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Preface

This Concise Encyclopedia sets out to cover the whole range of human knowledge-
arts, sciences, ideas, history, biography, and geography-in a single handy volume.
Apart from breadth and balance of coverage, the editors have recognized three
main priorities: accurate and uptMate information; concise, accessible language;
and a clear, user-friendly presentation. The result is a compact but comprehensive
reference book that will meet the needs of a wide range of readers, whether at
school, in the workplace, or at home. The book has been cornpiled with the
National Curriculum in mind and should prove invaluable for coursework and

other school projects.

The format of the Concise Enryclopdia makes it extremely easy to use; entries are

arranged in strict dphabetical order and there is an extensive network of cross-

references, making the text more-or-less self-indexing. Cross-references are
indicated in two ways. Where a cross-reference occurs in the middle of a sentence,

an asterisk is used to indicate that further information about the entry being read
will be found at the article on the word or phrase so marked. In all other cases,

cross-references to other articles are printed in suar,r, cAPITALS.

An additional resource is provided by the quick-reference section at the end of the
book, which gathers a number of useful tables together for ease of use.

Two further matters may require a word of explanation:

1. Ctrinese transliterations. This Concise Encyclopedia follows offlcial Ctrinese
practice in using the pinyin system of transliterating Chinese names. Ttre Wade-

Giles equivalent (formerly the system most commonly used in the English-speaking
world) and" when it exists, the conventional Western name is given in brackets
following the pinyin name. However, a small number of names-including Ctriang
Kai-shek, Mao Tse-tung, and Yangtze River-are so well known in their WadeGiles
or conventional Western forms that we have decided to retain these very familiar
spellings.

2. Population figures for towns and cities. Wherever possible, these refer to the
town or city proper rather than to the urban area of which it forms part.

This book is dedicated to AIan Isaacs, editor for over twenty years (19,81-2002) of
the Macmillan Encyclopedia, from the text and databases of which the current
volume was compiled. Alan was working on the prepa.ration of the Concise

Encyclopedia at the time of his death earlier this year. We trust that we have

completed the job to the standards tlut he would have expected.

JL,2004

For this new edition, entries on countries, places, living people, and other
contemporary subjects have been updated as necessary. In addition, a number of
entirely new entries have been added to reflect the events and concerns of the last
three years.

IL,2W7
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Key to Abbreviations Used in Maps

ABBREVIATION
ON MAP

A
Afg.
Ar.
Au.
Az.

B.

Ban.

Be.

BH.

Bots.

Bu.
Bul.

C.

CAR

Congo (Dem. Rep.)

Albania
Afghanistan
Armenia
Austria
Azerbaidzhan
Belgium
Bangladesh

Benin
Bosnia-Hercegovina
Botswana
Burkina Faso

Bulgaria
Croatia
Central African
Republic

Democratic
Republic of Congo

Congo-Brazzaville
Czech Republic
Denmark
El Salvador
Equatorial Guinea
East Timor
Finland
Germany
Guinea-Bissau
Gabon
The Gambia
Ghana
Hungary
Israel
Kazakhstan
Kirgizstan

Lebanon
Lithuania
Luxembourg
Macedonia
Moldova
Netherlands
Norway
North Korea

Poland

Qatar
Romania
Republic of Ireland
Republic of

South Africa
Siovakia
Senegal
Slovenia
South Korea
Swaziland
Switzerland
Sweden
Tadzhikistan
Turkmenistan
United Arab

Emirates
United Kingdom
Uganda
Ukraine
Uzbekistan
Union of Serbia and
Montenegro

Zambia
Zimbabwe

STANDS FOR ABBREVIATION

ON MAP

t.
ti.
Lu.

M.
Mol.
N.

Nor.
Nth. Korea
Pol.
q.
R
Rep. of Ireland
Rep. of Sth- Africa

Zam.
Zimb.

STANDS FOR

Congo (B.)

cz.
Den.

El Salv.

Eq. Guinea
E.T.

Fin.
G.

G.-B.

Gab.

Garn
GtL

H.
Is.

Kazak.
Kir.

S.

Sen
sl.
Stlr- Korea
Sw
Sw.

Swe.

Taj.
Tu.
U.A"E.

U.K.

Ug.

Ukr.
Uzb.
U.S.M.





Aaden (French name: Aix-lacrapelle)
5045N056E A spa city in W Germany, in
North RhineWestphalia near the Belgian and
Dutdr borders. It is an important industrial
centre with iron and steel, textiles, and light
engineering. History. it was the N capital of
Charlemagne's empire and many Holy Roman
Emperors were crowned in the cath€dral
(founded c.795 AD). It was annexed by France
in 1801 and passed to Prussia (1815). Extensively
damaged during World War II, it was captured
by the Allies in 1914 Population (1999 est):
u3ffi.
Aalborg see iraonc.
Aalto, Alvar ($98-196) Finnish architect.
His reputation is based on the lhimio tubercu-
losis sanatorium (1933). Other buildings include
a hall of residence at the Massachusetts Insti-
tute of Technology (1918) and the Helsinki Hall
of Culture (195E).

aardvark (Afrikaans: earth pig) A nocturnal
African mammal, Uycterorys afer, also called
ant bear. It is about 15m long, lives in grass-

land, and has a long snout, large ears, and a
tNck tail. Its strong claws are used to tear open
the mounds of termites, which are picked up
with its long sticky tongue. The aardvark is the
only member of its otder (fubulidefltatal.

Aaron In the Old Testament, the elder
brother of *Moses Although he allowed the
golden calf to be built, he and his descendants
became the priests of the Jews.

Aartus see Ansus.

abacus A calculating device consisting of
balls strung on wires or rods set in a frame,
probably of Babylonian origin lts use declined
in Europe with the introduction of *Arabic nu-
merals in about the 10th century AD.

Abadan 30 zoN ,1815E A ciry in SW Iran on
an island in the Shatt (river) al-Arab. Much of

Iran's oil is brought here by pipeline for refin-
ing or exporting. Population (1995):206O73.

abalonc A marine *gastropod mollusc be-
longing to the widely distributed family H4li
otidoe, of rocky coasts, also called ear shell or
ormer. Up to 30 cm long, their dishlike shells
have a row of holes along the outer edge
through which deorygenatd water and waste
products are expelled from the body. The Iarge
foot is considered a delicacy and the shells are
used as mother-of-pearl for ornaments.

Abbado, Claudio (1933- )Italian conduc-
tor, associated with I^a Scala, Milan (1958-86i
the Vienna State Opera (f985-9), and the Berlin
Philharmonic (19tl9-2(X)1).

'Abbasids a dynasty of caliphs, which ruled
the Muslim empire from E0 to 1258. De-
scended from Mohammed's uncle al-Abbas
(566-652), they seized power from the
*Umayyads in Damascus and moved their capi-
tal to Baghdad. Their rule saw a flowering of
culture and scholarship.

Abbevillian e culture of the Lower *Palae-

olithic in Europe, duracterized by crude stone
hand axes made by hammering flakes off a
flint with another stone. Named after
Abbeville in France, the Abbevillian also ap-
pears in Britain but in Africa similar early
hand axes are designated *Acheulian.

Abbey fheatre A Dublin theatre opened in
1904 Annie Horniman (185(F1934, a friend of
w. B. *Yeats, initiated the building for the Irish
National Dramatic Society, a company founded
by the actors Frank Fay (1870-1931) and his
brorher W.G.Fay (1872-19fl). The Abbey Thea-
tre gained an intemational reputation per-
forming mainly plays by Irish playwrights on
Irish subjects The original pleyhouse burnt
down in 1951 and was replaced in l!165.

aHomen In mammals (including humans),
the region of the body extending from the
lower surface of the diaphragm to the pelvis.



Abdullah I

D The abdomen contains the intestines, liver, Area: 186 sq km (72 sq mi). Population (2001):

pancreas, kidneys, gall bladder, and-in fe- 212725.
males-the ovaries and womb. ln arthropods,
the abdomen is the posterior section of the
body, which is usually segmented.

Abdullah I (1882-1951) Emir of Transjordan
(1921-.16) and first King of Jordan (1916-51). He
fought with T. E. *Lawrence in the Arab revolt
agaimt Turkish rule during World War I. He
was assassinated"

Abdullah l! (1952- ) King of Jordan
(1999- ). The eldest son of King *Hussein by
his second wife, he is married to the Palestin-
ian-bornQueen Rania (1!}70- ).

Abel See cerN.

Abel, Niels Henrik (1802-29) Norwegiar
mathematician. One of the great mathematical
problems of Abel's day was to find a general sc
lution for a class of equations called quintics.
Abel proved that such a solution was impossi-
ble, but died before his achievement was rec-
ogmzed.

Abelard, Pelet $979-7142) French philoso
pher. His ill-fated marriage u'ith Heloise, niece
of a canon of Notre Dame, Paris, ended when
Abelard was castrated by thugs hired by the
canon (1118). He retired to a monastery and she
became a nun. Despite his great fame as a
tacher, Abelard was perpetually in trouble
with the church autlorities. His Si6 et Noa (For
ond Agoinstl, had a malrr influence on the de.
velopment of *scholasticism by listing points
on which acknowledged authorities differed.

Abercrombie, Sir (Leslie) Patrick
.1879-795:7]'British town planner and architrct,
best known for his detailed schemes for Lon-
don" The County of London Plan (L943\ and The
Greoter London PIan (79441. Later plans include
those for Edinburgh, Hull, and the West Mid-
lands.

Aberdeen 1. 57 10N 2 04w A city and port in
NE Scotland. in City of Aberdeen council are4
on the North Sea coast between the mouths of
the Rivers Don and Dee. Aberdeen is an old
cathedral city with a university dating from
14q 6ing's College). Fishing has always been
important, as has the working of local granite;
the "Granite City'provided stone for London's
cobbled streets in the 18th century. Other in-
dustries include engineering, paper making,
textiles, and dremicals. Abefdeen's proximity
to North Sea oil has transformed it into an im-
portant service centre for the oil industry. Pop-
ulation (1996 est): 2u 260. 2. City of AberdeeL A
comcil area in NE Scotland established in 1996.

Aberdeen Angus A breed of polled (natu-
rally hornless) beef cattle, originating from NE
Scotland- Short, stocky, and usually black (some
have red coats), they are hardy md adapt well
to different climates. Angus bulls are com-
monly mated with dairy breeds to produce a
polled beef cross.

Aberdeenshire A council area of NE Scot-
land on the North Sea In 1975 the historic
county of Aberdeenshire became part of
Grampian Region; it was restored as an inde-
pendent unitary authority (with adjusted bor-
ders) in 1996. The City of Aberdeen forms a
separate council area. Agriculture is important
(especially stock mising). Industries include
flsh processing, tourisrn, whisky distilling, and
thos€ associated with North Sea oil Area: 6318

sq km (2439 sq mi). Population (2001li 226871-
Administrative centre: Aberdeen.

aberration 1. A defect in a lens or mirror
that causes blurring or distortion of the irnage.
Spherical aberration is caused by rays from the
outside of t}le lens or mirror being brought to
a focus at a different point from those nearer
to the centre. In chrmatic aberratio, differ-
ent colours are focused at different points,
since tJ:e refractive index of glass varies with
the wavelength See clso AsrrcMATIsM. 2. An
apparmt displacement in the position of a star
or other heavenly body due to the motion of
the observer with the earth in its orbit round
the sun-

Aberystlvyth 52 25N 4 05w A rown and re,
sort in Wales, in C,eredigion on Cardigan Bay. A
college of the University of Wales was estab-
lished in 7W2 urd the National Library of
Wales, in 1911. Population (1991 est)i 11154.

Abidjan 5DN400w The former capital of
C6te d'Ivoire, off the Gulf of Guinea" A small
village mtil developed by the French in the
1920s, it became the capital in 1934. It is now an
important port, linked to the sea by the Vridi
Canal. Population l1!fi!:2757 000.

Abkhazia (or Abkhaz Republac) An admin-
istrative division of Georgia- Most of the popu-
lation is Abklwim or Gorgim md lives along
tl:e narrow subtropical coastal lowland The re
gion is predominantly agriculturat the chief
mineral is coalHistorlt invaded by the Romans,
it later gained independence before oming
under t}Ie Ottoman Turks in the 16tI century.
It became a Russian protectorate in 1810 and an
autonomous republic of the Soviet Union in

2



3 absolutism

t927. lD 7992 it declared independence, leading
to a conflict (1!D3-9a) in which Georgian troops
unsuccessfully attempted to regain control.
The political situation remains unresolved
Area: 8600 sq km (3320 sq mi). Fopulation (1D3
est): 516 500. Capital Sukhumi.

Abolition Movement The campaign to
abolish slavery in the USA Opponents of slav-
ery formed an antislavery society in 1833. They
helped runaway slaves escape to Canada via
their secret Underground Railroad route; such
publications as Uncle Tom's Cab,n (1851-52) by
Harriet Beecher Stowe unveiled the slavery
issue, which was settled by the Civil War.

Abominable Snowman A creature, also
called Yeti (Tibetan: Snowman), that is believed
to live at high altitudes in the Himalayas.
There have been no authenticated. sightings,
but footprints in the snow have been photo-
graphed (which may have other causes).

Aborigines The dark-skinned hunters and
gatherers who inlnbited Australia before
European settlement. Material culture was
rudimentary, while kinship organization and
terminology were complex. Aboriginal my-
thology was elaborate and included accounts of
creation during the primor.lial dawn, which
they call 'Dream Time." There are roughly
136m0 people of Aboriginal descent in Aus-
tralia The small proportion who maintain a
nomadic way of life are threatened by en-
croachments upon their lands. In 1lD3 Aborig-
ines were granted the right to reclaim land
formerly held under native title but this was
curtailed by further legislation in 1998.

abortion The expulsion or removal of a

fetus from the womb before it is capable of in-
dependent survival. In the UK a fetus is not
legally viable until 24 weeks old. Expulsion of a
dead fetus at any later time is called a still-
birttl Abortion may be spontaneous (a miscar-
riage) or induced for therapeutic or social
reasons. In the UK (excluding Northern Ire
land) induced abortion is legal if it is carried
out under the terms of the Abortion Act (1967)

and the Abortion Regulations (19E1): two doc-
tors must agree that termhation of the preg-
nancy is necessary (e.g. to prevent the birth of
a severely deformed or abnormal child or to
preserve the health of the mother) and the op
eration must be performed in approved
premises. Unless there are exceptional circum-
stances, the abortion must be carried out in or
before the 24th we€k Methods used include
"dilatation and curettage, suction of the womb

using an aspirator, and the administration of
certain drugs (e.9. mifepristone).

Aboukir, Ba(tle of (2s July 1299) The battle
in which Napoleon defeated the Ottoman
Turks during his occupation of Egypt. The
TooGstrong French army defeated the unruly
Turkish force of 18000.

Abraham In the Old Testamenr, parriarch
and founder of the Hebrew nation (C,enesis

11-25). Born in Ur in about 2000 Bc, he travelled
to Canaan with his wife SaraL where C,od es-
tablished a covenant with him in which Abra-
ham agreed to circumcise himself and to have
a.ll his male descendants circumcised After the
birth of their sorr haac, God commanded Abra-
ham to scrifice him; when Abraham was
about to obey, a ram was substituted and God
reaffirmed his promises. Isaac's son *Jacob had
12 sons, the ancestors of the 12 tribes of Israel.
Abraham is also "the father of Faith" to Chris-
tians and Muslims.

Abraham, Plains of e phteau in E Canada,
on t}le W edge of Quebec citadel. Here Gen

James 
*Wolfe defeated the French under Gen

Montcalm (1:l September 1759), leading to
British control over Canada

Abruzi (or Abruzo) A region.in E central
Italy. It consists of t}re Apennines in the W and
a coastal region in the E. Agriculture is limited,
producing minly cereals. Manufacturing in-
dustry is primarily for local needs but there is
also a large fishing fleet. Area: 10794sqkm
(4167 sqmi). Population (2000 est):1 279076.Ce?
ital L Aquila.

abscess A pus-filled cavity surrounded by
inflamed tissue, usuelly caused by tucterial in-
fectioL Abscesses may form anywhere in the
body. They usually require draining and some-
times also treatment with antibiotics.

absinthe A highly alcoholic drink made
from spirits infused with herbs, including
aniseed and wormwood. Absinthe has been
banned in mmy comtries because of the
harmful effects of wormwood, and substitutes
(e.g. anis) are drunk instead.

absolute zero The lowest temperature that
can thmretically be attained. It is equal to
-73.15'C or 0 K. ln practice, absolute zero can
never be readrcd, although temperatures of a
few tfiousandths of a degree above absolute
zero have been achieved See cRyocENlcs.

absolutism A political system. characteris-
tic of European monarchies between the 16th
md 18th centuries, in which the sovereign at-
tempted to centralize power in his own person

C



abcorytion 4

D Louis XIV of France is often regarded as the
typical absolute monarch Justified by the
theory of the divine right of kings, absolutism
was associated in the 18th century with en-
lightened despotism but was challenged by the
ideals of the American and French Revolutions.

absorptaon See ADsoRPTIoN.

abstract aft A nonrepresentational form of
art. Tendencies to abstraction can be found in
alrnost any age or school of art. particularly
oriental and decorative art. However, the wide-
spread use of "photography in the 20th cen-
tury to create a permanent visual rcord of
people, places, events, etc., made the strictly
representational function of painting much
less important, enabling artists to explore
various forms of abstraction. In about 1910

Wassily Kandinsky (1866-19{4) froduced a
watercolour that is usually considered the first
modern abstract. Two main tendencies of aLF

stract art have since developed: whereas *cu-

bism led to the geometric abstract style of
such painters as Piet *Mondrian and Kasimir
Malevich 0878-1935), the abstract expression-
ists (see ABSTRACT EXPRESSIoNISM), such as

Jackson *Pollock emphasized spoutanmus
free expression. A characteristic of abstract
sculpture is the use of new materids, such as
plastic, glass, and steel. See also AcrIoN PATNT-

ING: CONSTRUCTIVISM: MINIMAL ART.

abstract expressionism An arr move
ment tlnt developed in New York in the years
after World war II, characterized by an em-
phasis on spontaneous subjective expressiorL It
is associated with experimental improvisa-
tional techniques, notably the *action painting
of Jackson 

*Pollock Other artists associated
with the movement include *de Kooning and
*Rothko.

Abu Dhabi See uNrrED ARAB BMrRArEs.

Abuia 9 1oN 7 o6E The federal capital of Nige-
ria: the seat of government moved to this new
city in Decemb€r 1991. Population (1996 est):
350 100.

Abu Simbel e monumental rock{ut temple
complex onstructed about 1250 Bc by Pharaoh
Ramses II in *Nubia- Four colossal statues of
Ramses, each 20 m (65 ft) higtu at the entrance
were raised to escape inundation by l:ke
Nasser (1!X8).

Abydos An ancient city in Upper Egypt,
founded before 300 ac and continuously oc-
cupied until Roman times. It was a principal
centre of *Osiris worship. The most impressive
remaining structure is S€ti I's Great Temple

(c.1300 Bc), with shrines for six deities and the
god pharaoh- The Table of Abydos, a king list
cryed on its walls, provides information about
earlier pharaohs.

abt/ssal zone The ocern depths lying belovy
1000m. It is the mne of greatest ocean depttr"
lying sawrds of the continental slope (see

CoNTTNENTAL SHELF). since no light Pene-
trates to these depths, they contain relatively
Iittle marine life and the temperature never
ris above 4"C The ocean dept}s below
6000 rn" the deepsea trenches, may be classified
separately as the hadal zone

Abyssinian cat A breed of short-haired cat,
many individuals of which are descendants of
one exported to the UK from Abyssinia in the
19th century. They have slender bodies and
wedge-shaped heads with Iarge ears. The red-
dish-brown coat has black or brown markings.
The Red Abyssinian is a rich copper-red.

Acacia a genus of tropical and subtropical
trees and shrubs (over 700 species), particularly
abundant in Australia (see wAmLE). Acacias
have clusters of yellow or white flowers, pro
duce long flattened pods, and usually have
compound leaves consisting of many smdl
leaflets. In some species the leaflets do not de
velop ald the leafstalks assume tleir function
being brmd and flattened. Acacias yield a num-
ber of useful products: gums (induding gum
arabic), tannins, dyes, and woods suihble for
furniture. Many are grown as ornamental
plants. FamiIa Le gurninosac.

Acad6mie Franfaise The French literary
academy founded by Cardinal de Richelieu in
1534 (incorporated 1635) to preserve the French
literary heritage. Its membership is limited at
any one time to 40 "immortals," who have in-
duded Corneille, Pacine, and Voltaire. It is corf-
tinuously engaged in the revision of t}le
official French dictionary.

Academy, Greek the college founded
(c.385 Bc) near Athens by Plato, which contin-
ued in various guises until its dissolution by
Justiniar in S29 AD. lt is famed mafuily for con-
tributions to philosophy and science.

Academy of totion Pachrre Arts and
Sciences An organization founded in Holly-
rvood in 1927 to raise the artistic and tednical
standards of the film iDdustry. It is responsible
for the annual presentation of the Academy
Awardr popularly known as Oscars, for excel-
lence in acting, writing, directing, and other as-
pects of fihD productiorl

Acandrus A genus of perennial herbaceous
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plants (about 50 species), mostly native to the
Mediterranean region: A mollis and A- spinosils
are the species most commonly planted in tem-
perate gardens. Growing to a height of 1-15 m,
they have tougtu often spiny, leaves and spikes
of purple and white flowers. The fruit-a ca1>
sule-explodes to disperse the seeds. Family
Acaflthaceae.

Acapulco 16 51N 99 55w A seaside resort in S

Mexico, on the Pacifc Ocean. Known as the Riv-
iera of Mexico, it has fine sandy beaches and
many hotels. Population (2000 est): 519 253.

acceleration The rate of change of a body's
velocity. Linear acceleration is the rate of
drange of linear velocity. It is measured in me
tres per second per second. Angular accelera-
tion is the rate of change of angular velocity
and is measured in radians per second per sec-

ond.

acceleration of fr€e fall (g) Formerly
called acceleration due to gravity the accelera-
tion of a falling body when air resistmce is ne-
glected Caused by gravitational attraction
between the body and the eartl, it varies
slightly at different points on the earth's sur-
face. Its standard value is 9806 metres p€r sec-

ond per second.

acceleratoni Large machines used for accel-
erating beams of charged particles (electrons,
protons, etc.) to very high speeds primarily for
res€ardr in *particle physics. The particles are
accelerated by electric fields either in a
stEight line, as in the *linear accelerator, or in
a cirde, as in the *cyclotron tsynchrotron, and
*syndrocyclotron The beam is confined to its
path by magnetic fields. Particle accelerators
are used by directing a beam of particles at a
stationary target or, for greater energy, by col-
liding two beams of particles together. Accel-
erators are also used to create artificial isotopes
and in *radiotherapy. The first accelerator was
a linear accelerator, produced in 1932 by .Cock-

croft and *Walton. 
See olso CERN.

aCC€sSOry In law, a person who incites an-
other to commit a crime but is not present
when the crime is committed is an accessory
b€fore the fact (An abettor is distinguished
from an accessory before the fact by being pre-
sent at the commission of a crime.) A person
who assists another whom he knows has com-
mitted a crime is an accessory after the fact
accomPlace In Law a person concerned with
one or more other persons in committing a
crime, either as its actual perpetrator or as an
abettor or *accessory.

accotdion A portable musical instrument
invmted in Berlin in 7822. A member of the
reed-organ family, the accordion is a boxlike
instrumst inwhich bellows force air through
re€ds mounted in end panels. In the modern
piano accordion a small pianolike keyboard
supplies the melody, wNle buttons operated
by the other hand produce chords.

Accra 532N012WThecapital of Ghana.a port
on tle Gulf of Guinea. It is built on rhe site of
tlree lTtfirmtury trading fortresses founded
by the Englistr" Dutch and Danistl It b€came
the capital of the Gold Coast in 182. Following
the opening of a railway to the agricultural
hinterland (1923) it develqped rapidly into the
comercial centre of Ghana- The University of
Ghana was founded in 19.18 at Legon, just out-
side Accra Population (1998 est): 1.146 000 (met-
ropolitan area).

accumulator A cell or battery that can be
recharged by passing a current through it in
the direction opposite to that of the discharge
current. The most common example is the
lead-acid accumulator used in motor vehicles.
This consists, when charge4 of a positive lead
dioxide electrode and a negative spongy lead
electrode, both immersed in sulphuric acid
with a relative density of 1ZVt28. During dis-
charge lead sulphate forms on the electrodes
and the acid d€rsity falls.

Nickel-iron (NiFe) accumulators with an
electrolyte of 20% potassium hydroxide are
also used- Interest in *electric cars has stimu-
lated accumulator development.

.ccumutator. A single cell of a lead (Pb) sulphuric acid
(HfOJ accumulator. The reactions shown are 6ose
taking plae drdng disrharge. During charging the lead
sulphate (Pb50J k converted to lead dioxide (PbO,) and
sulphuric acid, dre density of wtrich dses.

ACE inhibitorc (angiotensin<onverting en-
zyme inhibitors) A class of drugs used in the
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D treatment of high blood pressure md heart
failure, often in combination with a *diuretic.

They prevent artery constriction by interfer-
ing with the enzyme that converts angiotensin
into an artery constrictor. Examples include
captopril and endapril.

acetylcholine A chemical that transmits
impulses between the ends of two adjacent
nerves and is confined largely to the parasym-
pathetic nervous system. Acetylcholine is re-
leased on stimulation of the nerye and diffuses
across the gap of the *synapse to stimulate the
adjacent nerve. It is rapidly converted to an in-
active form by the enzyme cholinesterase, per-
mitting the passage of a further impulse.

acetylene S€e ALKYNEs.

Achebe, Chinua (193(F ) Nigeriannovelist
of the Ibo people. His first novel, Things Foll
Apart (1958), deals with the arrival of mission-
aries and colonial govemment in the Ibo home-
land. His other works include the novels A Man
of the People 17966]. al)d Arlthills of the Sartannah
(1987), as well as short stories, poems, and
essays.

achene A small dry "fruit having a single
seed that is attached to the fruit wall at one
point only. The fruit does not open at maturity
(i.e. the fruit is indehiscent) and the seed is thus
retained until germination l€ttuce fruits are
examples of achenes.

Acheron A river in N Greece, in Greek
mythology the cNef river of the underworld
In Dante. it is the river across which the souls
of the dead are ferried to hell by *Charon.

Acheulian A culture of tlre Lower *Palae-

olithic. It is characterized by hand axes made
by hammering flakes off a flint with a hammer
of wood, antler, or bone, producing a more reg-
ular and effective tool than the *Abbevillian

hand axe. Named after St Acheul near Amiens
(N France), the Acheulian occurs widely in
Eurasia and also in Africa, where it apparently
originated and survived longest (until about
58000 years ago). Acheulian sites provide the
earliest evidence of man's use of fire and are
often associated with Horno erech$ remains (see

HoMo).

Achilles In Greek mythology, t}re greatest
Greek warrior in the Trojan War. The son of
Peleus, King of Thessaly, md Thetis, a sea
nymph, he was dipp€d by his mother in the
River Styx as a child, which made his whole
body invulnerable except for the heel by which
she had held him. After a qrmrrel with
*Agamemnon he ceased fighting until the

death of his friend Patroclus at the hand of
"Hector. Achilles then slew Hector and was
himself later killed by Paris, who shot a poi
soned arrow into his heel.

acid rain Rain that contains sulphuric and ni-
tric acids as a result of the absorption of sul-
phur dioxide and nitrogen oxides, mostly from
industrial and vehicle emissions, in the atmos-
phere. It is contended that the effects can in-
clude destruction of fish, crops, and trees, as

well as damage to buildings. In 1985 19 coun-
tries agreed to make substantial reductions in
the emissiou of sulphur dioxide by 1993.

acids and lras'es Acids are chemical com-
pounds containing hydrogen tlnt can be re-
placed by a metal atom to produce a *salL They
have a sour taste and turn litmus red- When
dissolved in water they dissociate into ions Hy-
drocNoric acid (HCI), for instance, gives cttlo
ride ions and hydrogen ions: HCI + Hp -+ Cl- +

H. + HzO. The hydrogen ion is :lssociated with a
water molecule, a combination referred to as a
hydroxonium ion (H3O-).

Bases are compounds that react with acids to
form salts and water. Bases that dissolve in
water, known as alkalis, produce hydroxide
ions (OH-). Many are metal hydroxides, such as

sodium hydroxide (NaOH). The neutralization
of an acid by a base in solution is a reaction in
which hydrogen and hydroxide ions combine
to give water. The concept of an acid has been
extendd to indude any cornpound tlat can
donate a proton and a base as a proton accep
tor. This (the Brdnsted-Lowry theory) can be
applied to reactions in nonaqueous solvents. A
further extension of the terms (Lewis theory)
defines an acid as an acceptor of an unshared
electron pair and a base as a pa.ir donor. See also

PH.

acne A skin condition" common in adoles-
cence, affecting the face, chest, md back. Ame
is caused by overactivity and inflammation of
the sebaceous glands: oily sebum accumulates
in the hair follicles, producing pustules and
blackheads. S€vere cases en be treated with
antibiotics, retinoids (e.9. isotretinoin), or other
drugs.

Acondagua, ilourrt (Spanish name: Cerro
Aconcagua)3240S7002W A mountain in WAr-
gentina, in the Andes, regarded as being the
highest point in the w hemisphere. It is of vol-
canic origin Height 6960 m (22 835 ft).

aconite A European herbaceous plant, Acoai
tum napellrs, also known as monkshood. Grow-
ing to a height of 1m, its flowers are usually
purplish-blue and hood-shaped; the bulbous
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roots yield poisonous alkaloids, including
aconitine, which have been used in medicine as

narcotics and analgesics. Winter aconite is a re-
lated plant, Eroflthis hyemalis, with yellow flow-
ers. Famil5n Ranunflltreae (buttercup fanily).

acornworm A wormlike marine inverte-
brate animal, 5-180 cm long, t}rat burrows in
soft sand or mud. A filter feeder, it has an
acorn-shaped head with the mouth at the base.
Ctrief genera: Bolanoglossus,Saccoglossus; phy-
\tm: Helnkhordato.

acoustics The blanch of physics concerned
with the production, propagation, reception,
properties, and uses of sound- Arrlitecturzl
acoustics is concerned with the design of pub-
lic auditoriums so tlat sounds can be heard in
all parts of them with the maximum clarity
and the minimum distortion *Ultrasonics is
t}le study of very high frequency sound (above
about 20 000 hertz). The structure and function
of sound sources, such as loudspeakers, ard
sound receptors, such as microphones, also
form part of acoustics. Other fields include
speech communication and the design of ma-
chines that can understand spoken instruc-
tions.

acqui(tal In law, the clearing of an acorsed
person of the charge against him, usually by
court verdict. In England there must be a ver-
dict of "not guilty'; in Scotland tle verdict may
be either "not guilty" or "not proven." Acquit-
tal prevents a person from being prosecuted
for the same offence again Anyone charged as
an *accessory to a (ime is automatically ac-
quitted if the principal is acquitted.

acromegaly A rare disease in which a non-
cancerous tumour of the pituitary gland se-
cretes abnormally large amounts of growth
hormone. This causes enlargement of the face,
hands, fet, and heut. The tmour can be de-
stroyed by X-rays, surgically removed, or
treated with drugs (e.g. bromocriptine).

acroPolis (Greek high town) ln ancient
Greek towns, the isolated rmky plateau on
which stood the religious and admtristrative
nucleus of the town and which served as a
citadel in time of war- The mmt famous is the
Acropolis of Athens, which is still adorned by
remains of buildings (including the Propylaea,
*ParthenorL and Erectleum) erected by *Ci
mon rThemistocles, and *Pericles.

acrt/llcs Synthetic materials produced by
*polymeriation of acrylonitrile (vinyl greide;
CH,{HCI.I). Acrylic resins are used in paints
and plastics, the most common being *Persp€x.

Acrylic fibre is widely used in textiles, rnainly
for knitwear, furnishing fabrics, and carpets.
Acrylic paints are easily applied and enable
artists to produce a bright smmth 6nisb-

Actaeon A mythological Greek hunter, son
of the god Aristaeus and Autonoe, daughter of
Cadmus, King of Thebes. Ovi( in his Metomor-

?hoses, relates how Actaeon acridentally caught
sight of the goddess Artemis bathing naked
and was tumed by her into a stag and killed by
his own hounds.

ACTH (adrenocorticotrophic hormone) A pep
tide hormone, secreted by the anterior lobe of
the pitgitary gland that stimulates the cortex
of the adrenal glands to produce three types of
*corticosteroid hormones. Secretion of ACTH
is stimulated by physical stress and is regu-
lated by secretions of the "hypothalamus of
the brafuL

actinides A group of related chemical el-
ements in the periodk table ranging from ac-
tinium (atomic number 89) to lawrencium
(atomic number 103). They are radioactive and
include a number of *transuranic elements.
Chemically, they resemble the *lanthanides.

actanaum (Ac) A highly radioactive metal
that occurs naturally in uranium minerals. It is
tlle first of the actinide series of elements and
is chemically similar to the lanthanide el-
ements. It was discovered in 1899 by AL.De-
bierne (1874-1949). The actinium series of
radioactive decay is headed by uranium-23s,
which undergoes a series of alpha and beta de-
cays ending rvith the stable isotope lead-207. At
no 89; at wt (Z27li mp 1051"C; bp 3200 t 300"C;
half-life of':zAc 216 yrs.

action painting A modern art technique,
mainly associated with *abstract expression-
ism, in whidr paint is spraye4 splashed or
dribbled over a large can s to form an un-
premeditated and usually abstract design.

Jackson 
*Pollock invented it in 1947 to give

free expression to his emotions.

Actium, Battlc of (31 Bc) The decisive land
and sea battle that ended the civil war in an.
cient Rome. Octavian, Iater *Augustus (the first
Roman €mperorl ddeated the forces of *Mark

Antony and Cleopatra-

Actots' Studio en actors' workshop
founded in New York in 1947 by Elia *Kazan

and others. Under its director Lee Strasberg

0901-82],, who joined it in 1950, it became fa-
mous for its emphasis on "method" acting,
which was developed from the theories of
*Stanislavsky. Film actors influmced by it in-

GI
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D clude Marlon *Brando, Rod Steiger (1925-2002],,
md Jmes *Dean.

Acts of the Apostles Ttre fifth book of the
New Testament, written by Luke about 63 AD

as a sequel to his Gospel. Starting with the as-

cension of Christ, it deals with the spread of
the Christian Church from a single congrega-
tion in Jerusalem to Paul's first missionary
journey and his eventual imprisonment in
Rome.

actuary A mathematician employed by an

"insurance compmy to calculate the premi
ums payable on policies. The calculations are
based on statistically determined risks and
eventualities (e.g. sickness, life expectancy). In
the UK qualifications are awarded by the Insti
tute of Actuaries through examination.

acupunctune A traditional Ctrinese system
of healing in which thin metal needles are in-
serted into selected points in the My. The nee-
dles are stimulated either by manual rotation
or elrctriolly. Acupuncture is used in the Far
East to relieve pain and in Ctrina as m anaes-

thetic for surgical operations. The traditional
explanation of its effectiveness relates to bal-
ancing the opposing life forces *yrn and yang.
Recent research in the West suggests that the
needles may activate deep sensory nerves,
which cause the pituitary md midbEin to re-
lease endorphiru (natural pain killers; see EN-
CBPHALINS}.

Adam, Adolphe{hailes (ra03-s6) French
composer. He composed over 60 operas but is
primarily remembered for his romantic ballet
Giselle (1841), the earliest full-length tmditiond
ballet.

Adam and Eve In the old Testament, the
first human beings. According to C,enesis
(2.7-3.241, Jehovah created Adam from dust in
his own image and put him in the Garden of
Eden. His wife Eve was created from one of his
ribs. Tempted by the serpent (the devil) to eat
the forbidden fruit of the Tree of Knowledge,
Eve induced Adam to eat the fruit also: as a re-
sult they were expelled from Edeh. Their sons
included Cain and Abel.

Adam, Robert 7728-92) British architect
and interior designer. The son of the Palladian
architect William Adam (1689-17,18), he evolved
a unique style that blended the *rmmo and
*nemlmsicism, although he occasionally used
gothic forms. After visiting Italy (U55-58),
Robert, often in collaboration with his brother
James Adam (1732-gl, built many country
houses, notably Kenwood House (1768), the in-

terior of Syon House (1769), and Osterley Park
(17E0). His building of town houses in Iondon,
such as Apsley House (175), Ied him into severe
financiat difficulties. In his last years in Edin-
burgh he produced much of his finest work,
for instance Charlotte Square (1791).

Adam+ Geny (Gerard A; 19as- ) Northern
Irish politiciarL president of Sinn F6in
(1983- ). He was a leading participant in the
talks that produced the C,ood Friday Agree-
ment of 1E)8 and subs€quent talks leading to
the decommissioning of IRA weapons (2m1-
05). Since 1983 he has been several times elected
to the British parliament but declines to take
his seat.

Adam+ John 1u35-1826) US statesma4 firsr
vice president (778W7\ and second president
of the USA (1797-1801). During the American
Revolution he successfully mobilized European
support for the North American cause. His
term as president was troubled by disputes
with his vice president, Thomas *JeffersorL

over US poliry towards Revolutionary France.
Adams was defeated by Jefferson in the elec-
tion of 1800. His son John Quincy Adams
(1767-1843) was sixth president of the USA
(1825-29). As secretary of state (1817-25) he was
Iargely responsible for the *Monroe Doctrine
(1823). His presidency was made difficult by the
opposition of Andrew Jackmrq who defeated
Adams in the presidential election in 1828.
From 1831 Adams served in the House of Rep
resentatives, where he campaigned against
slavery.

adaptation In biology, a change in a physi
cal characteristic of an animal or plant that
makes it better suited to survive in a particular
environnient. For example, cacti have adapted
to desert environments by evolving swollen
water-storing stems. See olso,q.p,tpTlvE RADIA-
TION.

adafiive radiation The prmess by which a
uniform population of animals or plants
evolves into a number of different forms. The
original population increases in size and
spreads to occupy different habitats. It forms
several subpopuLations, each adapted to the
particular conditions of its habitat. In time-
and if the subpopulations differ sufficiently-
a number of new species will be formed from
the original stock The Australian musupials
evolved in this way into burrowers, fliers, car-
nivores, herbivores, and many other different
forms.

adder A widely distributed Europem 'viper,
Vipera berus, about 80 cm long, common in
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heathland areas. It is usually greyish with a
broad black zigzag line along its back and black
spots on its sides. Although venomous, its bite
is rarely fatal lt is one of the three species of
snakes found in Britain The name adder is also
given to a highly venomous Australian snake
(death adder) of the cobra family and to some
harmless North Americal snakes. See also PUFF

ADDER.

Addington, Henry, lst Viscount Sid-
mouth lU5.7-1841.], British statesmau prime
minister (1801-04), replacing Pitt the Younger.
Addington was attacked for his management
of the Napoleonic Wars and resigned As home
secretary (1812-21) he has been held responsible
for the *Peterloo Massacre.

Addis Ababa 902N3843E The capitd of
Ethiopia, on a central plateau 2,l40m (8000ft)
above sea level It beeme the capital in 1889

and was capital of Italian East Africa (1936-41).

It is the comtry's administrative centre and
chief market place and its major industries
produce cement, tobacco, textiles, and shoes. A
railway line links the city with the port of Dji-
bouti on the Gulf of Aden It is also an impor-
tant pan-African centre with the headquarters
of the African Union and the UN Economic
Commission for Africa Population (2002 est):

264500f.

Addison, Joseph lt67z-7n91 British esuy-
ist and poet. He became an undersecretary in
the Whig administration in u06 and was
elected to parliament in U08. He began to con-
tribute to Richard *Steele's i)urnal, the T4tler,
and in 1711 Addison and Steele founded the
Spectator. He is also remembered for the
tEgedy Cato (1713).

Addison's disease A rare disease of the
adrenal glands, first described by the British
physician Thomas Addison (1793-1860), charac-
terized by a reduced secretion of corticosteroid
hormones. This leads to weakness, intestinal
upsets, darkening of the skirl low blood pres-
sure, and collapse. Formerly fatal Addison's
disease can now be readily treated with syn-
thetic steroids.

Adelaide 34 565 1j]8 36E The capital of South
Australia. on the Torrens River. Founded in
1837, the city was laid out in wide straight
streets. Extensive parklands separate the city
from its suburbs. It is an important commer-
cial centre with a harbour at Port Adelaide. In-
dustries include the manufacture of cars and
textiles, oil refining, and electronics. Popula-
tion (2001): 1 002 127.

Aden u50N45o3E The main port and com-
mercial centre of Yemen, on the GuIf of Aden
an arm of the lndian Ocean connecting with
the Red Sea- Taken by the British in 1839, Aden
was an important coaling station on the Suez
route to lndia It became part of the Federation
of Saudi Arabia in 1963 and was the scene of
fighting between rival nationalist groups until
1158, when it became the capital of the inde-
pendent republic of South Yemen, now part
of Yemen. Economic activity centres on the
port and an oil refrery. Population (2001 est):
509886.

Adenauer, Konrad (1876-1)67) c€rman
statesman. He was a successful Rhineland
politicim until the Nazi government forced
him out of public life (193a) and imprisoned
him (1934, ]944\ ln 1946 Adenauer reemerged
as chaiiman of the Christian Democratic Union
(CDU) and became the first cbancellor (1919-53)
of the Federal Republic of C,ermany. He
presided over Germany's economic miracle and
did much to restore its intemational prestige.

adenoids Two masses of tissue situated at
the back of the nose. They corsist of Iymphatic
tissue, which destroys diseaserausing mi
crobes in the throat. In children they are nor-
mally large, and when associated with
recurrent thrmt infections or persistent
breathing through the moutl are usually re,
moved surgically. This operation is often com-
bined with tonsillectomy (removal of the
tonsils) as the tonsils also tend to be infected

adiabatic process Any process in which
heat neither enters nor leaves a system. Usu-
ally, such a process changes the temperature of
the syste[L An example is the sudden compres-
sion of a gas, causing its temperature to rise.
The compression is assumed to take place so
quickly that the gas loses none of its acquired
heat.

Adi Granth The canonical scriptures of
Sikhism, compiled in 1604 by Guru Arjun Deb
(1581-1606). It consists of about 6000 hFnns. It
is the supreme spiritual authority of the Sikhs,
who hold it in great reverence.

Adirondack Mountains A mountain
range in the USA in N New York state. It con-
sists of a glaciated plateau rising to 1629 m
(5344 ft) at Mount Marcy. Its scenery and lakes
make it a popular tourist area-

adiutant stork A large carrion€ating
*stor[ Leptotilos dubius, occurring in Asia and
similar to the related *mrabou. It has a white
plumage with dark-grey back, wings, and tail, a

C
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D short neck, and a heavy pointed bill. Its head
and neck are naked and a bald pouch hangs
from tlre throat. Otder: CiconiiJormes.

Adler, Alfred (7870-19T71 Austrian psycila-
trist who introduced the concept of the *infe-

riority complex. Initially an associate of
Sigmund *Freud, Adler came to disagre€ with
Freud and by 1911 he had founded his own
schol. Adler viewed each individrr:l as a
unique entity striving to compensate for feel-
ings of inferiority resulting from physical or
social disabilities (I?l€ N eurotk Constitutiof, , 79121

and regarded sex as an opportunity to express
dominance.

Admira!'s Cup A biennial sailing competi-
tion held by the Royal Ocean Racing Club since
197. Three yachts represent each nation and
the competition comprises three races in the
Solent and two offshore races: from Cherbourg
to the Isle of Wight and from Plymouth to the
Fastnet Rock off SW lreland and back (the Fast-
net Cup).

Admiralty lslands A group of about 40 is.
lmds in the SW Pacific Ocean" in Papua New
Guinea in the Bismarck Archipelago. Copra and
1rearls are exported. The main island is Manus
with the chief town, Lorengau. Aree about
2000 sq km (800 sq mi). Population (1995): 35 200.

Adonis In Greek mythology, a youth from
Cyprus, loved by *Aphrodite for his great
beauty. *Zeus decreed that his time should be
divided between Aphrodite on earth, Perse-
phone, queen of the underworld. and himself.
He was celebrated in many festiv"als, his death
and resurrection representing seasonal change.

adoptaon The process enabling a natural
parent's legal rights and duties towards an un-
married minor to b€ transferred to another
adult. The Adoption Act (1976), as amended by
the Ctrildren's Act (1989), controls the work of
adoption societies, the righls of the natural
lnrents, and the adopted child's right to know
his original name. Birth control, abortion, and
the acceptance of one-parent families has de-
creased the number of children available for
adoption in recent years. However, greater
publicity has been given to finding adoptive
homes for children with special needs, eg.
older childre+ children of mixed race, and the
physically or mentally handicapped.

adrenal glands T\flo small pyramidshaped
endocrine glands in man and other mammals,
one at the upper end of each of the kidneys.
Eadr gland has an outer corte,( controlld by
hormones secreted by the pituitary glmd, and

an inner medulla producing *adrenaline and
*noradrenaline, controlled directly by the ner-
vous system. The cortex secretes three class
of steroid hormones that regulate the balance
of salts and water, the use of carbohydrates,
and the activity of the s€x glands (see coRTIco-
STEROIDS). see alSO .lppISON'S DTSEASE;
CUSHING'S DISEASE.

adrenaline (o,r opin€phrln€)A hormone se
creted by the medulla of the radrenal glands. A
*catecholamine derived from the amino acid
tyrosine, adrenaline increases heart rate, rais€s
blood pressure, and increases the level of blood
glucose. Its release is triggered by stress in
preparation by the body for "fight or flight.'
Adrenaline is also secretd by nerve endings of
the sympathetic nervous siystell See also No-
RADRENAI.INB.

Adrian lV (Nicholas Breakspear; c.1100-59)
Pope (1191-59). The only English pope, also
known as Hadrian M he was unanimously
elected after leading the mission to the Scandi-
navian churches (1152). His claim that the Holy
Roman Empire was held by papal grant occa-
sioned a ma!>r quarrel with Emperor Freder-
ick Barbarossa.

Adriatic Sea A northern arm of tlre
Mediterranean Sea extending between Italy
and Croatia for about 750 km (466 hi). Its prin-
cipal ports are Brindisi, Bari, Venice, Trieste,
and Rijeka. The Italian and Croatian coasts are
strikingly differmt: the one flat and sandy, the
other rocky and irregular with many offshore
islands.

adsorption The production of a Iayer of
atoms or moleeles of a substance on a solid or
liquid surface. The adsorbed atoms or mol-
ecules may be strongly held by dremical bonds
("h*i"orption), in which case the adsorbed
layer is usually only one molecule thick Ad-
sorption may also occur through weker phys-
ical forces (physisorptim), oftm giving rise to
several molecular layers. In contmst, ab6orl>
tion involves material penetrating into the
bulk of a solid or liquid.

adultery Voluntary sexual intercourse be-
tween a married person and a person of the op-
posite sex to whom he or she is not married- In
many countries, including some US states,
adultery is a crime; under some systems, sudl
as Islamic law it may carry the death penalty.
More generally it is a ground for *divorce or
judicial separatiou in English law it has tradi-
tionally been considered proof of the 'irre-
trievable breakdown" of a marriage.
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Advent (from Latin: adventus, coming) The
first season of the church year, leading to
*Christmas. It begins on the Sunday nearest St
Andrews Day (30 Nov). From the 5th century it
has been observed as a solemn preparation for
celebrating Christ's birth and for his Second
Coming.

adventists Several Protestant Christian de-
nominations that stress a belief in the immi-
nent S€cond Coming of Chdst. In the USA
adventism began in 1831 with the millenarian
preaching of WiIIiam MiUer (1782-1849), who
predicted the Second Coming for 1843-,14 but
postponed the date when his prediction proved
false. In the UK a simiLar movement was
founded in 1832 as the Catholic Apostolic
Church. There have been many adventist
movements, the Seventh-Day Adventists now
being the best known

advocate In Scotland aIId in some countries,
such as France, having a legal rystem based on
Roman law, a p€rson whose profession is to
plead the cas€s of others in a court of justice.
The English equivalent is a barrister. In Scot-
land, the Iord Adv@te is the chief law officer
of the Crown, generally equivalent to the *at-

torney genera.l in England.

Acgean civilizations The prehistoric set-
tlements on the islands of the Aegean Sea (be-

tween mainland Greece md Asia Minor). At the
beginning of the Bronze Age (c.3000 Bc) an
influx of irnmigrants to the Cyclades islands (S
Aegean) brought sophistication and prosp€rity,
which can be seen from the excavations on
Thera (r Santorini). The subsequent Minoan
civilization was at its greatest between the Uth
and 15th centuries Bc. At the end of the 15th
century Bc the related Mycenaean civilization
asserted its supremacy.

Aegean Sea A section of the NE Mediter-
ranean Sea lying between Greece and Turkey
and contafuring many islands, including the Cy-
clades, Dodecanese, and N Sporades.

Aeneas A legendary Trojan leader, son of An-
chises and *Aphrodite, and hero of Virgil's
Ameid'. After the Greek victory in the Trojan
War, he sailed away from burning Troy with
his family and other survivors and was ship-
wrecked near C-arthage. He fell in love with
rDdo but abandoned her to continue his di-
vinely ordained voyage to Italy, where he
founded what was to become Rome.

Aeolus The Greek god of the winds and ruler
of Aeolia In Homer's Odyssey he gave Odyaseus
a bag containing contrary winds; Odysseus'

companions untied it, causing his ship to be
blown back to Aeolia- An amlian harp, a
wooden resonating box strung with gut string
produces chordal sounds that vary arcording
to the wind pressure, when hung in the open
air.

aerial (or aitenna) An electrical conductor
that transmits and receives radio or other elec-
tromagnetic waves. An oscillating *electrc
magnetic field, caused by waves from a distant
source, induces an oscillating current in the re-
ceiving aerial. A transmitting aerial works by
tle same process in reverse. A modem aerial
for UHF (ultra-high frequency) and VHF (very
high frequenry) consists of a dipole formed
from two metal rods, each approximately one
quarter of the opeEting wavelength In the
Yagi aerid named after H. Yagi (1886-1975), a
reflector rod is set behind the dipole and sev-
eral director rods are placed in front of it to
provide a more directional array. It is widely
used as a receiving and transmitting aerial for
television.

aerodynamics The study of the behaviour
and flow of air around objects. As air is a vis-
cous fluid any object moving through it expe-.

riences a drag. Aerodynamics is important in
the design of vehicles travelling at more than
50km perhour (3rnph), buildings and bridges
engines, furnaces, as well as aircraft (see AERo-
NAUTIcS) md missi.les.

aeronautics The science and history lsee alm
AIRCRAFT) of flight. An object flying through
air is subject to four basic forces: its own
weight (vertically downrvards as a result of
gmvityl lift (to counterbalance its weight and
keep it in the air), thrust (to force it tlrough
the air), and drag (resulting from friction be-
tween the body and the air). Birds and insects
use their wings to provide both lift and thrust;
marl in his heavier-than-air fixed-wing craft,
uses an a€tofoil to provide the lift and an *in-
ternalrombustion mgine (propeller or jet) to
provide the thrust (see olso AIRCRAFI GLID-
ERs). Helicopters use rotating aerofofu to prG
vide lift, while "rockets use no lift surfaces,
the jet of expanding gas providing both lift
and thrust. The use of aerofoils as lift surfaces
depends on Bernoulli's theorenL according to
which the total enerry of a flowing fluid re-
mains constanq thus, if the velocity of t}le
fluid increases, its pressure decreases in pro
portion An aerofoil is a wing so shaped that (at
subsonic speeds) air is accelerated over its
rounded leading edge and curved uplEr sur-
face, causiog a reduced pressure above iL A
smaller reduction in air velocity on its uder-
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D side causes a slightly increased pressure below
it. The combination of these pressure differ-
ences provides the lift. At supersonic speeds
these forces are somewhat altered (see souND
BARRTER) and the aerofoil has to be more
sweptback and more streamlined. See also aIn-
SHIPS: BALLOONS.

aerodynami( force

thrust

litt trrcdynamic {orce

longer path,
higher velcity,
lower pressure

of
attack

shorter path, lorer velcity, higher prEsure

cG3{Etion of aeEfoil

aGronautics. The lorces acting on an aircraft. The

aeroloil cross-section shows how the lift, which keep6 it
in the air, resulB ftom dre passage ofthe aerofoil
through the air, causing a lower pressure above it and a

higher pressure below it.

aerosol A colloidal suspension of particles of
liquid or solid in a gaseous medium. Fog, mist,
and smoke are conrmon natural examples. By
meam of pressurized pa.ckages, aerosols can be
produced from a huge range of substances, in-
cluding insecticides, paints, hairsprays, etc. In
these, the substance is mixed with an easily
liquefied gas (often a cNorofluorocarbon, CFC),

which acts as a propellalt whm the pressure is
released. Because tlere is evidence that CFG
cause damage to the ozone layer, safer propel-
lants are being sought.

Aeschylus (c.525-456 Bc) Greek tragic
dramatist, the first of the great trio of Athen-
ian tragedians that included *Sophocles and
*Euripides. He wrote over 80 plays, of which
only 7 survive: The Pqsions (472l, Seyen agoinst
Thebes (467l,theftesteia ffiory (Agaflemnon, Li-
bation Bearers, and Eumentdesi 4581, Suppliont
Women" and. Pruruetheus Boilnd. His introduction
of a second actor, allowing dialogue and action
independent of t}Ie chorus, and his inno\rations
in scenery, transformed drarna

Aesop The supposed author of a collection of
Greek fables, said by Herodotus to be a slave
from Samos who lived in the 6th century Bc.
originating in folklore, the fables are anecdotd
stories whose animal characters illustrate a
moral point. The Roman poet Phaedrus popu-
larized them in t}le lst century AD, md the
French poet La Fontaine wrote more soPhisti-
cated versions in the 17th century.

Aesthetic movement A British literary
and artistic movement of the late 19th mtury,
summarized in the slogan "art for art's sake.'
Reacting against the ugliness of industrialism
and against contemporary utilitarian social
philosophies, its followers sought to create
beauty for its own sake, self-consciously divorc-
ing art from life. They included Oscar Wilde,
Aubrey Beardsley, and other contributors to
the periodical The Yellow Book (lElI4-97'1. See ako
DECADENTS.

aesthetacs The philosophical study of art. It
includes questions concerning the nature of
beauty and how we arrive at standards of judg-
ment. Objective views hold that beauty is in the
object and that aesthetic judgments are true or
false. Subjective views see value as something
an observer brings to the work-it may be
purely a matter of personal preference or, as
*Kant held, something that can be udvslslly
agreed upon

Aetius, Flavius (d.454 AD) Roman general.
He became virtual ruler of the western Empire,
dominating the emperor, Valentian III (reigned
425-55). Aetius defeated the Huns under Attila
at the Catrl.unian Plains (451) but was power-
less to hdt their inrrasion of Italy. He was sub-
sequently murdered by Valentian

Afghan hound A breed of large dog having
long legs, large drooping ears, and a very long
silky coat, which may be of any colour. The
Afghan probably originated in ancient Egypt
and was later used in Afghanistan to hunt leol>
ards and gazelles. Height: 58-ZJcm (dogs):

61-66 cm (bitches).

Afghanistan, Republic of A state in cm-
tral Asia. The country is mountainous, the
Hindu Kush range rising over 60fl) m (20 000 ft).
The only lower-lying areas are along the River
Amu Darya (ancient rEme: Oxus) in the N and
the delta of the River Helmand in the SW. The
population consists of mixed ethnic groups the
largest being the Pathans and the Tadzhiks.
Economy, virtually all forms of economic activ-
ity have been devastated by 25 years of civil
war. The cultivation of opium poppies and the
production and sale of narcotics, alt}ough offi-

foEei Ecting on aiEraft



13 Africa

cially discouraged, are now the country's main
source of revenue. Agriculture is now mainly
at subsistence level Attempts made during the
1970s to develop industry, exploit mineral and
natural gs resurces, arrd to improve commu-
nications have all been halted- History before
the opening up of international sea routes in
the 15th century Afghanistan was an impor-
tant centre on the overland routes across
central Asia. For centuries under the rule
of different powers, including the Mongol
Cenghis Khan in the 13th century, it became an
independent kingdom in f47. During the l9th
century Afghanistan became involved in the
struggle bet$,een Britain and Russia for in-
fluence in central Asia. After two wars with
Britain (1839-42 and 1878-80) it became a
buffer state between British India and Russia,
with Britain controlling its foreign policy. In-
dependence was achieved in 1921 under
Amanollah Khan 0892-1960) after the third
Afghan War. In 1926 Amanollah declared him-
self king. He was deposed in 1929 by a brigand
chief, Habibullah, who was in tum defeated by
Nader Khan When the latter was assassinated
in 1933 he was succeeded by his son. King Zahir.
Since World War II there has been friction
with Pakistan over the question of an indepen-
dent Pathan state in Pakistarl ln 19lUJ the mon-
archy was overthrown by Mohammed Daud
and in 192 a republic was set up with Daud as
president. In 1978 he was killed in a military
coup and a new government was set up by the
Marxist People's Democratic Party. In 1979
Babrak Karmal came to power with Soviet aid;
he was succeeded in 1985 by Mohammad Na-
jibulah (1917-96). Soviet military ocorpation
of Afghanistan provokd worldwide condem-
nation. After nine years of fighting against
Mujahidin guerrillas, Soviet forces n'ithdrew
in 1989; Najibullah's government was finally
overthrown in 1992. Fierce flghting continued
between rival factions and in 11,96 the Taleban
militia ousted the lGbul government and im-
posed strict Islamic law. By late 1998 they had
defeated anti-Taleban forces in the N (the
Northern Alliance) to tale control of virtually
the whole country. In October-November 2001
Afghan cities suffered massive US airstrikes
after the Taleban refused to hand over Osama
*Bin Iaden, whose Afghan-based *alQaida or-
ganization was widely held responsible for the
events of rSeptember 11(see also wAR oN TER-
RoRISM). As the Taleban regime collapsed,
the Northern Alliance reoccupied Kabul and
other major cities. An interim administration
was established under Hamid Karzai, who be
came president in 2002. A new constitution

was promulgated in 20O4 and parliamentary
elections were held Fighting between Us-led
forces and Taleban/alQaida fighters inten-
sifed again from 2005. The continuing conflict
ha greatly exacerbated Afghanistan's already
severe refugee and food supply problems. Offi-
cial languages: Pushtu and Dari Persian Cur-
rency afghani of 100 puls. Area: 657 500 sq km
(250 m0 sq mi). Population (2007 est): 31 889 0923
Capital Kabul.

Africa the second largest continent in the
world A notable feature of the NE is the Great
Rift Valley, which contaitr an extensive q6tem
of freshwater lakes as well as the continmt's
highest point, Jvlount *Kilimanjaro. The princi-
pal dvers are the Nile, Niger, Crngo, ard Zam-
bezi. Africa's climate and vegetation ry
considerably from th€ arid desert of the Sahara
to the tropical rainforest of the Congo basin
The inhabitants of Africa are principally of Ne-
groid origi+ although the originators of the
Berber language group remain dominant in N
Africa and the Sahara and there are a few
CusNtespeaking peoples in the NE. Historl
Africa's long history has been substantiated by
Iouis Leakey's finds of hominoid man at Oldu-
vai Gorge. The earliest African civilization was
established in Egypt in about 3400 Bc. From
the 7th century AD Arab influence was strong
and Islam spread with the trans-Saharan and
Frst Aifrican coastal trade. Several African
kingdoms and empires emerged during this
period, notably the Sudanese empires of GharE,
Mali" and Songhai From the 15th century Euro-
pean exploration and exploitation begat initi
ated by the Portuguese. Slaves, ivory, and gold
were exportd from Africa fron t}re 17th to
t}le late ll)th centuries. From 1880 to 1912 most
of Africa was partitioned by the European
powers, which imposed political boundaries
upon the continent that bore no relationship
to former political and social organizations;
this resulted in long-standing problems (see

also sourH AFRrcA, REpuBLrc oF). In the
1!)50s there was movement towards trdepen-
dence and Africa now consists of independent
nations. Nevertheless, large areas of t}Ie conti-
nent have remained politicdly unstable and
economically undeveloped, as well as being
prey to natural disasters, such as drought. The
1990s saw a trmd away from dictatorship and
one.party rule towards multiparty democracy,
as well as the final disappearance of White-
dominated regirnes. *AIDS is a malrr scourge
in sub-Saharan Africa causing over two mil-
lion deaths a year. Area: about 30300000sq
km (117m000sqmi). Population (1998 est):
65919000. See illustration on p.14
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Africa, ln the so-called 'scramble for AIrica' (1880-191 2) the European powers annexed most of the continent. The

map shows $e position in I 91 4.

African languages e geographical classifi-
cation of the langlages spoken in the African
continent. The HamitGsemitic group extends
across N Afric from Mauretania to Somalia.
The NiloSaharan group is spoken in many di-
alects in central Africa, and the *Niger{ongo

languages, many of them *Bantu languges,
cover most of the area S of the Sahara- In S

Africa the *I(hoisan languages survive. There

are up to a thousand indigenous languages of
the continent. Malagasy, of Austronesian ori-
gin, is spoken in Madagascar. *Swahili is a lin-
gua franca in F^st Africa- Certain African
languages are unique in using click sounds in
their phonolog)4 predominance of certain con-
somtal groups ftp, gb, mb, nd) is also com-
mon in Africa.

African tationa! Congress (A1{g A

t,l

i
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Black nationalist movement in S Africa.
Founded in Dl2, it fought apartheid from 1918,

turning to guerrilla activity after being out-
lawed by the Sbuth African government in
1960. ANC leaders, including Nelson *Mandela"

were released from prison in 1989 and 1990,

when the ANC was legalized The ANC played
an active role in devising South Africa's in-
terim constitutiorL signed in 1993, and won
multiracial el(tions in 194. In 1998 Mandela
was succeeded as president of the ANC by
Tttabo .Mbekt The ANC greatly increased its
malrrity in elections held in 1999 and Mbeki
became president of South Africa; it was re
elected in 2004.

African Unaon (AU) An organization of
African States created i.Ir 2002 as the successor
to the Organiation of Afrien Unity (OAU)
(founded in 1963). It aims to extend the oAu"s
poliry of seeking cooperative solutions to the
continent's political and economic problems,
with the longer-term goal of establishing an
economic union and a Pan-African parliament.

African violet A flowering plant,Saintpau-
lia ionantha, native to tropical East Afria The
plants have rosettes of hairy, often deeply
ridged, leaves, bear clusters of pinl<, blue pur-
ple, or u/hite flowers, and grow to a height of
10-15 cm. Many varieties and hybrids have been
developed as ornamentals. Fmily Gesneriaceoe.

Afrikaner A South African of Dutch or
*Huguenot descent. The Afrikaners comprise
about 60% of the Republic's white population
Formerly called "Boers" (farmers), they have
undergone considerable urbaniztion since the
193Os. In the 18th and l9th centuries they led a

seminomadic life, resisting governmental con-
trol from Cape Town Theh two independent
states, the South African Republic and the
Orange Free State, came under British rule
after the second Boer War. Their language,
Afrikaans derives, but is distinct, from Dutch
md together with English has been an official
language of South Africa since 1925. See olso
GREAT TREK.

Afro-Asaatic languages &e HAMrro-
SEMITIC LANGUAGES.

Agadir 30 3oN9,o!V A port in Sw Morocco,
on the Atlantic coast. An earthquake in 1960 de.
stroyed much of the town and killed about
12 mo people. Population (1991 est): 155 2,14

agama A common African broad-headed
lizard belonging to the family AEafiidae (50

species). 30-,1.5m long, agamas feed on insects.
The common agatna (Agama agama) is vari-

ously coloured: dominant males have a brick-
red hea4 blue body and legs, and banded tail;
other males are duller coloured, Iike the fe-
males.

Agamemnon King of Mycenae and com-
mander of the Greek army in t}re Trojan War.
His quarrel with Achilles is the main theme of
Homer's Iliad. After his return from Troy with
Caswdra, the eptured daughter of King
Friam, Agamemnon was murdered by his wife
Clytemnestra and her lover Aegisthus.

agaric A fungus belonging to a large world-
wide family (Agoricaceae\. The group includes
many edible mushrooms, such as the fleld
mushroom (A. campstris\, as well as the poisc
nous death cap. The visible part of the fungus
consists of a stalk b€aring a cap with gills on
the undersurface. Phylum: Basidiamycota. See

olso rtv,tc,tnlc: MUsHRooM.

agate A banded or concentrically patterned
form of *chalcedony. The colours, ranging
from white, milky blue, yellow, md brown to
red, are due to traces of mineral or organic
matter. Being hard it is used for mortars for
grinding, and also for ornamental purposes.

Agave A genus of plants (about 300 species)
of the S USA and tropical America, many of
which are grown for ornament. Agaves have a
basal tuft of thick fleshy leaves and a cluster of
flowers that-in mne species-grows on a tall
stalk (up to 12m high). It may b€ 60 or more
years before flowers are produced: after flow-
ering the plant dies. Several species are com-
mercially importaat as a source of fibre,
especially *sisal; the fermented juice of others
is used as an alcoholic drink (pulque) or dis-
ti.lled to produce spirits (see TEqUIL ). Famil),:
Agav ac e ae (or Amar yllidac e oel.

agglomerat€ A rock composed of a mix-
ture of coarse angular fragments and finer
material formed by volcanic explosions; it is
usually fouad in or near the volcrnic vent.

Agincourt Battlc of (25 october 141s) The
battle that tmk place during the *Hundred

Years' War at Agincourt (now in the Pasde-
Calais), in which the French were defeated by
an English army led by Henry V. The decisive
English victory, which owed much to their out-
standing archers, was achieved with not more
than 1600 dead; the Frendr may have lost as

[rany as 6000 merl

Agni The Hindu god of fire, who protects hu-
mans from evil, guards the home, and, by
cleansing humans from sin, bestows immortal-
ity.
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D agnosticism The philosophical view that
doubts the existence of God md other spiritual
phenomena claiming that if they exist it is im-
possible to know anything about them. The
word was coined by T. H. Huxley in 1869. Ag-
nosticism was subsequently embraced by ratio
nalists, who hesitated on philosophical or social
grounds to adopt outright atheis[L

agora A central feature of ancient Greek
town plaruring. As with the Roman *forum,
the primary function of the agora was as the
town market. In addition, however, it also be-
came the main social and political me€ting
place. Together with the *acropolis, it nor-
rnally contained the most important buildings
of the towrl

agoraphobia S€e PHoBr/q.

agouti A rabbit-sized rodent belonging to a
genus (Dosyprocta; 13 sPecies) of Central and
South American forests. Agoutis have long
legs, small ears, and a very short hairless tail
Fanily. Dasyproctidae (agoutis and pacas); sub-
order: H ystricomor pha,

Agra 2709N78mE A city in India, in utrar
Pradesh on the River Jumna Former capital of
the Mogul Empire (1565-69 and 1601-58I it fell
to t}le British in 1803 and from 1835 until 1852
was capital of t}Ie North-West Provinces. NG
table buildings include the *Taj Mahal. Popula-
tion (1991):89915.

Agricola, Gnaeus Julius (ao-sa eo1
RorrEn governor of Britain and father-in-law
of his biographer Tacitus. Sent to govern
Britain in 78, after holding previous legionary
posts there, he followed a policy of romaniza-
tion, exploratioL and expansion before his re-
call in 84

agricultural i€volution The changes in
agriculture in Britain that took place mainly in
the 18th century. The open-field system of strip
farming was replaced by larger enclosed fields,
hedged and ditched, in which improved agri-
cultural methods and new implements could
be used (see rur,r,, JETHRo)i the quality of cat-
tle md sheep ffi improved by rientific stock
breeding. This resulted in a greater production
of food for the growing industrial population
(see TNDUSTRTAL REvoruTroN), although it
meant herdship for those farmers who were
displaced by endosure.

agriculture The practice or study of farm-
ing. S€ttled farming probably dates back to the
10th millennium rc, when in many regions of
the world it began to replace man's activities as
a hunter and gatherer of food- The domestica-

tion of cattle, goats, sheep, and pigs together
with the cropping of wheat, barley, rice, etc-
embled settled communities to evolve and
primitive civilizetions to flourish in such re
gions as the fertile river basins of the Tigris,
Euphrates, and Nile.

Until the end of tle 19th ceDtury farming
was based mtirely on energy derived from
man and his draught animals. However, during
the 20th century, especially in developed coun-
tries, the tractor has become the primary en-
ergy source. In this century, too, there has been
great success in improving breeds of plants
and animals, improving soil fertility (see PER-

TI LI zE Rs), increasing mechanizatiorL and con-
trol of plant and animal pests, measures tllat
have enormously increaied the quantity and
quality of fmd produced. These measures are
now being applied in the developing world,
where they are bringing about the Green Revo-
lution that is needed to feed the world's
growing populatiorL However, reconciling
maximum food production and consenration
of the environment is one of the principal
tasks of the UN *Food and Agriculture Organi-
zation. See olso ARABLE FARMING: LIvEsrocK
FARMING.

Agrigcnto 37 19N Ir 35E A s€aport in ltdy, in
S Sicily. Founded about 580 Bc, it has famous
ancient temples and is the birthplace of the
philosopher Empedocles. Sulphur rrining is
the main occupation Population (latest est):
fic7z
Agrippa, Marcus Vlpsanius (?63-u Bc)
Roman general and associate of the Emperor
Augustus, whose daughter Julia was his third
wife After military successes in Gaul (38 Bc)
Agrippa became consul (37 Bc). He played an
important part in the defeat of Mark Antony
at Actium (31 Bc) and contributed to the mili-
tary successes of Augustus.

Agrippine tfre Youngcr ($-s9 
^DI 

was
notorious for her political intrigues. She prob-
ably murdered her uncle, the Emperor
Claudius, who was also her third husband, to
make way for the succession of her son Nero.
She exerted considerable influence early in
Nero's reigrL but after they quarrelled he had
her murdered.

agronomy The managernent of land, espe-
cially for the production of arable crops.
Agronomy involves the determination of the
nature of a soil and how its fertility may be im-
proved by such prtresses as drairuge irriga-
tion the application of natural and artificial
fertilizers, and husbandry techniques (e.9. crop
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rotation). Equally importalt is the breeding of
crop plants that are suited to a particular soil.

Aguascalientes 2151N10218w A ciry in
central Mexico. A commercial centre, its indus-
tries include ceramics production, taming,
md railway engineering. There are medicinal
hot springs nearby. Population (2000 est):
594056.

Ahern, Beftie (1951- ) Irish statesman.
Leader of Fianna Fiil (1994- ), he became
prime minister in 1997 and was an architect of
the 1998 Good Friday Agreement for Northern
*Ireland. He presided over an economic boom
and his party was re-elected in 2002 and 2007.

Ahmadabad (or Ahmedabad) 2303N
7240E, An industrial city in centrd India in
Gujarat. Founded in 1411, it is a ma.;irr commer-
cial and industrial centre known for its tex-
tiles. There are many academic and scientific
institutions. Population (2001): 3 520 085.

ai See slorH.

Aidan, 5t (c.600-51 AD) Irish monk and
bishop. A monk at "lona until his consecration
as bishop of Northumbria in 635, he founded
the monastery at Lindisfarne (see HoLy rs-
LAND), the centre of his extensive missionary
activity in N England. His life is described by
*Bede in his Ecclesiastical Histtry. Feast da]4 31

Aug.

AIDS (ocquired immune deficiency syndrome)
A viral disease characterized by a decrease of
certain T-lymphocytes, resulting in a brek-
down of the immune system and increased sus-
ceptibility to other diseases The causative
agent, the human immunodeficiency virus
(HIV), is transmitted in blood, semen, vaginal
fluid, and breast milk; a high proportion of
HlV-positive people (virus carriers) rnay de-
velop symptoms of the disease, although this
may take up to ten years after infection In the
western world AIDS is found most frequently
in homosexual males and intravenous drug
users, but the virus can also be transmitted by
heterosexual intercourse and transfusions of
infected blood (aI of which is now tested). Such
drugs as zidovudine (or AZT) and the protease
inhibitors only slow the progress of the disease
and do not yet offer a cure: dinical trials of
mccines are being plmed By the end of 20O6
AIDS had resulted in over 25 million deaths
worldwide (including over 14000 in Britain),
while those suffering from AIDS or HIV were
estimted at about 4O million Some 80% of
deatls from AIDS (and nearly 80% of new cases

of HIV infection) now occur in central and
southern Africa.

aikido e.;apanese martial art, primarily for
selfdefence by means of dodging an attacker
and leading him in the direction in which his
momentum takes hirn before subduing him
without injury.

AIM (Alternative Investment Market) See

STOCK EXCHANGE.

Ainu A Mongoloid people living on certain is-
lands of Japan and Russia (Hokkaido, Sakhalin,
Kurile Islands). They were once noted for their
profusion of body hair, but intermarriage has
made them resemble the Japanese. Although
their tEditional culture has largely disap
peared and they are now few in number, they
speak a language not related to any other.

air See ATMosPHERE.

aircfaft Any machine capable of flying. Air-
craft fall into two categories: lighter-than-air
machines (see atnsHrps; BALLooNS) and heav-
ier-than-air machines. The latter include *heli-

copters and fixed-wing aircraft, first *gliders

and then powered aeroplanes. 19th<entury ex-
perience of gliding, espec'ially by otto Lilien-
thal 084ry) in C,€rmany, provided the Wright
Brothers with the information they needed to
build their first powered aircmft in 19(n using
the Otto-Daimler *internal<ombustion en-
gine. In 1!XD the Frenchman Louis *Bl6riot

flew across the English Channel By the begin-
ning of World War I, aircraft were sufficiently
advaaced to be used for reconnaissance and
their usefulness as bombers smn became evi-
dent. Fast manoeuwable fighters to shoot
down tJre slower heavily laden bombers were
an obvious subsequent development. By the
end of the war aerial combat was established tr
an integral part of modern warfare. After the
war air circuses and flying cluba using World
War I aircraft sprang up all over the worl(
heralding the age of civil aviatiorl In 1924 Im-
perial Airways was formed in the LJK, using
Handley Page airliners, and during t}Ie 1930s a
worldwide network of commercial routes de
veloped- The Atlantic u/as first flown solo non-
stop (from New York to Paris) in 1[).27 W
Charles *Lindbergh and by 1939 there was a
transatlantic flying-boat service, using Class C
Short flying boats with in-flight refuelling-

By the outbreak of World War II aircraft of
all kinds were poised for aerial combat. During
the war many British bombers (including
Wellingtons, Blenheims, Halifaxes, and Lan-
castels) were in service against the C€rman
Heinkel 111" Dornier 17, and Junkers 88. Domi-
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Wright Bpths' tty€r The ,irst powered llight at Kitty
Hawk. Nonh CaDlina. USA, on 17 D(ember 1903 lasted 12
sonds.

Handley Pagc t{lE H.nnibal ln 1928 the Eritish afline,
lmpsial AiMays, bouqht eigh HP42 aiEraft. The 2+eater
Hannibal had a top speed of 100 mph (1 60 knvtr).

Vld.R Vircum lntrcduced into seNice in 1950, it was the
fi6t successful turbopDp airliner Powered by four Rolls-Royce
Dan en9in6, it caried 60 passngeB.

Blariot xl Louis Bl6riot'r 3o-minute flight lDm Calais to
Doer on 25 July 1909 was the firn c6<hannd tlght.

Doughr DC3 lntrodued in 1936, it was wdely usd in
Wqld War ll as the Dakota transport. tB Pratt and V!fiitney
120o hp enginB gaE it a Mimum speed of 200 mph (320
km/hr).

Dc HavilLrd Comct I The tirst,et aidiner, it rent into
seruice in 1952. Crashg due to metal fatigue @ued its
withdrawaland in 1958 it was eplaced by the Coret M

Bclng 7l7 Nkknamed the 'iumbo jer" this wide-Misl
jetliner, which can orry up to 500 psenge6, has ben in
rilice with many airlins since 1970.

civil airtraft

Coxodq The fi6t supercnic aidiner. it w6 built
Frendr and Eritish in c@peratid. Pmcd by four
Olyrnpus engines, it came into srylce in 1976.

by the
RolllRoyce

=-

oooO
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Sopwfth C.m.l A highly man@uvrable fighter fi6t
delivecd in 191 7. tts I 30 hp Clerget engine gm it a top
sped of 1 13 mph (181 kflvtr).

Supamarinr SpitfiG British {ighter Originally powecd W
a Rolls-Royce Merlin engine, it later had the Griffon engine,
giving it a top sped of 450 mph (724 krfir).

Selng &29 sup.rfortGs This enormous US bomber
enteEd the war in 1943 and was u*d to dEp the atom
bombs on ,apan.

H.tt tar Siddclcy Hlricr British WOL aircraft ds€loped in
1959. Ino @able rcd6 dircct the thrust of its engine
dMwards lor vertical taksff.

tt ndl.y P.9.0/'m The lar96t World War I bomber lts
twn 360 hp en9in6 enabled I to carry 2000 lbs (907 k9) ot
bombs.

M@rhmitt l0!, German
ldtest veEion (l 09G) had an I I

at 430 mph (692 ktrvhr).

r fighter, dsigned in 1935. The
800 hp engine enabling it to fly

GGncral Dynsmks !-l I t US trghter and fighterbomber,
the fiBt wardare to haw trng wings (1967). lt was poweed
by a Praft and whitney TF30 turbo fan.

ilorthEp Bll itc.lth bqibq US bomber publicly Evealed
in 1 989. Th€ m6t expensire warplane rer d@loped,
costing f350 mrllion ech, ib Hdutomry 'flying wing'
d6i9n is alhged to ruke it invisible to enemy radar

(o

militaryairtraft
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D nant Bdtish fghters were the Supermarine
Spitfire and the Hawker Hurricane, against the
main German fighter, the Messerschmitt Me
Bf109. The British jet-powered Gloster Meteor
entered service in 1944, as did the German
Messerschmitt Me 262 jet.

Since the end of war, the *Ft engine has
dominated aircraft design However, the first
postwar generation of civil aircraft used the
jet engine to drive propellers (e.g. t}Ie Vickers
Viscount), the first true jet to enter passenger

service being the British Comet. The Boeing 707
(with its four engines in pods suspended below
the wings)followed in l9tL

The frst aircraft to break the *sound bar-
rier were military and nearly all modern mr-
planes are supersonic and armed with missiles.
Examples include the British Hawker Hunter
and Awo Vulcan; the US McDomell Douglas
Phantom, Convair Hustler, and General Dy-
namics Swingwing Ffl1; the French Mirage;
and the Soviet MiGs. The US 82 Stealth bomber
was introduced in the late 1980s. The first su-
personic pa.ssenger aircraft (SST) to fly was the
Soviet Tupolev Tu-144 in 1!58. This was fol-
lowed a year later by the AngloFrench Con-
corde, which remained in service until 2003.

Long- and medium-range passenger services
are dominated by the wide-Mied Uumbo) jets,
such as the Roetng747 and the European Air-
bus. See clso AERoNAUTIcS.

aircraft carier A naval vessel with a large
flat deck for launching and landing warplanes.
The first flight from the deck of a ship was
made in 1910, and the first true aircraft carrier,
HMS Argus, was completed for the Royal Navy
in .r}18, too late for World War I. Carriers
played a dominant role in World War II, being
especially effective in the war against the
Japanese. After World War II carriers came to
be regarded chiefly as tactical units, although
they saw considerable action in the Korean and
Vietm Wars. TheUSS Enterprise,the first nu-
clear-powered carrier (1961), displaced 75000
tonnes and stemed more than 432000km
(270 000 mi) before requiring refuelling.

Airedale terrier The largest breed of *ter-

rier, originating in Yorkshire. It has a long
squarish muzzle, a short tail, md a tan-
coloured wiry coat with a black saddle region.
Height 58-61 cm (dogs); 56-58 cm (bitches).

ainships Dirigible *balloons that obtain their
thrust from a propeller. The first airship to fly
was a French steam-powered rnachine, de-
signed in 1852 by H.Giffar4 however, the first
practical airship was the electrically powered
La France (1884), built by Renard and Krebs. By

1900 the initiative in airships had passed to Ger-
many, with the machines of Count.Ferdinand
von Zeppelin (1838-1917) leading the freld. Be
twen 1910 and 1914 Zeppelins were in exten-
sive passenger service, carrying sme 35000
passengers, without mishap. In World War I
these machines were used by tlle Germms to
bomb England- Thereafter, a series of disasters
destroyed the credibility of hydrogen-filled air-
ships. The British R101 caught fire at Beauvais
in 1930, the US Shenandoah and the Akron were
lost in 1933, and the German Hindetrbsrg was de
stroyed in 1937.

Aix-en-Ptovence (Latin nane: Aquae Sex-

tiae) 4331N527E A city in S France, in the
Bouchesdu-Rhone department. The capital of
Provence in the middle ages, it has a gothic
cathedral and a university (1409). C6zanne was
born here. An agricultural centre. it trades in
olive oil and fruit. Population (1999)li134222.

Aix-la-Chapelle see aecsrx.
Aiaccio 4151N843E The capital of Corsica a

port on the GuIf of Ajaccio. Napoleon I was
born here. Tourism is important. Population
(latest est): 55 279.

Ajanta 2030N 6.aE A village in W India in
Maharashtra Its Buddhist caves, dating from
the 1st century Bc to the 7th century AD, con-
sist of monasteries and temples, some contain-
ing remarkable paintings illustrating tlte life
of the times.

Aiar A legendary Greek hero, son of Telamon,
King of Salamis. Desoibed in Homer's fliod as
great in stature and in courage, he fought
*Hector in single combat. He became insane
with rage after being defeated by Odysseus in
the contest for the armour of tl:e dead
*Achilles. Sophocles'play Ajax depicts the hero
recovering his sanity, only to be driven by
shame to suicide.

Akbar (l) the Great (t%2-16051The third
Mogul emperor (1556-1605). Akbar embarked
on a series of mifitary campaigns and con-
quered all of N India Iate in his reign he con-
quered the Deccan to t}le soutll. He was noted
for his able administration" his encouragement
of trade, and his tolerance towards non-
Muslims. Mogul architecture also reached a
peak during his reign

Akhenaton (or lkhnaton) King of Egypt
(7379-7362 Bc) of tfre 18th dynasty, one of
whose wives was Nefertiti He replacd the tra-
ditional Amon cult with the monotheistic wor-
ship of the sun god Atorl and built a new
capital, AkhetatorL at Tell el-Arnarna Internal
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disorder during his reign enabled the Hittite
king, Suppiluliumas, to remove N Syria from
Egyptian control.

Akhmatova, Anna (Anna Andreevna
Gorenko; 18811966) Russian poet. Her first
baks, Evening (1912) and Beods (1914), were an
immediate success. She was married to Nikolai
Gumiliov (1886-1921), founder of acmeism,
from 1910 until 1918. After the Revolution she
wrote about public life as well as permml
themes. Her works were banned (1922-40) but
in the 1950s were restored to favour.

Akihito(1933- )EmperorofJapaa(1989- ).

The son of *Hirohito, he m the first Crown
Prince to marry a commoner, Michido Shoda
(1934- ).

Akkad The capital city and dynastic name of
a S Mesopotamim kingdom established about
2300 Bc, N of Sumer. Akkad, the site of which is
still unidentified, was founded by Sargon- The
Semitic language of Akkad, Old Akkadiaq
spread to much of the Middle East, developing
later into the languages of both Babylonia and
Assyria- About 2150 Bc, barbarian invasions
brought about Akkad's decline and the short-
lived rearendaacy of Ur.

Aksum (or Axum) 1405N 38.t0E An ancient
town in N Ethiopia It wil capial of the Chris-
tian Aksumite Empire (1st-6th centuries eo).
According to tradition, the Ark of the
Covenmt was brought here from Jerusalem.

Alabama A state in the SE USA on the culf
of Mexico. Except for the forested uplands in
the NE it consists of m undulating plain,
drained by the Alabama and Tombigbee Rivers.
The iron and steel industry around the state's
largest city, Birmingham, is the most impor-
tant. Mobile is an important seaport. Cotton
production in the central Black Belt is a princi
pal crop along with lEmuts, soya beans, wheat,
and maize: the raising of cattle and poultry is
also important. History first explored by the
Spanish in the 16th century, it passed to the
British (1763) following disputes with the span-
ish and French- In 1783 it came under US con-
trol and with an area to the S added in the
Louisiana Purchase (1803) became a state in
1819. New settlers established large cotton
plantations based on slave labour and follow-
ing secession from the Union (1861), the state
sent most of its White male population to fight
against the N. Area: 135 776 sq km (52 423 sq mi).
Population lz0[r]l: 44477w. Capital: Mont-
gomery.

alabaster A pure finegrained white form of

*gypsu[L Often translucent and attractively
veined, it has long been worked ornamentally,
for carvings, etc. The alabaster of VolterE, Tus-
cany, is well known.

Alain-Foumier (Henri-Alban Fournier;
1886-1914) French novelist. The son of a coun-
try schmlmaster, he became a literary joumal-
ist in Paris and was killed in World War I. His
one completed novel, le Grand Meoulnes (l9L3l,
is nostalgic and almost mystical; set in the
French countryside of his childhood it de-
scribes a young man's serch for a girl he has
glimpsed only briefly.

Alamo, the A mission in the UiA in San An-
tonio, Texas. During the Texas revolution it
was defended from 24 Feb until 6 March 1836,

by less tlnn 200 Texan volunteers (including
the legendary Davy Crockett), who were all
massacred during the onslaught of 21000 Mexi-
can trmps led by Santa Anna Six weeks later a
victory at San Jacinto secured Texan indepen-
dence.

Atand tstands (Fhnish name: Ahvenanmaa
Islands) A group of over 6000 islands and is-
lets, under Ffuurish administration but semi-
autonomous, at the entrance to the Gulf of
Bothnia Population (1992): UU7. Langr'l€ige:
Swedish Capital: Mariehamn

Alaska The largest state in the USd occupy-
ing the NW corner of the North Americm con-
tinent. It is a mountainous volcanic area- rising
over 6000m (20000ft) to Mount McKinley, the
highest peak in North America The nmerous
rivers indude the Yukon flowing W into the
Bering Sea Oil production (discovered 1950) is
the rnai)r industry and there are rich supplies
of natural gas. Coal, gol4 and copper are
mined. Fishing, especially salmon, and forestry
are also major industries. Agricultural devel-
opment is hindered by the short gtowing sea-
son and severe climate. His[or)a first settled by
Russians following voyages by the Dane, Vitus
Bering (u28, u41), it was under the trade con-
trol of the Russian American company until
1867 when it was purchased by the USA A
number of gold rushes in the late l!)th century
helped to swell the sparse populatiorl It be.
came t]:e 49th state in 1959. A z{r7lan
(1523mi)-road from Dawson Creek Canada to
Fairbanks, A]aska called tlle Alaska Highway
was built for defence against Japan (1912). Area:
1700138 sqkm (656424 sqmi). Population
(2000): 625 932. Capital: Junear
Alba, Femando Alvarez de Toledo,
Duke of (or Alva; 1507-83) Spanish general,
who commanded Habsburg forces agairxt

C
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D Protestants in C€rmany and the French in Italy.
Philip II of Spain placed him in commd of
the Netherlands (1fi7-73\, where his rutHess
attempts to suMue the Dutch Protestants
made him very unpopular and led to his recall.
He led the expedition against Portugal (1580-
81). See olso REvorr oF THE NETHERLANDS.

albacote A fast-swimming *tuna fish, lhun-
nus alalunga, found in wann s€as. Up to 1m
long, it has very long pectoral fns. It is the
chief source of tuna for canning.

Alban, 5t (3rd century AD) The first English
martyr. A pagan soldier, he protected a Christ-
ian priest and was converted by hirn. On ad-
mitting this to the Roman authorities, he was
scourged and beheaded on a site subsequently
dedicated to him as the Abbey of St A]bans.
Feast day: 22 or u June. Emblem: a stag-

Albania, Republic of (Albanim me:
Shqiperia) A country in SE Europe, occupyrng
part of the Balkan Peninsula on the Addatic
Sea. It consists of a mountainous interior, ris-
ing to over 27m m (9000 ft), with extensive
forests md fertile coastal lowlands. The people
belong to two main groups, the Ghegs (N of the
River Shkumbi) and the Toslc lSl konomy.
mainly agricultural although industrial devel-
opment is increasing. There have been at-
tempts to develop the rich mineral resources
as well as the rich natural-gas deposits. Main
exports include crude oil, bitumerl chrome
ore. copp€r wire, tobacco, fruit, and vegetables.
Under communism the economy was subject
to rigid centrd control and Albania became
one of the poorest countries in Europe. Despite
subsequent liberalization the economy re
mains very welc owing largely to outdated
infrastructure and widesptead corruption His.
tory became independent in 1912 after more
than four centuries of Turkish rule. Following
a civil war, in which Italy intervened, Albania
became a republic in 1925 and a monarchy in
1928, when its president, Ahmed Beg Zogu
(1895-1961), was proclaimed as King ZqJ. After
ocorpation by ltaly and C,ermany during
World War II, mother republic was set up in
1l!16, with a communist<ontrolled assembly. It
aligned itself with the Soviet Union but after
the death of Stalin relations between the two
countries weakened and diplomatic relations
were broken off from 1961 to 1990. Albania
maintained close relations with China but oth-
erwise remained isolated until the 1980s. Enver
Hoxha (1908-85I as first party secretary, w:xi
executive leader from 1916 to 1985. Pressure
for change led to free elections in 1991 but in
1997 the collap6e of fraudulent saving schemes

led to stret violence and the resignation of the
goverDment. Elections in 1997 resulted in vic-
tory for the Strialists. In 1998 violent protests
in Tirana forced the government to flee the
capital: a new Western-style constitution was
subsequently approved in a referendum. ln
1999 the crisis in neighbouring *Kmvo led to a
massive influx of refugees and tensions udth
Serbia- The 2005 elections saw victory for the
Democratic Party, whose goals include mem-
bership of NATO and the EU. Official language:
Albanian Currenq[ lek of m qindars. Area
28 748 sq km (11 1fl sq mi). Population (2007 est):
3 500523. Capital Tirana

Albany 4240N7349W A city in the USA the
capital of New York state on the Hudson River.
Founded in 1614 by the Dutctr, it is one of North
America's oldest cities. Economic growth accel-
erated with the building of the Erie Canal
(1825) and today its Erain manufactures are
electrical goods, textiles, dental goods, chemi-
cals, and building materials. Population (Zn0):
95 5s8.

albatross A large seabird belonging to a
farnily lDomedeid4e; 14 species) that acurs
mainly in southern oceans. It has a hoked bill:
usually a white or brown plumage often with
darker markings, and very long narrow wings
(the wandering albatross, Diomedea exulats, has
the largest wingspan of any bird reaching up
to 3.5m). Albatrosses can glide for hours over
the open sea. feeding on squids and cuttlefish
they come ashore only to breed- Order: Procel.
lcriiroflms (see PBTREL).

albedo A measure of the reflecting power of
a nonluminous object, such as a plenet or nat-
ural satellite. It is the ratio of the mount of
light reflected in all directions from the object
to the amount of incident light. Clouds, snow,
and ice have high albedos while volcanic rocks
have very low albedos.

Albce, Edryard (D28- )US dEmatist. His
early one-act pla5rs,notably Zoo Story (1!58) and
The Death of Bessie Smith (1960), analyse contem-
porary social tensions using techniques of the
rTheatre of the Absurd His first three-act play,
Who's AJraid of Virginiq Woofir (1962), which
dramatizes the love-hate relationship of an aca-
demic couple, was very successful. Later plays
include A Delicate Balance (1967, Pnlitzer Prire),
Marriage Plcy (1986). Three Toll Womefl l79L
Pulitzer Prize), and Goat (ZC04I.

Alb6nia ls.ac Manucl Francisco
(1E6O-fgD) Spanish compos€r md pimist. A
dild prodigy, he frequently ran away frorJr
home, giving recitals in North and South
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America and Europe. He began serious compo-
sition after studying with d'Indy and Dukas in
Paris. His works include operas, songs, and
Iberia (19C6-091, a collection of 12 piano pieces.

AIbert I (187s-r934) King of the Belgians
(1909-34). As commander in chief of the Bel-
gian army, Albert led his country's heroic but
unsuccessful resistance to the G€rman inva-
sion (1914) md contributed to the Allied victory
inWorldWar I.

Albert Prince (1819-61) Prince Consort of
the United Kingdom and younger son of Ernest
I, Duke of Saxe{oburg{otha. In 1840 he mar-
ried his cousin Queen Victoria and became her
chief adviser. Although he was initially unpop
ular, his devotion to duty and patronage of the
arts, science, and industry won him respect. He
is remembered for his organization of the
*Gleat Exhibition (18s1). He died of q?hoid.

Alb€rta A province of W Canada" mostly on
the Great Plains. It consists Dainly of a plateau,
rising to the fmthills of the *Rocky Mountains
in the SW. The undulating S prairie and park-
laad further N support profitable ranches and
grain farms. Alberta is Canada's largest oil and
gas producer, possesses vast coalfields, and i[-
dudes the Athabasca tar sands, one of the
world's largest oil reserves (at present un-
tapped). Histor)4 first explored in the 18th cen-
tury, Alberta became Canadian territory in
1869. The arrival of the railway from E Canada
(1883) facilitated agricultural settlement, and
Alberta became a province in 1905. Area:
94389 sqkm (2,18 799 sqmi). Population (2001):

3 6& ?A9. Capital: Edmonton.

Alberti, Leon Battista (1404-72) Italian
Renaissance architect, also a lninter, writer,
musician, and scientist. As his fagade of Sta
Maria Novella in Florence demonstrates, he
adapted classical rules to lsth-century require-
ments. His most significant buildings were the
churches of S Sebastiano and S Andrea in Man-
tua and the incomplete Tempio Malatestiano
in Rimini. His treatlse De rc oediltatoria lot Ar-
chitecturei 7452], was translated into several Eu-
ropean languages in the 16th century.

Albigenses Followers of the Christian
heresy of Catharism (see cttuenr), who flour-
ished in southern Frmce in the 12th and 13th
centuries. Named after the town of Albi in
languedoc, they were the object of the Albi-
gensian Crusade, launched ir 1208 and led by
the father of Simon de Montfort. They were
finally suppressed by the Inquisition in about
1233.

albinism An inherited disorder in which ty-
rosimse, one of the enz5mes required for the
formation of the pigment *melanin" is absent.
Albinos have abnormally pale ski+ fair hair,
and pink or light-blue irises. The condition can
be eased by the use of spectacles to treat the
lens abnormalities co[rmon in albinos and by
protection of the skin and eyes from direct
sunlight. Albinism, \,vhich can affect all human
races, is also seen in animals.

Albinoni, fomaso (7671-17fl1 Italian com-
poser and court musicim to the Duke of Man-
tu. His works, whidr influenced J. S. Bach"

include 50 operas, a violin concerto, and two
oboe concertos. Tlrc Adogio for organ and
strings often attributed to Albinoni was in fact
composed by his Italian biographer Remo Gia-
zorto (1910- ) and incorporates a fragment of
a bass part by Albinoni

Alborg (o/ Aalborg)5703N0956E A city and
seaport in Denmark, in N Jutland. Founded in
7342 AD, it has a gothic cathedral and a 15th-
century castle. A university was established in
1974. Its industries include shipbuilding, ce-
ment manufacture, and textiles. Population
(zmo): 161161.

albumins A class of proteins that are soluble
in both water and dilute aqueous salt solutions.
Serum albumins are constituents of blood; o-
lactalbmin is found in rnilk; md ovalbumin is
part of egg white. Preparations of albumins are
used in therapeutic transfusions.

Albuquerque 3505N10638w A city in the
USd in New Mexico on the Rio Grande. The
state's largest city, it is situated in a rich agri-
cultural area and food canning and the manu-
facture of livestock products are its pdncipal
industries. It is the home of the University of
New Mexico (1892). Population (2000]':44a607.

Alcatraz An island in the USA in W Califor-
nia in San Francisco Bay. It was the site of a no
torioffi ffiimum security prison from 1934

until 1962.

alchemy A pseudoscience combinhg practi-
cal *chemistry with mystical views of the uni
verse. Originating independently in China ald
Egypt, probably before the 3rd century Bc,

alchemy remained a legitimate branch of sci-

ence and philosophy ir Asia" Europe, and the Is-

lamic lands for over 1500 years. It had three
principal goals: the elixir of life (to ensure im-
mortality), the panacea (or universal medicine),
and the means of ttansmuting base metals into
gold (see pHrLosopHER's sroNE). In China,
*Taoism, which highly esteemed long life, fos-

ffi
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D tered alchemical experimentation in search of
the elixir. In EuroIE, concentration upon gold-
making brought alchemy into disrepute.

Alcibiades (c..l5o-.104 rc) Athenian general
and politician. Brought up by *Pericles, he was
the pupil md lover of *Smrates. Alcibiades en-
couraged Athenian imperialism during the
*Peloponnesian War (,131-404) until, accused of
desecrating monuments in Athens, he defected
to Sparta (415). He regained Athenian favour
(410) and was a successful commander until de-
feat, the fault of a subordinate, forced him into
exile (,106). He was murdered in Phrygia.

Alcmaeon In Greek mythology, the son of
Amphiarus, one of the Seven Against Thebes,
and Eriphyle. He killed his mother to avenge
the death of Amphiarus, and was pursued by
the Furies. His flrst wife was Arsinoe, daughter
of King Pegeus of Psophis, but on his wmder-
ings he married the daughter of the river god
Achelous, and was pursud and killed by
Pegeus and his sons. His own sons later avenged
his death by killing Pegeus.

Alcock Sir John (William) (1s92-191e)

British aviator. He served with the Royal Naval
Air Service in Wor]d War I and in lll19, accom-
panied by (Sir) Arthur Bron|n (1886-1918), was
the first to fly the Atlantic Ocean. They flew a
Vickers-Vimy from St John's, Newfoundland,
to Clifden, Co Galway, in 16 hours 27 minutes. A
few months later Alcmk was killed in a flying
accident.

Alcoholics Anonymous A voluntary or-
gmization started in the USA in 1934 to help al-
coholics. Members, who must genuinely want
to stop drinking, help one another on the basis
of group therapy by sharing their experiences
of alcoholism. There are local autonomous
groups in over 170 countries, induding the uK,
which has more than 1O0O groups. An associ-
ated organizatiorl AIANON, provides support
for the close relatives of alcoholics.

alcoholism An illnesscaused by physical and
psychological dependence on alcohol. Alco-
holism causes mood €hanges, deterioration in
personal standards, and periods of memory
loss. Continued heavy consumption will even-
tually lead to cirrhosis of the liver, heart dis-
ease, and damage to the nerves. Sudden
withdrawal may produce tremor, delusions,
and hallucinations. Treatment, which is
lengthy and difficult, includes initial alcohol
withdrawal (with appropriate sedation) accom-
panied and followed by adequate psychological
support. Drugs such as disulfiram (Antabuse),
which cause vomiting after drinking alcohol,

may assist the treatment. See ALcoHoLIcs
ANONYMOUS.

alcohols The class of organic compounds
that includes *ethanol (ethyl alcohol: C,H,OH)
and *methanol (methyl alcohol; CHpH).
Ethmol is the alcohol found in intoxicating
drhks. Alcohols contain at least one hydroryl
group and have the general formula ROH,
where R is a *hydrocarbon group. They react
with acids to give *esters and water. Primary
alcohols oxidize to form *aldehydes and sec-

ondary alcohols to form *ketones.

alcohol strength The measurement of the
percentage volume of "et}anol (ethyl alcohol)
in alcoholic drinks in order to calculate gov-
ernment duty on them. In the us,t 100' proof
is 50% alcohol by volume. Until January 1980,
the LK used a similar s]rstem for spirits, but
with 57.06%, measured at 15oC, as the standard
(100' proof), pure alcohol being 175" proof.
France and Italy formerly used the Gay-Lussac
scale, which simply states the percentage vol-
ume of alcohol, measured at 15"C The OMIL
(International Organization of Legal Metrol-
ogy) system, now used throughout the EU, is
based on percentage volume of alcohol at 20"C
Thus a bottle of spirits labelled in the EU "35%
vol" is approximtely equiyalent to 51o prmf
in the former UK system or 70' proof in the US
system.

Alcott Louisa May (1832-38) US novelist.
Her first book Flower Fables (7854\, was written
when she was 16 to raise money for her family.
Hosf,ital Sketches (1853) recounted her experi-
ences as a nurse in the Civil War. Lirtle Wonen
(1868-69), her most famous bmk was largely
autobiographical. Other works include An OId.
Fashioned Grl (78701, Little Men (1871), and Jot
Boys (1885).

Aldeburgh 529N135E A small resorr in sE
England in Suffolk. Once an important port, it
is now famous for its annual music festival es-
tablished in 19l{} by B€nirmin *Britten and the
singer Peter Pears (1S110-86), who lived here. It is
the birthplace of the pmt C,€orge .Crabbe, and
Dr Elizabeth Garrett Ande$on (1836-1914 was
elected the first woman mayor in England here
in 1908. Population (1991):253L

aldehydes a chss of organic chemicals that
contain the {HO group. They are prepared by
the oxidation of alcohols and are themselves
oxidized to form carboxylic acids. Common
aldehydes are formaldehyde md acetaldehyde.

alder A tree or shrub of the genus Alnas. The
leaves are roundish and toothed; the flowers
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grow as separate male and female catkins on
the same tree. The fruit is a woody cone con-
taining small winged nuts. The black alder (A
glutinuol, about 20m high" is found in wet
places throughout Europe and Asia and in N
Africa" Its timber is used in general turnery.
Family: Bet ulaceae (birch family).

alderfly An insect, also known as a fish fly,
having two pairs of delicate finely veined
wings aad long antennae. Up to 50 mm long (in-
cluding the wings), alderflies live near fresh
water, feeding on smaller insects and laying
their eggs on reeds. The larvae, which are also
carnivorous, live in the water and cra\ il out to
pupate in burrows in the soil. Family, Sialidaei
otder'. N europter a (lacewings, etc.).

alderman (from AngloSaxot ealdormon, a
local official) In the UK, senior members of the
major local authorities, normally elected by
the directly elected members, until the Locl
Government Act(1r972l, abolished the office as

an active rank except in the Gty of London. In
the USA many cities call their lml-govern-
ment officers aldermen but their powers vary
from city to city.

Aldermaston 5123N109w A village in S

England in West Berkshire unitary authority,
Berkshire. It is ustriated with protest marches
(11)58-63) organized by the Campaign for Nu-
dear Disarmament md is the site of the
Atomic Weapons Research Establishment. Pop-
ulation oatest est): 2157.

Aldemey (French name: Aurigny) 44ilN
2 12W The third largest of the Channel Islands,
separated from lrance by the dangerous Race

of Alderney channel. Its economy is based on
dairy farming and tourisrn A-rea: Ssqkm
(3 sq mi). Population (2001): 2294. Chief town: St
Anne.

Aldershot 51 15N 0 47vv A town in S England,
in Hampshire. It is the chief garrison town and
army training centre in the UK. Population
(1991): s1s36.

Aldrin, Jr, Edwin Eugene (1e3o- )us as-

tronaut, the second man to walk on the moon
Known as "Buzz," he was an air force pilot dur-
ing the Korean War before becoming an astro-
naut in 1963. He was lunar module pilot (under
Neil *Armstrong) in Apollo 11 when it made
the first moon landing in 1969.

aldosterone A steroid hormone tbat acts on
the kidneys to regulate the levels of salts and
water in the My.
aleatoric music Music that incorporates el-

ements of chance. The term (from Latin olea, a

game of dice), was first used in the 1950s to de-
scribe John 

*Cage's experiments in determin-
ing pitch rhythm, structure, and dynamics by
the use of the I Ctring, a classic Ctrinese work on
divination. Boulez Stockhauserl and others
have experimented with this type of music.
Computers have also been used to generate
aleatoric music.

AlePpo (Arabic name: Halab) 3614N3710E A
town in NW Syria- The Crusaders tried in vain
to capture it, and from 1516 to 1919 Aleppo was
part of the Ottornan Empire. After World War
II, it was incorporated into independent Syria-
It is now an industrial centre and the terminus
of a pipeline from lraq: its universiry was
founded in 1960. Population (1994 est): 1 591 400.

AleGch Glacier The largest glacier in Eu-
rope, in Switzerland in the Bernese Oberland
lying SE of the Aletschhorn mountairl Lengu*
26 krn (16 mi).

Aleutian lslands A chair of volcanic
Alaskan islands lying between the B€ring Sea

and the Pacific Oceau divided potitically be
tween Russia and the USA The chief settle-
ments are on Unalaska- Russian exploitation of
supplies after U41 greatly reduced the popula-
tion but fishing and seal, otter, and fox hunt-
ing are now regulated There are strategic US

military stations on the islands and under-
groud nuclear tests have been mde here
(since 1971).

Alexander a (cfin-77241King of the Scots
(77U7-241, who ruled the higblands while his
brother and successor David ruled the low-
Imds. He was noted for his rdorm of the Scot-
tish church and his foundation of the
monastery of Scone (U14). He aided Henry I of
England's campaign against Wales (1114).

Alexander ll (1198-1249) King of the Scots
(1214-49). Hoping to regain the northern coun-
ties of England he supported the unsuccessful
Barons'War (1215-f)against King JofuL In 1221

he married Joan, the sister of Henry III of Eng-
land, and gave up his claims to English terri-
tory in 1237, when the present border between
England and Scotland was fixed.

Alexander (lll) the Great (35,6-323 Bc)

King of Macedon (336-323), who between 334
and his death conquered most of the world
known to antiquity. Alexander, who ms a
pupil of Aristotle, inherited a plan to in\rade
Persia from his father Philip II; having secured
his position in Macedon md Greece, he put t}Iis
plan into actiorl In 333 he defeated the Persian
king Darius III at Issus; in 332 he reduced Tyre

C
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E in his greatest victory. Alexander then pro-
ceeded to conquer EgJryt md Babylon (331).

Moving on to Media and then east into central
Asia, he flnally embarked on the Indian expedi
tion (327-325). He crossed the River Indus and
conquered the Punjab. Forced to turn back by
his reluctant army, he died at Babylon shortly
after the marathon return journey.

Alexander lll (1241-86) King of the Scors
(12,19 86). He married (1251) Margaret, daughter
of Henry III of England Under his leadersNp,
the Scots defeated the Norwegians at the battle
of Largs (1263) and by the Treaty of Perth (1266)
gained the Isle of Mm md the Hebrides from
Norway.

Alexander Vl (Rodrigo Borgia; c.1431-1503)
Pope (1492-1503), notorious for his immorality,
nepotism, md extravagance. Father of four il-
legitimate children, he used papal wealth to
further the career of his son, Cesare Borgia,
who pursued Alexander's te[itorial ambitions
in Italy. He was a generous patron of the arts.

Alexander of Tunis, Harold, 1st Earl
(1891-1969) Bdtish field marshal. In Wor]d War
II he commanded the evacuation from
Dunkirk md was the last man to leave France.
He became commander in chief in the Middle
East (1912) and then, as Eisenhower's deputy, di-
rected the offensive that defeated theGermans
in N Africa (1913). He ended the war as Allied
supreme commander in the Mediterranean
and was subsequently governor general of
Canada (1915-52) and Conservative minister of
defence (1952-54).

Alexandra (7s44-19251 A Danish princess
who married (1853) Edmrd VII of the United
Kingdom, when he was the Prince of Wales. In
1902 she founded Queen Alexandra's Imperial
(now Royal) Army Nursing Corps and in 1912

she instituted the Alexandra Rose Day in aid of
hospitals.

Alexandra (u72-1918)The wife from 1894 of
*Nicholas II of Russia A Germm princess and
granddaughter of Queen Victoria, Alexandra
fell under the evil influence of *Rasputin. His
disastrous doDination of her government
while Nicholas was supreme commander of
the Russian forces in World War I precipitated
the Russian Revolution and the execution of
Alemndra and her family by the Bolsheviks.

Alexandria (Arabic name: al-Iskandariyah)
3113N2255E The chid seaport and second
largest city in Egypt, betweel Iake Marmtis
and the Mediterranean Sea. It handles most of
Egypt's trade and the chief export is cotton; in-

dustries include oil refining and cotton gin-
ning. Hisrtr)a fomded in 332 BC by Alexander
the Great it remained the Egyptim cpital for
over a thousand years. It was a Greek and Jew-
ish cultural centre with a famous library
founded by Ptolemy I Soter in the 3rd century
Bc, which was largely destroyed by flre in 97
Bc. In 30 Bc A.lexandria fell to the Romans, be-
coming their most important regional capital.
It declined following the discovery of the Cape
of Good Hope passage and the removal of the
capital to Cairo. It was bombarded by the
British in 1882, Pompey's Pillar being one of the
few ancient monuments to escape destruction.
Two obelisks (see cLEopATRA's NEEDLEs),
were removed and one is now in London, the
other in New York. Population (1996): 3 328 196.

alexandrine A verse metre consisting of a
line of 12 syllables usually with major stresses
on the sixth and final syllables. The name is de-
rived from l2threntury French poems about
Alexander the Great. It was the dominant verse
form in 17th-century French poetry, when it
was used by *Racine md *Corneille.

alfalfa A perennial flowering plant, Medicago
sativa, also called lucerne. Growing to a height
of 1rl it resembles clover, having clusters of
small purple flowers. Native to Europe, it is
widely grown as forage for cattle and because
of its ability to fix nitrogen. FamlTy. Legumi-
nosae-

Alfred the Great (84H9) King of Wessex
(871-99). He prevented the Danish conquest of
England defeating them at Edington (878)

after a campaign of guerrilla warfare. The leg-
end of the king, travelling incogadto, being
reprimanded for burning the peasant house-
wife's cakes, possibly refers to this unsettled
period of his life. After his victory he allowed
the Danes to keep thefu conquests in Mercia
and East Anglia provided that GuthrurL their
king, converted to Christianity. Alfred built a
navy to defend the south coast ageinst further
Danish invasions (885-86; 892-!X) and pro
tected Wessex with a ehain of fortifications. He
took London (886), thus gaining control of all
England save the Danish areas.

algae A vst group of simple organisms
(about 25 000 species) traditionally regrded as
plants but now usually placed in the kingdom
Protoctista. Algae contain the green pigment
chlorophyll (and can therdore carry out pho-
tosynthesis) but have no true stems, roots, or
leaves (see rHArLopHyTA). They range from
singlecelled organisms to the giant seaweeds.
Most algae are aquatic, although some live in
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damp places on land-on rocks, trees, or in soils.
A few are lnrasitic or associate with other or-
gmisms (see LrcHENs). Reproduction is ex-
tremely variable and may involve asexual
means, such as cell division, fragmentatioL or
spore production, md/or senal means by ga-
mete production. The more advanced algae
often alternate between sexual and asexual
phases. Algae provide a valuable food source
for aquatic herbivorous animals and many are
used as fertilizers and in industry. They in-
clude the green yellow-greerl browrq and *red

algae; blue-green algae are now classified as

bacteria.

Algarve A region in S Portugal, bordering on
Spain and the Atlantic Ocearl mostly corre-
sponding to the modern administrative dis-
trict of Faro. It became a Moorish kingdom in
11,10 and was the last stronghold of the Mmrs
in Portugal, being reconquered in 1249.

Sparsely populated inland, its fertile coastal
belt is densely populated and produces maize,
figs, almonds, and olives; tourism and fishing
are important.

algebra The branch of mathematics that
uses symbols to represent un-known quantities.
The flrst treatise on the subject was written by
Diophantus of Alexandria in the 3rd century
AD and the name derives from the Arabic al-
jabr, a tefin used by the mathematician *al-

Khwarizmi to denote the addition of equal
quartities to both sides of an equation and
later adopted as the name for the whole sub-
ject. Algebra was used in ancient Babylon,
Egypt, and India md brought to Europ€ by the
Arabs. In classical algebra symbols, such as x
and y, represent ordinary numbers, tlte magni-
tude of which are determined by the solution
of equations. Modern, or abstract, algebra is
concerned with any system of quantities that
obey a lnrticular set of general rules and rela-
tionships.

Algeciras 3608N 5 27w A porr in s Spain, in
Andalusia on the Bay of Gibraltar. Founded in
713 AD, it was destroyed by Alfonso XI of
Castile (1311-50; reigned 1312-50) in tl44 The
present town was rebuilt in 176O. In 1906 it was
the site of the Algeciras Conference, a meeting
of European powers to solve their dispute over
Morocco. Its exports include oranges and cork.
Population (1998 est): 101 972.

Algeria, Democratic and Popular Re-
public of A country in N Africa, on the
Mediterranean Sea- It consists chiefly of the N
Sahara Desert, with the Atlas Mountains in the
N md small fertile arffi n€r the coast. The in-

habitants, who live almost entirely in the N, are
mainJy Arabs and Berbers. Economy: mafuiJy
agricultural although industrialiation has
proceeded rapidly since independence,
financed by the discovery of oil (the main ex-
port) in the desert areas, and natural gas, which
since 1996 has been piped directly to Spatl His-
lory a former province of the Roman Empire,
Algeria was subjugated in the 7th century by
the Arabs, who introduced Islam. Overrun by
Turks in the 16th century, it became a pirate
state in the 18th century Under the domination
of deys, independent rulers who preyed on
Mediterrmem shipping. Algeria was mexed
by the French in the 19th century and in 1881

the N section became part of Metropolitan
France. A war of independence, waged by the
*Front de Lib6ration nationale (FtN), lasted
from 19an to 1962 when indepmdence was

$anted by de Gaulle, following referendms
held in both Algeria and France. A republic was
set up under Ahmed Ben Bella but \ivas oyer-
thrown in 1965 by a Council of Revolution. Col
Houari Boum&lienne (1925-78) became presi-
dent; following Boum6dienne's deatb C-ol Ben-
jedid Chadli became the new president. A
multiparty system was introduced in 1989, but
when IsLamic fundamentalists were poised to
win.a general election in 19p.2 the elections
were cancelled and a transitional government
was installed. Some 100m0 pmple died in the
ensuing guerilla wr, including the head of
state, Mohammed Boudiaf, who was assassi-

nated in 1992. In 1996 a new constitution, de-
signed to exclude religious parties from
politics, was endorsed in a referendum. Elec-
tions in 1997 resulted in victory for the govern-
ment. The country's first free presidential
elections, held in 1999, were marred by fraud. A
peace plan unveiled by the new president, Ab-
delaziz Bouteflika" was backed in a referendum
md by January 2000 the main insurgent group
had agreed to disband However, violence by
more extreme lsLamic groups has continued, as

has agitation by Berber separatists. Bouteflika
was re-elected by a landslide in 2004. Official
languages: Arabic and Berber languages. Cur-
rency: dinar of 100 centimes. Ateai 2387745
sq km (919595 sqmi). Population (2007 est):

33 333 216. Capital: Algiers.

Algierc (Arabic name: al-Jaza'ir; French name:
Alger) 36,15N305E The opital of Algeria, a
port on the Mediterrmem. Sea. Exports in-
clude wine, citrus fruits, and iron ore. The Uni
versity of Algiers was founded in 1879 and the
University of Science and Technology in 1974.

Historlc founded by the Phmnicims, it ws re-
established by the Arabs in the 10tI century.

il
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E Overrun by Turks in the 16th century it be-
came a base for Barbary pirates until taken by
the French in 1830. During World War II it was
the headqurters of the Allied forces in N
Africa and for a time, the seat of the French
goverment in exile. Population (1998):

1 s19 s70.

Algonquian a group of North American In-
dim lmguges, including *Cree, *Cheyenne,

Blackfoot, and others, spoken by tribes living
to the S and E of Hudson Bay and in the eastern
woodland zone. The Algonquian tribes lived by
hunting and fishing and roamed widely in
small family groups and bands.

Alhambra a castle on a hilly terrace outside
*Granada (Spain), built between 1238 and 1358.

It was the lasr stronghold of the Muslim kings
of Granada- C,ombining citadel and palace, it is
an outstanding example of Moorish architec-
ture, with magnificent courts ald gardens. The
name derives from Arabic al-homra, the red" an
allusion to the red stucco used on the wlls.
Al: (c. 600-61) A cousin of *Mohammed, who
became his son-in-law by marriage to *Fa-

timal. Born at Mecca, he was the second, or
perhaps the first, person to embrace Islam. He
became the fourth -caliph in 656, but faced
much opposition and was murdered in 661 at
Kufa, lraq. His tomb is venerated at Najaf Ac-
cording to *Shiite Muslims, Ali was the only le-
gitimate successor of Mohammed and only his
descendants can be imams.

Ali, Muhammad (Cassius Marcellus Cla)4
1942- ) US boxer. A gold medallist in the 1960

Olympic Games, he became professional world
heaqrueight champion (1964). On becoming a
Black Muslim he changed his name and was
soon afterwards stripped of his title for three
years b<ause of his refusal to join the US
army. Defeated (1!171) by Joe Frazier, he again
became champion in 194 by defeating George
Foreman In 1978 he lost the title briefly to
Lon Spinks; his def€t of Spinks later that
year made him the only boxer to become world
champion three times. He now suffers from
Parkinson's disease, possibly as a result of
blows to the head.

Alicante 38 21N 0 29w A port in sE Spaur" io
ValeDcia on the Mediterranean Sea- Exports in-
clude wine, olive oil, and fruits. Industdes in-
clude oil refining, textiles, chemicals, soap,
tobacco, and tourisfiL Population (1998 est):
272432.

Aligarh 2T4zNZgzsE A ciry in N India, in
Uttar Pradesh An agricultural trading centre,

it is the site of the notable Aligarh Muslim Uni-
versity (founded u a college in 1875). Popula-
tion (1991): 479978.

alimentary canal see DrcEsrroN.

aliphatic compounds Organic chemical
compounds tlnt are not aromatic. They in-
clude the *alkanes, *alkenes, and *allgmes as

well as some cyclic compounds (rycloalkanes).

alkali See ecrps AND BAsEs.

alkali metals The elements forming group
I of the *periodic table: litlium, sodiuD" potils-
sium, rubidiurn, caesium, and franciurn AII are
highly reactive soft, silvery-white *metals

with low densities, melting points, and boiling
points. In chemical reactions they tend to form
positive ions and have a valence of 1 The oxides
and hydroxides are alkalis.

alkaline-earth metals The elements
forming group II of the *periodic table: beryl-
lium, magnesium, calcium, strontium, bariurn,
and radium. They are similar to the *alkali

metals in appearance and chemistry, but are
harder, have higher melting and boiling points,
and are somewhat less reactive. They have a va-
lence of 2. The alkaline earttrs are the oxides of
these metals.

alkaloids A group of nitrogen<ontaining
basic compounds produced by plants and hav-
ing diverse effects on the body. Many alkaloids
are used as medicinal drugs, including quinine,
reserpine, morphine, scopolamine, and at-
ropine. Others, such as strychnine and coniine
(from hemlock) are poisons. Caffeine, nicotine,
and LSD are also alkaloids.

alkanes (or paraffins) A series of hydrocar-
bons containing only single bonds between the
carbon atoms. They have the general formula
C,Hr,*r. The first four members of the series
methane (CHn), ethane (C,HJ, propane (C3HJ,

and butane (CnH,o) are gases; higher members
are liquids or w:xes. They are obtained from
natural gas or oil and they and their substitu-
tion products have many uses.

alkanet A herbaceous plant of the genus An-
chuso, native to Eurasia but widely grown for
ornament (A ozurea is a common garden plant).
It may reach a height of 5O-120m, with du-
ters of small blue or white flowers and narrow
or oval leaves. Farntly, Boragiflaceae. A similar
and related pl€.nt, Pentaglottis seflWyirens, is
also called alkanet.

alkenes (or olefins) Hydrocarbons that con-
tain at least one carbon-carbon double bond in
their molecules. The simplest types, with one
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double bond" have the general formula C,H,,;
*ethene is the first member of this series. The
alkenes are more reactive than the *alkmes,

undergoing addition and polymerization reac-
tions. They are obtained by cracking petro
leum and their main use is as starting
materials in industrial chemistry.

al-Khwarizmi, Muhammed ibn Musa
(c.780-c.850 AD) Arabic mathematicia[, who
introduced the Hindu decimal system and the
use of zero into Arabic mathematics. He also
extended the work of Diophantus on algebraic
equations in a book the title of which included
the word al-jabr ("transposition"), from which
the modern word "algebra" is derived.

alkynes (or acetylenes) Hydrocarbons that
contain at least one carbonrarbon triple bond
in their molecules. The simplest types, with
one triple bond, have the general formula
C"Hr, r; ethyne (or acetylene, C,H,) is the first
member of this series. The alkynes, like the
*alkenes, mdergo addition and polymeriza-
tion reactions. They are extremely reactive,
tending to explode under pressure, and are
difficult to use in large quantities.

Allah leraUic, probably from cl-ilah: the god)
The Islamic name of C,od. Allah was wor-
shipped in pre-Islamic Arabia as early as the
3rd century BC. In Mecca he was given special
rank as'the go4" but lesser tribal gods con-
tinued to be worshipped alongside him until
*Mohammed proclaimed Allah as the one om-
nipotent and omniscient fu, the sme fu as

worshipped by Jews and Christians. He is eter-
nal, the creator of the universe, the judge of
merL merciful and compassionate. His word is
embodied in the *Koran.

Allahabad 2ss7N81soE A city in N India, in
Uttar Pradesh at the confluence of t}le Rivers
Gmges md Juma. It is principally an adminis-
trative and educational centre; its university
was established in 1887. There is an annual reli-
gious festival and a much larger one every 12
years. Population (19s1\: 8o5 447.

Allegheny Mountains A mountain range
in the USA extending from North Carolina to
Pennsylvania. Part of the Appalachian Moun-
tains, it consists of well-rounded uplands rising
to 12180 m (21860 ft) at Spruce Knob.

allegory A verse or prose narrative in which
characters and events in the plot hold a deeper,
usually moral meming. It is similar to but
usually longer than the fable and the parable.
Emples of allegory include the French
Romon delarose (73th century), Bunyan'sThe Pil-

grim's Progress (7678), and Orwell's Animol Farm
(1e4s).

AIlegri, Gregorio (15s2-1552) Italian com-
poser of church music. He wrote two volumes
of concertinas, fil/o volumes of motets, and a
Miserere for nine voices.

allele Any one of the various alternative
forms of a *gene that m mrur at the sme
site on a *chromosome. In Drosophila fruit flies,
for example, several alternative eye colours are
possible depending on wNch of the various al-
leles of the gene for eye colour is present in the
individual

Allen, Ethan (1739_89) Americm soldier,
who pursued the independence from New
York and New Hampshire of the Green Moun-
tain region (now Vermont). Betwe€n 7770 a,Id
175 he commmded the Gren Mountain Boys,
who helped to capture Fort Ticonderoga (175),
the first American victory in the Arnerican
Revolution. He was imprisoned by the British
17775-78| and died shortly before Vermont
achieved statehood in 1789.

Allen, Woody (Allen Stewart Konigsberg;
1935- ) US film actor and director. His films
include Play It Agaifl, Sam \19121, Annie Hall
llynl, Manhattafl (1979\, Hannah ond Her Sisters
(19ffi1, Crimes and. Misdemeanottrs (19901, Decon-

strwting Horry ('197\, aIId Hollyvmd Ending
120021.

Allenby, Edmund Henry Hynman, 1st
Viscount ($61-1936) British fleld marshal.
After experience in the Boer War, he com-
manded the Third Army in France in world
War I. In 1917, appointed commander in chief
of the Eg)?tian Expeditionary Force against
the Turks in Palestine, he Gptured (9 Dec)

Jerusalem and then went on to devastate the
Turks at Megiddo (1918). He ended his clreer as
high commissioner in Egypt (1919-25).

Allende (Gossens), Salvador (rg0s-73)
Chilean statesman; president of CNI e (Lg7 0-73l,,
the first Marxist to come to power tlrough
free elections. A founder of the Chilean Social-
ist Party, Allende governed a coalition of left-
wing parties. His nationalization policies
created much opposition and he was over-
thrown and killed in a Us-backed military
couP.

allergy An abnormal reaction by the body
that is provoked by certain substances, includ-
ing polleq housedust mites, certain foods and
drugs, moulds, etc. Normally all foreign sub-
stances (antigens) entering the body are de-
stroyed by "antibodies. Allergic people,
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TB however, become hypersensitive to certain
antigens (called allergens), so that when they
are encountered they stimulate not only the
normal mtibody reaction but also the speciflc
symptoms of the allergy. Allergic conditions
ilclude *hay fever, some forms of *asthma

and dermatitis, and *urticaria. Treatment in-
cludes the use of *mtihistamines, cortico
steroids, and desensitization.

Allied Powerc The nations united in oppo-
sition to the Central Powers in World War I
md to the Axis Powers in World War II. In
World War I the Allies were initially the UK,
France, and Russia" bound by the Treaty of Lon-
don (1914), and later induded Italy, Japan, and
Portugal; the USA was an associated power
from 19U. In World War II the chief A-tlies
were the UK, France (1939-4,194-45), the So-

viet Union (from June 1911), the USA (from De-
cember 1911), and Ctrina-

all:gator A large broad-snouted reptile be-
longing to the genus Alligator (2 species). Each
side of the ja\ / contains 17-22 teeth, which are
all covered when the mouth is closed. The
American alligatot (,4- mississippiensis) is mainly
black and lives in rivers of the SE USA, reach-
ing a length of 5-6 mi the rare Chinese alliga-
tor (A sinensis) of the Yangtze River is smaller.
They dig burrows in which they hibernate dur-
ing cold weather. Order. Crocodilia (see cRoco-
DrrE).

Allium A genus of herbaceous plants (about
450 species), including the *oniorL *shallot,
*garlic, *leek, *chive, etc. They have bulbs,
those of several species being widely used in
temperate regions for food and flavouring, and
in many the flowers are replaced by small
bulbs (bulbil$, by means of which the plants
can be propagated . Farill1r. Liliaceae (or Alliaceae
according to some authorities).

Allosaurus A large bipedal dinosaur of the
Jurassic and Cretaceous lreriods (200-65 million
years ago). Up to 11m long, it had large hind
limbs, a welldeveloped tail, small forelegs, and
thick protective knobs of bone over the eyes.

Although fairly slow, it hunted prey, possibly
in groups, and was equipped with sharp claws
and pointed teettl Order Saurischia.

alloy A blend of a metal with other metals or
nonmetals. The first alloy was probably
*bronze, which was first used in Europe in
about 2000 Bc. "Steel and *brass are the most
widely used alloys. Alloys of aluminium are
also commorl espcially in the aircraft indus-
try. Alloys my be intermetallic compounds,
solid solutions, heterogenous mixtures, or any

combination of these forms. In general, inter-
metallic compounds tend to be hard and brit-
tle: iron carbide, which strengthens iron to
form steel is m exmp.[e. Solid solutions, on the
other hand, are usually soft and ductile: car-
tridgerase brass is a typical example. Most al-
loys melt over a range of temperatures unlike
a pure metal, which has a specific melting
point. Eutectic alloys consist of solid solutions
having the lowest melting point of all the pos-
sible mixtures of the components. They are
used in fuses and other safety mechanisms.

All Saints' Day A Christian feast commem-
omting all saints, whether known or unknown.
In the Eastern Churches it has always been ob
served on the first Sunday after Pentecost. In
the West its date varied until flxed as 1 Nov by
Gregory III. See olso HALLowE'EN.

All Souls' Day A Christian feast in the west-
ern Church commemorating all Christians
who have died (the "faithful departed"). It is ob-
served on 2 Nov. Requiem masses, containing
the Dies lrae, are celebrated

allspice (or pimento) A widely used aro-
matic spice, so named b<ause it combines the
flavours of several different spices. It is derived
from the powdered dried unripe berries of an
evergreen ttee, Pimenta dioca, which is native
to Cf,ntral America and the West Indies. Fam-
ily: Myrtaceae.

Alma Ata 43pN7655E (mme until 1921:
Verny) The former capital of Kazakhstarl Situ-
ated in the foothills of the Trans-Alay Alatau
(molmtains), it has food and tobacco processing
industries and there is a thriving fllm industry.
The capital transferred to Akmola (later re-
named Astana) in 1997. Population (1995 est):
1 150 500.

almanac A calendar of the months and days
of the year containing astronomical and otler
miscellaneous data- It usually includes infor-
mation about eclipses, phases of the moon, po-
sitions of the planets, times of smst md
sunrise and of high and Iow tides, as well as re-
ligious and secular holidays. Modern almanacs
include official government pubtcations list-
ing national statistics.

AIma-fadema, Sir lawrence [$o-19r2)
Bdtish painter of Dutch birth who lived in
England from 1870. Many of his paintings were
inspired by Egyptian and classical mtiquity.

Almod6var, Pedro (1949- )Spanish film
director, noted for his provocative bLack come-
dies, often on sexual themes. His films include
Womm on the Verge of a Neruous Breakdovn
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(19881, Tie Me U ! Tie Me Dowlt! (79a91 Thc F'lower

oJ My Secret (1995I All Ab0ut My Mothet 17999],,

andTalk to Her 12m.21.

almond A tree, Pruius omygdalus, native to
SW Asia but widely grown in warm regions.
The edible nuts are produced by a variety
called sweet almond: the nuts of the bitter al-
mond yield aromatic almond oil, used as a
flavouring. Almond trees grow to a height of
7 m: they have pink flowers and are sometimes
grown for ornament. Family Rosaceae. See also

PRUNUS.

Aloe A genus of succulent herbacrcus plants
(about 200 species), all native to Africa A stem
is usually absent, the tmthed fleshy leaves
forming a basal rosette, up to.l0cm in diame.
ter. The flowers are red or yellow; the juice of
some species, especidly A. vera, is used as an
emollient. Family Liliraceae.

alpaca A shaggy{oated hoofed mammal,
Lafia Wcos, traditiondly bred in the South
American Andes. Its dark fleece reaches nearly
to the ground and is shorn every two years,

each animal yielding about 3kg of wool. Al-
pacas thrive at high altitudes, keeping to damp
grassy plateaus. Family: Camelidoe (camels).

alphabets Writing systems in which each

rymbol represents a speech sound (see PHo-
NETIcs). Many pictographic writing systems
developed as far as ideography and even *syl-

labaries, but the breakthrough to true alpha-
betic phonetic writing tmk place, it seems,

only on the E shores of the Mediterranean
around 2fi)0 Bc. From this Semitic alphabet a]l
the major alphabeh in use today-Roman,
Greek Cyrillic, Hebrew, Arabic, and Devana-
gari-are ultimately derived. See also INTERNA-
TIONAL PHONETIC ALPHABET.

alpha particle The nucleus of a helium-4
atom, consisting of rwo protons and two neu-
trons. It is extremely stable and is emitted by
some radioactive nuclei in the process known
as alpha decay, which reduces the filass num-
ber of the nucleus by four and its atomic num-
ber by two. An example is the decay of
uranium-z38 into thorium-234

Alphcge, St (954-1012) English martyr. He
became Bishop of Winchester in 984 and was
appointed Archbishop of Canterbury in 1006.

He was captured by the Danes in 1011 alrd mur-
dered because he refused to save himself at the
expense of his tenants. Feast da),: 19 APril.

alp,hom A musical instrument used in
Switzerland for calling cattle. Made of wood it

i:;iSIJSi;fl,[liJ]more'Beingvarveress' cI

atphabets, Ihe letteE of the modem Roman alphabet

have developed from the ancient Phoeniclan syllabary.

Ihis rdpt in its AIamaic fom was also the ultimate

source of the Arabic alphabet and probably of $e Brahmi

alphabet, from which tre many scrips ol nodem lndia

are deilved. Ihe Cyrillic alphabet was derivrd directly
from tre Greek, wtrereas the Roman came ttough
EtrusGn and latin.

AIps me highest mountain range in Europe.
It extends some 800km (497mi) in an arc
rougNy E-W through France, Switzerland
Italy, and Austria, md rises to 48$/ m (15 77f ft)
at Mont Blanc near the W end- Several major
rivers rise here, including the Rh6ne, Rhine,
Drava. and Po. The snowline varies between
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k 2400m and 3000m (7874ft ard 9843ft) and
mmy of the lower slopes are used as pasture in
summer, while in winter the Alyx ar€ Europe's
major skiing area. There are several road and
rail routes across the chain, including a num-
ber of tunnels. See also MARITIME ALps.

al-Qaida (Arabic: the base) The internationat
terrorist network created by Osama *Bin

Laden that carried out the attacks on America
on *September 11 2001. Its seeds were som
during Bin Laden's guerrilla campaign against
the Soviets in Afghmistan (197}89), but the or-
ganization took defilitive shape when he
moved to Sudan (1991), where he trained terror-
ists for a holy war against the USA Bomb at-
tacks on US seruicemen in Yemen (1992),

Somalia (1993), and Saudi Arabia (1995) followed
and in 1998 alQaida blew up the US embassies
in Kenya md Tamia, killing around 200.

From 19 alQaida had its command centre in
S Afghanistan, vr'here it forged links with the
*Taleban. Following September 11, alQaida's
headquarters and tmining camps became the
prime targets in the Us-led *war on terrorism.
Nevertheless, alQaida cells have remained ac-
tive in many countries md have been held re-
sponsible for a series of bombings, notably
those in Bali (2002) and Madrid (2004), in each of
which some 200 people were killed. It has also
taken a leadirg role in the insurgenry in Iraq
following the *Iraq war.

Alsace (German name: Elsass) A planning re-
gion and former province in NE France, sepa-
rated from Germany by the River Rhine. It is a
fertile agrimltural area md has important
potassium deposits. History: it was often a
scene of conflict between France and Germany.
Under Roman occupation from ttle 1st century
AD, it became a Frankish duchy in the sth cen-
tury and was part of the Holy Roman Empire
from the 10th to the 17th centuries. The French
gained control of Alsace in 1648, after the
Thirty Years'War, but it was lost to Germany
in 1871, after the Franco-Prussian War, and
linked with *Lorraine to form the German im-
perial territoryof Alsacelorraine. This existed
mtil it reverted to France in 1919. It came mder
German control again in World War II and was
restored to France in 1915. Area: 8310sqkm
(3208 sq mi). Population (1999): 1 734 145.

Alsatian dog see cERMAN sHErHERD Doc.

Altai Mountains A mountain system in
Asia, extending from Siberia, Russia into China
md Mongolia. It rises to t1506 m (14783 ft) at
Belukha in Russia.

Altamira Upper *Palaeolithic cave site in i.l

Spain, recognized in 18i'/9, noted for the 150

magnificent paintings of animals on the mve's
ceiling. Bison, painted in red ochre witl black
mmgarese manes, tails, and hooves, are the
chief species depicted. See also MAGDALENIAN.

Altdorfer, Albrecht (c 1,180-1538) German
artist. His masterpi(es, few of which survive,
show his love of forested mountains and in-
cltdeThe Bottle of Issus md St George (both Alte
Pinakothek, Munich). He became the city archi-
tect of Regensburg.

alternating current (ac) Electrical current
that periodically reverses its dfuection. It is the
form of current produced when a coil of wire
rotates in a magnetic field and, as this is the
my in which current is produced in *power

stations by *electric generators, it is the form
of current most widely used, especially because
its voltage Gn be easily increased or decreased
by a transformer. The electromotive force
(emf), -8, produced by a generator is equal to
E'sin ot, where E'is the maximum emf, ro is
the mgular velocity of rotatiorL and t is the
time. Thus the current has the form of a sine
wave, with a frequency o/2n. In the UK the fre-
quency used is 50 hertz (60 hertz in the USA).
The voltage at which it is transmitted is several
hundred kilovolts, which is transformed down
to 240 volts for domestic use. See also rlsc-
TRICITY SUPPLY.

voltage = 340 sin (2rx 50) t maximum voltage

-340

240

r@t mean
square voltage

time (t)/Kond

average power

= 240 volts x root
power = 340 /o sinz (2n x 50) mean square

curent

time (t)/s(ond

ahernating current. The voltage and power

waveforms in a 240-volt, so-herE domestic mains

supply. The current (r= [ sin (2r x 50)0 has a similar
wavelorm to the voltage.

alternation of generations A phenom-
enon occurring in the *life cycles of many
plants and some mimals (partirularly midar-
ians) in which there is an alternation betu/een
two distinct forms (generations), wNch differ
from each other in structure, reproductiorl
and also often in habit. In plmts the genera-

/\ t
0.01 0.
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tion reproducing sexually is the gametophyte
and the asexual generation is the sporophyte.
Either phase may be predominant in a particu-
lar species; for example, the gametophyte is
dominant in mosses and the sporophyte in
flowering plants. In cnidarians sedentary asex-
ua1 polyps alternate with freeJiving sexual
forms called medusae.

alternative energy The use of renewable
energy sources from the environment. Most
countries now rely heavily on *fossil fuels (oil,
coal, and natural gas) and nudear power for
their energy needs. To ombat the *green-

house effect resulting from the use of fossil
fuels and the environmental hazards of nu-
clear-waste disposal, the UK government in
2002, in accordance with the *Kyoto agree-
ment, imposed a renewables obligation on all
energy suppliers, who must take 3% of their
energy from renewable sources. This rises to
10% in 2010. In 2005 in the UK some 4.2 million
tonnes of oil equivalent was provided by re-
newable sources (chiefly *biomass energy and
*hydroelectric power), up from 2.3 million
tonnes in the late 1990s. To meet the Kyoto
obligations, the largest investment is going
into wind power, with the development of
wind farms. Wave power, tidal power, and ge
othermal energy are also being developed.

altemativc medicine (or complemen-
tary medicine) Treatment of physical md
mental illness by alternative methods to those
of orthodox medicine. It includes such special-
ties as *osteopathy, *homeopathy, *acupunc-

ture, and *hypnosis, which are recognized and
practised by some qualifled doctors. Other
branches include *chiropractic, *aromather-

apy, naturopathy, herbalism, dietary treat-
ments, the laying on of hands, and self-healing
(e.g. by yoga, biofeedback, etc). See also HoLIs-
TIC MEDICINE.

Althing The parliament of Iceland, the oldest
in the world, founded in about 930 AD. Since in-
dependence in 1944 it has been the country's
sovereign legislature. It has 60 members in two
houses of equal power.

Althorp House A country house in
Northamptonshire, the childhood home md
burial place of *Diana, Princess of Wales. It has
been the seat of the Spencer fmily since 1508.
A museum dedicated to the life of Diana
opened in 1998.

altimeterA device for measuring altitude in
one of two ways. A prssure alrimeter consists
of al aneroid *barometer calibrated in metres
(or feet) above sea level. A radio altimeter con-

sists of a device that me;rsures the time taken
for a radio or radar signal to reach the ground
md return

altitude The angular distance of an astrc
nomical body above or below an observer's
horizon It reaches a maximum of 90" when
the body is directly overhead. It is used with
the angular distance azimuti, measured east-
wards along the horimn from the direction of
N, to specify the position of an astronomical
body on the *celestial sphere.

Altman, Robert (1922-zm6l US film direc-
tor, screenwiter, and producer. His films,
mainly black comedies and satires, include

('1970),, Nashville (1975), Slnrt Cuts
(1941, Gosford Park (zC[.Z), allld. A Proirie Home
Companion(2OMl.

alto A high adult male singing voice produced
by falsetto. Range: that of the *countertenor

and *contralto.

altocumulus cloud 1ec1 a meaium type of
*cloud appearing as globular masses in bands
across the s\r.

altostratus cloud (As) A medium qpe of
*cloud appearing as a greyish sheet, sometimes
thin enough for the sun to be seen through it.
It usually heralds rairl
aluminium (Af) A [ght silvery-white metal
first irclated by Friedrich Wrih-ler in 1827. It is
the most abundant metal in the earth's crust
and the main source is *bauite, m impure hy-
drated oxide. The metal is extracted by elec-
trolysis of the oxide dissolved in a flux of low
melting point with the mineral cryolite. lts
most important uses depend on its lightness
(relative density 2.70), ductility, and good elec-
tdcal conductivity. It is used in electrical
power cables, kitchen utensils, and many in-
dustrial applications. Pure aluminium is soft,
but its alloys with coppr, magnesium, md
other elements have considerable strength.
This combined with tfieir Iow densities makes
such alloys importmt in aircraft constructiorl
The hydroxide (AI(OH)3) is used in glass manu-
facture and as u antacid in medicine. At no 13;
at wt 26.9815; mp 660.4'C; bp 2520"C.

Alyssum A genus of low-growing herba-
ceous plmts (about 150 species), mostly native
to S Europe but \^ddely grown in gardens.
Alyssums have small flowers grouped in termi-
nal clusters. Varieties of sweet alyssm(A- frar-
itimum) have white or pink flowers and are
grown as annuals. Perennial alyssums include
A. saxatile, which has yellow flowers. Family
Crrciferae.

w



Aldreime/s disease 34

D Alzheimer's disease A degenerative dis-
ese that affects nerve cells of the bmin. It
causes speech disturbances, progressive loss of
memory and ot}er mental faculties, md
changes in behaviour and personality; though
it may mcur in middle age it is more common
in elderly p€ople. Its cause is uncertai[ but
some forms of-Alzheimer's disease are inher-
ited. Named after the German neurologist
Alois Alzheimer (18e1-1915).

amalgam An atloy of mercury with various
other metals, including silver, gold, and palla-
dium. Arnalgams of mercury with silver and
tin are used in dentistry to fill tmth evities.

Amaranthus A genus of herbaceous plants
(50-60 species) native to tropical and subtropi-
cal regions but now widely distributed (as pig-
weed). The small petalless flowers grow in long
drooping spikes. Several species are grown for
ornament, including A- catAatus (Iove.lies-
bleeding), 60-100 cm tall with dark-red flowers,
A- tricolor (Joseph's coat), with purple flowers
and red, yellow, and green leaves. Famrly. Ama-
ranthaceae.

amaryllis A perennial h€rbaceous plant,
Amar yllis bellodonna, also called belladorma lily,
mtive to South Africa but widely cultivated
for ornament. Growing from bulbs, it has
stmpshaped leaves and a 45 cm long stem bear-
ing 5-12 funnel-shaped sweet-scented flowers,
usually rosepink Famlly. Amoryllidacerc.

Amati A family of violin makers in Cremona,
Italy. Andrea Amati (c. 1520-c. 1578) developed
the design that became the standard modern
violin. His sons Artotrio Amati (?1550-1638) and
Girolamo Anati (1551-1635) worked as a team.
Girolamo's son Nicold Amati (1596-1584) was
the family's greatest cmftsman and taught An-
drea *Gurneri (d.1598) and *Stradivari.

Amazon, River (Portuguese name: Rio
Amaz6nas) The largest river system and the
second longest river in the world. Rising as the
Rio Marai6n in the Andes, in Peru, it flows gen-
erally W-E to enter the Atlantic Ocean in NE
Brazil. Its drainage basin extends over much of
Bruil" and lnrts of Venezuela, C.olombia,
Ecuador, Peru and Bolivia. It is covered by a
mmtle of tropical rain forest (selva) md is nav-
igable to oceangoing vessels as far as Iquitos,
3700km (2300mi) upstrearn Destruction of
the rain forest in recent yars has caused con-
cem on aological grounds. Length 544okm
(4000mi). Drainage basin area: about
5 827 500 sq km (2 2s0 000 sq mi).

Amazons (Greek: breastless ones) A mythical

nation of female warriors who were believed
by the mcient Greeks to live in Pontus, near
the Black Sea Train€d for war and hunting, the
Amazom got their name from their habit of
removing the right breast to facilitate the
drawing of bows. They intervened in the *Tro-
jan War against the Greeks, but Achilles killed
thefu queen, Penthesilea- They also iilradd At-
tica but were defeated by *Theseus, who took
their queen Hippolyte captive

amber A translucmt or opaque yellow fossil
resin exuded by coniferous tre€s; insects and
leaves are often preservd in the mineral, hav-
ing been trapped on the sticky surface prior to
hardening. It is found predominantly in Ter-
tiary deposits around the S Baltic coast. It is
used for beads, ornaments, and amber varnistr-

ambergris A waxy sub,sta[ce found in the
intestines of spem whales. Mainly cholesterol,
with fatty oils and steroids. it has a musky
scent ald is used in making perfumes.

Ambrose, St (c.33H7 AD) ltalian bishop of
Milan and Doctor of the Churdl Born at Trier,
he was appointed a provincial governor in 370

with his headquarters at Milar He m made
Bishop of Milan in 374 He championed ortha
doxy and the rights of the church against the
civil power.

ambrosia The food of the gods in Greek
mythology. Bestowing eternal life on those
vvho ate it, ambrosia was (according to Homer
and ottrers) taken with the drink nectar; it v/as
also described as a perfume.

Amenhotep lll King of EgWt (c.14fi-\3D
Bc) of the 18tI dynasty. He controlled Palestine
and Syria through vassal kings and maintained
gmd relations with Babylon. Many of the mon-
umental buildings at Karnak and Luxor were
erected by him. He was the father of Akhen-
aton.

Ameracan eagle see BALD EAGLE.

American football see FoorBALL.

American lndians A diverse group of peo
ples of Norttr, Central, and South America and
the Caribbean Islands. In I]my respects ttrey
resemble the Mongoloid peoples of Asia, which
has led to their dassification as a subtype of
the *Mongoloid race. However, their physical
diversity. and the possession of certain fea-
tures not cofiunon among Mongoloids, sug-
gests other origins. Their ancestors probably
migrated to the Americas from Asia via Alaska
between 10 000 and 20 000 years ago. They have
coarse dark straight hair, yellowish-brom
skins, and sparse body hair. They speak a wari-
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ety of languages and culturally range from
primitive hunters and gatherers to the cre-
ators of the *Aztec, *l\,laya, and "Inca civiliza-
tions. &e also NoRTH AMERICAN INDIANS.

American Revolution (or American War
of lndependencc; 1775-83) The conflict in
which the 13 colonies of North America gained
independence from Britain. American resent-
ment at Britain's authoritative rule focused in
the mid-18th century on taxatiorl Protests
against such legislation as the *Stamp Act
(1765)and Townshend Acts (1767)culminated in
the *Boston Tea Party $n3\, to which Britain
responded with the punitive Intolerable Acts
(124). The first Continental Congress ms sum-
moned at Philadelphia and, after attempts by
both sides at negotiation had failed, the first
shots of the war were fired at Lexington md
Concord (April 125). In the autumn the Ameri-
cans invaded Canada taking Montreal and be-
sieging Quebec until forced to withdraw to
Ticonderoga in Spring, 1i76. On 4 July the sec-
ond Continental Congress issued the *Declara-

tion of Independence. Gen William Howe
landed on Long'Island in August and defeated
the newly appointed American commander in
chief, C,eorge *Washington, near White Plains.
At the begiming of January 7777, however,
Washington dealt a counterblow at Princeton
before settling in winter quarters. Britain's
strategy in 7m was based on a plan for Gen

John Burgoyne to march S from Canada and

irin Howe at the Hudson River. Burgoyne u-
rived at the Hudson (Aug) but Howe had left
NewYork bysea,lmdedat Chespeake Bay, md
defeated Washington at the Brandywine, tak-
ing Philadelphia (Sept). Burgoyne, mmwhile,
was forced to surrender his army at *Saratoga,

a defeat that proved a turning point by bring-
ing France into the war on the American side.
In 128 the Bdtish begal an offensive in the S.

Howe's successor, Clinton, took CharlestoL
South Carolina" and Cornwallis defeated Gates
at Camden (1780). In early 1781 the British lost
badly at Cowpens (U Jan) but worL with heavy
casualties, the battle of Guilford Court House
(15 March). C.ornwallis now moved into Vir-
ginia, establishing a base at Yorktow[ There
besieged by a FrancoAmerican force under the
Comte de Rochambeau (7725-1ff11l, and Wash-
ington on 19 October Cornwallis surrendered
Aruericm victory was now assured although
conflict continued, chiefly at seL The British
navy had been tireatened throughout by
Americm priwters md the activities of such
commandets as John hul Jones, but the main
threat at sea came from America's European
allies-the French Spanish (from 129), and

Dutch (from U80), who gained control of the
English Channel and threatened invasion. Rod-
neys success (U82) in the West Indies enabled
Britain to regain control of the At1antic. In
1783 Britain acknowledged Ameiican ind6pen-
dence in the Treaty of *Paris.

America's Cup A siling race held periodi-
cally off Newport, Rhode Island (USA) and else.
where, in which yachts are challenged for a cup
won by the US America off the Isle of Wight
in 1851 The USA retained the cup until 1983,
when it was won by the Australian Australioll.
The USA won again in 1987 and 1992, New
Zealand in 1995 and 2000, and a Swiss chal-
lenger in 2003.

americium (Am) The fourth transuranic el-
ement, slmthesized (1944) by G.T.Seaborg and
others by addition of neutrons to plutonium
followed by pdemy. It forms the oxide (Amq)
and such trihalides as AmClr; it is strongly
radioactive. At no 95;at wt (243);mp 1U5oC

amethyst A gemstone comprising a purple
variety of *quartz Its colour is due to impuri-
ties, particularly iron oxide. The best crystals
are found in Brazil and the Urals. lt is used for
jewellery. Birthstone for February.

Amiens 4954N218E A city in NE Frmce, the
capital of the Somme department situated on
the River Somme. Known as Samarobriva in
preRomm times, it ms the mcient capital of
Picardy. The Peace of Aniens (1802) marked a
respite in the Revolutionary and Napoleonic
Wars. Its gothic cathedml survived the damage
of both World Wars. An important raihday
junctio4 Amiens' industries include textiles,
tyres, and chemicals. Population (1999): 135 501.

Amin (Dada), ldi (c.192s-zm3) Ugandan
politician; president (1971-791. He rose rapidly
in the army, b€coming commmder in 1966. He
overthrew Milton "Obote to become president
and it 7972 ordered the expulsion of 80000
non-Ugandan Asians. Notorious for Ns brutal-
ity, Amin was overthrown in a Tanzanian-
backed coup after which he went into exile.

amines A class of basic organic compounds
derived from ammonia (NH3), in which one
(primary amines), two (secondary amines), or
three (tertiary amines) of the hydrogen atoms
are replaced by organic groups. See 4lso AMINo
ACIDS.

amino acads A group of organic acids char-
acterized by having at least one carboxyl group
(-COOH) and at least one amino group (-NH,).
About 20 different amino acids comprise the
basic constituents of *proteins. C,ertain essen-

C
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rc tial amino acids camot be manufactured by
the My and must be supplied in the diet. In
man these are: arginine, histidine, isoleucine,
leucine, lysine, methionine, phenylalanine,
thronine, tryptophm, md valine.

Amis, sir Kingsley (1922-95) British novel-
ist md poet, one of the *Angry Young Men. His
flrst novel, Lucky Jim(7954),was a popular suc-
cess. Later novels include lwant lt Now (1968),

Jake's Thing (7s78\, The Old Duils (1986), which
won the Booker Pize, md.The Folks that Lite on
the Hill (79Bo1. He published several volumes of
poetry and his memoirs appeared in 1991. His
son I\,Iartir Amis (1919- ), also a novelist,
]lJTote The Rachel Papers (197 41, Money (1984l,, Lon-

don Fields (1989), The Inf mmation (19%), and Yel-

low Dog (20f,3l' His autobiography, Exryrience,
was published in 2000.

Amish A US and Canadian Protestant sect and
a conservative faction of the Memonites.

Jakob Ammann" a Mennonite bishop in
Switzerland, fomded the sect in the 1690s, and
by 7727 his followers had begun to settle in
Pennsylvania. The Amish dress miformly md
depend on farming for their livelihood.

Amman 31tlN3556E The capital of Jordan.
Amman \,ir'as the capital of the biblical Am-
monites, md there are some Greek and Roman
remains. Under the British mandate in Pales-

tine, the towu grew from a small village, and in
1916 it became the capital of independent Jor-
dan. The city has had large influxes of refugees
following fighting in the Arablsraeli Wars
(7948,796:7, and 1973); in 1970 tension resulting
from the refuge presence l€d to fighting on
the streets of Amman b€tween Jordadan
forces md Palestinians. The university was
founded in 1!]62. Amman is now an important
communications centre, with some mnufac-
turing industry. Population (1991 est): 963a90.

ammeter An instrument for measuring
electric current. The two most common tJ4)es
are the moving-coil ild the moving-iron am-
meters. The moving-coil ammeter is more sen-
sitive but wilI only measure direct current.
The moving-iron ammeter will measure both
alternating and direct current but is less sensi-
tive and its scale is nonlinear. Some modern in-
struments are electronic and have a digital
display.

ammonaa (NH,) A colourless toxic basic gas
used for the manufacture of fertilizers, nitric
acid" explosives, and synthetic fibres. It is made
by the "Haber-Bosch process.

ammonite A *cephalopod mollusc belong-

ing to the subclass Ammofloidea (over 6fi) gen-
era), abundmt during the late Palaeozoic and
Mesozoic eras, becoming extinct 10O million
years ago. Their fossilized remains have either
straight or coiled shells, some up to 200 cm in
diameter, containing many chambers, which
provided buoymcy for the free-swimming mi-
ml.
Ammonates An mcient Semitic tribe who
were descended from Ben-ammi the son of Lot,
md lived E of Jordan. They worshipped the god
Moloch and often fought the Israelites.

amnesia Loss of memory resulting from
such causes as head injuries, drugs, hysteria, se-

nility, or psychological illness. The memory
loss may be for events before the injury or dis-
ease (retrograde amnesia) or for events after it
(anterogxade amnesia). In some cases specific
areas of the brain show pathological changes.
Treatment is related to the cause.

Amnesty lnternational An organization,
founded by Peter Benenson in the IJK in 1961
aiming to defend freedom of speedl opinior;
and religion in all parts of the world. It cam-
paigns for the release of "prisoners of con-
science," against torture, and for human rights
and is concerned for tlre welfare of refugees. It
has some 15 rnillion members in over 150 coun-
tries and is funded by voluntary contributions.
It won the Nobel Peace Prize in 197.

amniocentesis A form of prenatal diaglo-
sis in which a small quantity of the fluid (am-
niotic fluid) that surrounds an unborn baby il
the mother's womb is removed for examina-
tior The specimen may be taken by needle
through the aMominal wall or, later in preg-
nancy, the opening of the womb. Tests on the
amiotic fluid ruy reveal the presence of cer-
tain diseases or congenital disorders in the
baby (e.g. Down's syndrome or spina bifida). If
serious abnormality is detected, the possibility
of abortion can be considered. Amniocentesis is
offered to women when there is a family his-
tory of congenital disease and to preg[ant
women over 35 years of age.

Amoeba A genus of freeliving microscopic
animals (see pRorozoA). They occur widely in
soil and water and their flexible cells assume
various shapes. The comon mmba (A go-
teus) may be up to 05 mm long. Amoebas move
by extending their cytoplasm into lobes
(pseudopodia), which also engulf food particles
md liquids. They reproduce by bimry *fission

and under adverse conditions form protective
cysts. Some related forms are parasitic, includ-
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ing Entomoeba histolytica, which causes amoe-
bic dysentery in man. Phylum: Rh'izopodo.

Amon The supreme Egyptim deity. Origi-
nally a Theban god, he acquired major status in
the ascendancy of the 18th (Theban) dynasty in
about 1570 Bc. He became associated with the
rival god Ra and as Amon-Ra became the na-
tional god. Great temples were bui.lt to him at
Luxor and Karnak (c.1400 Bc). Amon-Ra re-
mained supreme god until663 Bc.

Amorites Semitic nomads of Palestine and
Syria, who invaded the centres of civilization
of Mesopotamia during the late 3rd millen-
nium and 2nd millennium Bc. They occupied
*Babylonia assimilated its culture and estab-
lished numerous small kingdoms. Many Baby-
lonian kings, including Hammurabi, were of
Amorite stock.

Amos (early 8th century Bc) An Old Testa-
ment prophet of Judah The Book of ADo6 con-
tains his prophecies delivered in Israel. He
denounced the luxury and injustice of the
privileged nation and predicted C,od's judg-
ment by means of an Assyrian invasion and
natural calamities.

amount of substance A quantity propor-
tional to the number of partides, such as

atoms or ions, in a sample. The constant of pro-
portionality is the "Avogadro number. In *SI

mits mount of substmce is measured in
*moles.

ampere (A) The SI unit of electric current
equal to the current that when passed through
two parallel infinitely long conductors placed 1

metre apart in a vacuum produces a force be-
tween them of 2x 70'? newton per metre of
length this 1918 dennition replaced all former
defiritions induding that of the international
ampere based on the mte of deposition of sil-
ver from a solution of silver nitEte. Named
after A M. *Ampere.

Amplre, Andr6 Marie 11zs-1836) French
physicisc He introduced the important distinc-
tions between electrostatics and electric cur-
rents and betwe€n current and voltage,
demonstrated that currentrarrying wires
exert a force on each other, and gave an expla-
nation of magnetism in terms of electric cur-
rents. Ampereb Law states that the strength of
the magnetic field at any point produced by a
current (I) flowing tirough a conductor of
length I is proportional to IUd', where d is the
distance befl,veen the point and the conductor.
The unit of electric current is named after
him.

amphetamine A stimulant drug that pro-
duces a feeling of alertness and wellbeing, in-
creases muscular activity, arrd reduces fatigue
md appetite. Bmause of the risk of addiction
particularly when combined with barbiturates
('purple hearts"), amphetamine is now rarely
prescribed It is occasionally used (in the form
of dexamphetamine) to treat attention deflcit
disorder in children

amphibian An animal belonging to the class
Amphibio" which contains over 2500 species of
frogs, toads, newts, salamanders, and caecilians.
Adult amphibims breathe through lungs and
have adapted to a wide range of habitats; ho\,y-
ever they require damp surroundings in order
to minimize loss of body fluids through their
thin, moist and usually scaleless skin. Generally
amphibians lay their eggs in ponds or rivers.
The eggs hatch into aquatic tadpole larvae that
breathe usilg gills and develop into adults by a
complete bodily transformation known as
*metamorphosis.

amphiboles A group of rock-forming min-
erals, mostly complex hydrous ferromagnesian
silicates. Horneblende and tremolite are enm-
ples. Amphiboles are comon in ignrcus md
metamorphic rocks and often occur in fibrous
or acicular forms, including some forms of *as-

bestos.

amphitheatre An elliptical or cirolar
building with tiers of seats surrounding an
arena, designed by the Romans as a setting for
gladiatorial and wild-beast shows, etc. The ear-
liest stone amphitheatre is that at Pomp€ii
(c.70 Bc). The largest is t}re *Colosseum in
Rome but there are also remains of amphithe
atres in Arles, Nimes, Capua Verona, Sicily, and
N Africa.

Amphitryon In Greek mythology, a grand-
son of Perseus who was betrothed to Alcmene,
daughter of the King of Mycenae.While he wu
at war, Zeus assumed his appearance and se-

duced Alcmene, who conceived Heracles.

Amphitrite The Greek goddess of the sea Po.
seidon chose her to b€ his wife when he saw
her dancing with her sister Nereids. She re-
jected him and fled to the island of Nuos, but
he sent a dolphin to reclaim her. She bore him
three sons, Triton, Rhodos, and Benthesicyma-

amphora An ancient Greek twchandled
vase used as a container for liquids and fruit,
and sometimes as an urn for holding ashes of
the dead. The most important are the Black
Figure vases (600-1180 nc) of black-painted red
earthmmre depicting mythological scenes.

il
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& Other undecorated types, sometimes tapering
to a pointed base, were used for trmsporting
oil and wine.

amplifier An electronic device for intensify-
ing an electrical signal in an alternating-
current circuit, with an extemal steady volt-
age supply. Amplifiers are designed to multi-
ply the input (current, voltage, or power) by a
specific factor, known as the gain. Often an am-
plifier consists of several stages, the output
from one stage becoming the input to the next
stage. This method is used in the amplifiers in
sound-reproduction systems.

Amritsar 3135N 7455E A ciry in Nw India in
Punjab. Founded in 157 by the fourth guru of
the Sikhs, Ram Das, it has become the centre of
the Sikh faith. In 1919 hundreds of Indian na-
tionalists were killed here when fired upon by
troops under British control. In 1984 about 1000
people died when the Sikh shrine, the Golden
Temple, was fortified by Sikh extremists and
stormed by the Indian army. The subsequent
assassination of Indira *Gandhi was a reprisal
for this event. A commercial, cultural, and
communications centre, it mmufactures tex-
tiles md silk. Population (1991):709456.

Amsterdam 52 21N454E The official capiral
of the Netherlands, in North Holland province
on the Rivers Amstel and IJ. The govemment
seat is at The Hague. Linked to the North Sea by
canal (1876), it is a major seaport. It is also ar1

importmt financial and industrial centre, with
a diamond cutting and polishing trade. Indus-
tries include shipbuilding, dairy produce, to
bacco, and brewing. The city is mostly built on
piles md linked with a radial system of canals
and approximately 1000 bridges. History: c}Iat
tered in 1300, it joined the Hanseatic League in
1369. It became the capital in 1808. Population
(1999 est):727053.

Amu Darya, River A river in central Asia-
Rising in the Pamirs, it flows rnaftily NW
through the Hindu Kush, Turkmenistan, and
Uzbekistan to i)in the Aral Sea through a large
delta. It forms part of the N border of
Afghanistm md is imlrcrtant for furigation It
is navigable for over 1450 km {800 mi). Length:
2400km (1500mi).

Amundsen, Roald (1872-1928) Norwegian
explorer, the first person to reach the South
Pole. After sailing the "Northwest Passage in
the Gjdo (1903-06) he abandoned his plan to
reach the North Pole on hearing of Peary's suc-
cess (19@). He himself beat *Scott to the South
Pole in 1911 In 1926 he flew a didgible over the
North PoIe with Umberto Nobile (1885-1928).

Amundsen died while searching for Nobile fol-
lowing the latter's dirigible crash in the Arctic
Ocearl A small section of the S Pacific Ocearl
bordering on Ellsworth Land in Antarctica, is
mlled Amundsen Sea after hi[L
Amur, Riyer(Chinese name: Heilong Jimg r
Hei-Lung Chiang) A river in NE Asia. Rising in
N Mongolia it flows generally SE aIId NE
through Mongo1ia, Russia, and China, to the Sea

of Okhotsk. It forms the border between Rus-
sia and Manchuria. Length: 4350 km (2700 mi).

Anabaptists (from Greek rebaptizers) Any
of various radical religious groups originating
in several continental countries during the
*Reformation They were called Anabaptists
beGuse they rejected infant baptism in favour
of baptizing adults when ttrey professed their
faith. Persecuted by Roman Catholics and
Protestants, they were accused of fanaticisrn,
heresy, and immorality. They believed in
pacifism, common ownership of goods, and
millenarianism, and held radical political
views. Their modern descendants, such as the
Mennonites, number more than 500 000.

anabolic steroids See eNonocsNs.

anabolism See MErABoLrsM.

anaconda A nonvenomous South American
"constrictor snake, Eiln cres filrrinils. Up to
10m long, it is typically dark green with oval
black spots and lives in swamps and rivers,
feeding on flsh and small caymam md also
hunting deer, peccaries, and birds along the
water's edge.

Anacreon (6th century ac) Greek lyric pmt.
He fled from his native island of Teos before
the Persian invasion, and lived at Samos and
then Athens, under the patronage of Hip
parchus. His work, only fragments of which
survive, consisted chiefly of love lyrics and
drinking songs.

anaemia A reduction in the number of r€d
cells or the quantity of red pigment (see

EAEMoGLoBTN) in the blood. It my be due to
Ioss of blood, for example after an accident or
operation or from chronic bleeding of a peptic
ulcer, or lack of the iron necessary for the prc
duction of haemoglobin tlaeurolytic anaemias
are causd by increased destruction of the red
blood cells, as may occur in certain blood dis-
eases (eg. *sickle-cell disease and thalassaemia)
and malaria or beeure of the presence of toxic
chemicals. Alaemia m also result from the
defective production of red cells, as occurs in

anaemia (when it is due to defi-
cienry of "vitamin B,,).
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anaesthesia A state of insensitivity to pain.
Anaesthesia occurs in certain diseases of the
nervous system, but is induced artificially for
surgical operations. Alcohol and opium deriva-
tives have been used as anaesthetics for cen-
tudes, but it was not until the 1840s that the
first anaesthetic gases-ether, nitrous oxide,
and ch.loroform-were used to induce general
anaesthesia (total unconsciousness). This pro
cedure now involves premedication (including
administration of sedatives) to prepare the
patient for surgery, followed by induction of
anaesthesia by injecting a short-acting barbitu-
rate (usually sodium thiopentone). Anaesthesia
is maintained by inhalation of an anaesthetic
gas (e.g. halothane). Iocal anaesthesia involves
injection of a lml anaesthetic (e.g. Iignocaine)
and is used for dental surgery and other minor
operations. SpiDal anaesthesia (epidural or sub
arachnoid) produces loss of sensati,on in a par-
ticular part of the body by injecting a local
anaestietic into the space round the spinal
cord. It may be used, for example, during child-
birth.

Anaheam 33 soN 117 s6wA city in the uSA, in
S California near Los Angeles. It is a major
tourist centre, containing the famous Disney-
land opened in 1955. Population (2mol:328074

analgesics A class of drugs that relieve pairl
Narcotic analgesics such as *morphine, are
powerful pain killers that act directly on the
brain. Some anaesthetics also have amlgesic
properties. Aspirin and paracetemol are exam-
ples of antilryretic aDafgesics, which also re-
duce fever. These drugs are not addictive but
are less potent than the narcotics.

anallrtic geometry The study of geometri-
cal relations by algebraic methods. C€ometrical
figures are placed in a coordinate system, each
point in the figure being represented by its co-
ordinates, which satisfy an algebraic equation.
It is also known as coordinate geometry or
Cartesian geometry, after its inventor Ren6
*Descartes.

anaphylaxis A severe and immediate aller-
gic response (see ALLERGY) that follows the in-
teraction of the foreign substance (allergen)
with antiMy that is bound to ttre surface of
certain cells (mast cells). This leads to the re-
lease of bradykinin" "histamine, and other
chemicals, wNch cause the symptoms. Symp
toms are either local (such as rash or swelling)
or general (shmk and collapse). The latter is a
medical emergencf it is treated with injec-
tions of adrenaline, corticosteroids, and anti-
histamines.

anarchism A polirical theory advmting
abolition of the state and all governmental au-
thority. Most anarchists believe that voluntary
cooperation between individuals and groups is
not only a fairer and more moral way of orga-
nizing society but is also more effective and or-
derly. Anarchism aims at maximizing personal
freedom and holds that societies in which free-
dom is limited by coercion and authority are
inherently unstable. As an influential political
force, anarchism was defeated in Russia by
communism but persisted in Europe, espe-

cially in Spain until the end of the Civil War
(1s3e).

Anastasia (19()1-?D18) The youngest daugh-
ter of *Nicholas II of Russia Although she was
believed to have been executed after the Russ-

ian Revolution, a Mrs Anna Anderson (d. 1984)

claimed from 1920 that she was Anastasia- Her
clairn was officially rejected in 1961 and finally
proved false by DNA testing in 193.

Anatolia see asrA MrNoR

anatomy The study of the structure of liv-
ing organisms. Early studies of human
anatomy were made by the Greek physician
Galen, in the 2nd century AD, but it was not
until the 16th century that the prejudice
against dissecting human cadavers wils over-
come and anatomists-notably Vesalius-made
valuable contributions to the science. In the
17th century William *Harvey discovered the
circulation of biood, while the development of
the microscop€ enabled advances in the de-
tailed structure of the body to be made by such
microscopists as Malpighi, 'Leeuwenhoek, and
Swammerdam. In the 20th century anatomy
received a valuable tool with the development
of the electron microscope, which greatly ex-
tended the investigation of microscopic struc-
ture. Specialized branches of anatomy include
embryology (the study of development), *his-

tology (tissues), and .cytology (ceus).

Anaxagoras (c.500-428 Bc) Greek philoso-
pher, born at Clazomenae (Asia Minor). In
about .180 he moved to Athens, but because of
his influence on "Pericles, he was banished (a50)

on a trumped-up drarge of impiety. He be-
lieved that the physical rmiverse was rnade up
of an infinite number of substances md that
matter was infinitely divisible. He lvas tJIe first
to explain solar eclipses.

Anaximander (c.510-c.il6 Bc) Gre€k phi-
.losopher, bom in Miletus (Asia Minor). He held
that the physical universe came from some-
thing unlimited, rather than one partiolar
kind of matter, and maintained that the earth

C
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D lay unsupported at the centre of the universe.
He was also m early evolutionist, believing
that the origin of life arose in the sea, and that
man evolved from some more primitive
species.

ANC See ernrceN NATToNAL coNcREss.

ancestor wonship The betief held by mmy
members of prescientifrc societies that the
spirits of their ancestors may be invoked to
exert powers in their favour, especially in
hunting, warfare, or other such enterprises.
Ancestor cults can be socially important in re-
inforcing the powers of the community's liv-
ing elders, who are b€lieved to act as

mouthpieces of the spirits. Festivals to propiti
ate the dead were features of both Greek and
Roman religions, and ancestor cults formed
part of Chinese and Japanese traditional reli-
gions.

anchor Any device for mmring a vessel to
the bottom of a body of water. In ancient times
a heavy stone was use4 attached to the vessel
by a rope. Modern anchors are designed for dif-
ferent kinds of bottom-sandy, rocky, muddy,
etc.-md usually dig into the bottom with
their bladelike flukes. They are attached to the
vessel by heavy chain in large boats and ships
or by rope (usually of nylon) in small boats.

Admiralty pattem

stockless

anchol, Thre€ common lorms ol anchor.

P.ailroad its main industries are defence pro
jects. Population (2000): 260 283.

anchovy A small herring-like fish belonging
to the tropical and warm-temperate family En-

graulidae l7C0 speoes). 1(F25 cm long, anchovies
have a large mouth extending behind the eye, a
small lower jaw and a pointed snout. They live
in shoals, chiefly in coastal waters, and are
fished for food. baiL and admal feeds.

Ancona 4337NIi31E A seaport in central
Italy, the capital of Marche on the Adriatic S:ea-

It dates from 15m Bc, when it was founded by
the Dorians. Its industries are connected with
shipbuilding, engineering, and sugar refining.
Population (1991 est): 1m 597.

Andalusia (Spanish name: Andalucia) The
southernmost region of Spain" bordering on
the Atlantic Ocean and Mediterranean Sea- It
chiefly occupies chiefly the river basin of the
Guadalquivir and is one of Spa.in's most fertile
regions producing citrus fruit, olives, and wine.
Under Roman control after the znd century Bc,
the region was named Andalusia (after its sth-
century Vandal settlers) by the Muslims, who
iryaded the region in the early 8th century
much evidence of tJ:e Muslim occuFrtion re-
mains. In the 15th century Castile finally recov-
ered Andulusia from the Muslims. After the
Moriscos (Christims of Moorish descent) were
expelled in 1509 the region's prosperity dimin-
ished. Its coastal resorts are popular with
tourists, as are the Moorish buildings of
Grmada, SeviIIe, and C6rdoba- It became an au-
tonomous region in 1981. Population (20011:

7 357558.

Andaman and llicobar lslands R union
Territory of India, comprising two island
groups in the E Bay of Bengal. The Andaman
forests support plywood and matdl industries.
Coconuts, rubber, and coffee are also impor-
tant. The Nicobar Islands 120 km p5 mi) S of the
Andaman Islands, produce coconuts, areca nuts,
and fish Area:8293sqkm (3215sqmi). Popula-
tior(2001): 356 265. Capital: Port Blair.

Andcren, Hans Christian (u05-7s) Dan-
ish author, famous for his fairy tales. The son of
a shoemaker, he attended Copenhagen Uniyer-
sity before travelling widely in Europe, writing
novels, plays, and travel books. His interna-
tional reputation, however, was earned by the
168 fairy tales that he wrote between 1835 afld
1872. These include such classics as 'The Snow

of women into the medical profession Rdused
admission to medical schools, she studied pd-
vately and in 1865 was granted a licence to prac-
tise. She helped to establish the London hospital
for women named after her.

CQR

Anchorage ei roN $0 00E A city and port in Queen' and 'The ugly Duckling'"

the USA, in S Alaska ar the head of Cook Inlet. Anderson, Elizabe{fi Garrelt (1836-1l}12

Founded in 1914 as rhe ter.minus of the Alaska- British physiciarl who pioneered the admission



41 Aneirin

Andes (Spanish nme: Cordillera de los Andes)
A momtain system in W South America It ex-
tends N for about 7250 km (4500 mi) from Cape
Horn to the Isthmus of Panama reaching
6960 m (22 835 ft) at Mount Aconcagua and sep-
arating a narrow coastal belt from the rest of
the continent. Comprising a series of parallel
mountain ranges. it is chiefly of volcanic origin
and contains several active volcmms, includ-
ing "Cotopaxi earthquakes are common phe
nomena- It is rich in mineral wealth: the chief
metals extracted include gold, silver, platinum,
mercury, copper, and lead.

Andhra Pradesh A state in E central India,
on the Bay of Bengal The coastal plain rises
westwards over the Eastern "Ghats into the
Decm plateau. Rice, sugar cme, cottoni to-
bacco, and pulses are farmed. large forests pro-
vide teak bamboo, and fruit trees. Manganese,
iron ore, mica, and coal are mined Industries
include textiles, machinery, oil refining, and
shipbuilding, which has been developed with
cheap hydroelectriciry. The region was struck
by a severe earthquake in ll)93. Area:
275068 sqkm (106 2(Xsq mi). Population (2001):

757n54L Capital: Hyderabad- Chief seaport:
Vishakhapatnam.

Andorra, Principalityr of (catalan name:
Valls d'Andorra: French name: Les Vall6es d'An-
dorre) A small principality in the E hnenees,
between France and Spain It is mountainous
with peaks reaching heights of almost 3000 m
(about 9500ft). Economy, tourism and agricul-
ture (wheat, potatoes, livestock raising, md to-
bacco) are the principal industries. Financial
services are also important. History. D 7278 it
was pLaced under the joint overlordship of the
Bishop of Urgel in Spain and the Comte de Foix
in France. The latter's dghts passed in the 16th
century to the French Crown and are now held
by the president. Andorra pays dues in alter-
nate years of 960 francs to France and ,160 pe-
setas to the bishopric respectively. tn 1993 a
new constitution was approved, gling An-
dorra greater autonorny, and in 1991 Andorra's
first sovereign government took office. An-
dorra is a tax haven and immigration has been
substantial in recent years. Official language:
Catalan. Currenqf, euro of 100 cents. Area:
.l65sqkm (179sqmi). Population (2003 est):
66900. Capital: Andorra la Vella.

Andrea del Sarto (Andrea d'Agnolo:
1486-1530) Florentine painter, whose work,
through its influence on fus pupils Jacopo da
Pontormo (1,194-$57), Giovanni Battista Rosso
(1494-]rul, and Giorgio Vasari (1511-74), b€-
came a starting point for Tuscan *mannerism.

Andrea spent most of his life in Florence, pro
ducing frescoes in the Scalzi and SS Annunzi-
ata- Among his most important paintings are
several representing the Holy Family and the
Madoflna of the Harpies 17577;Uffizll.

Andrew, St In the New Testament, one of
the 12 Apostles. Originally a fisherman with his
brother Simon Peter, he was a disciple of John
the Baptist before following Jesus. Apparently
crucified, he is the patron saint of Scotland and
Russia. Feast day:30 Nov.

Androcles Ttre hero of a story by Aulus Crel-

lius (225-?165 eo). Androcles was an escaped
slave who removed a thorn from the paw of a
lion The lion later recognized the recaptured
slave in the.arena and spared him; both were
freed. The story was satirized by G. B. Shaw in
his play Androcles and the Lion 179731.

androgens A group of steroid hormones
that influence the development and function
of the male reproductive system and deter-
rnine male secondary sexual characteristics,
such as the growth of body hair and deepening
of the voice at pub€rty. The major androgens
are *testosterone and androsterone, produced
by tJre testes in higher animals and man and
also in small amomts by the adrenal glands
and ovaries in mammals. Natural and synthetic
androgens are used in medicine to treat condi-
tions caused by androgen deficiency. Some syn-
thetic androgens ("*bolic steroids) promote
the growth of muscle and bone and are admin-
istered to debilitated patients. Their use by ath-
Ietes is banned by most athletic authorities.

Andromache Increek myrhology, the wife
of Hector. She appears in Homer's llioil. trf,ter
the fall of Troy she became the slave of Neop
tolemus, son of Achilles, and bore him three
sons.

Andromeda (ilftonomy) A constellation in
the N sky near Cassiopeia The brightest star is
the 2nd-magnitude Alpheratz The constella-
tion contains the spiral Androneda galaxy, the
largest of the nearby galaxies in the LmaI
Group.

Andromeda (creek mythology) The daugh-
ter of the Ethiopial king, Cepheus, and Cas-
siopeia Her mother's boasts of Andromeda's
beauty enraged Poseidon, who sent a sea mon-
ster to whom Andromeda was to be sacrificed.
Chained to a rock to await her fate, she was res-
cued by *Perseus, who married her.

Aneirin (6th century 
^D) 

Welsh poet. His
poem "Y C,ododdin," preserved in the manu-
script Book orAneidfl (c.1250), celebrates the he
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D roes of an expedition sent from Edinburgh to
recapture Catterick from the Saxons. Out of
300 warriors only one survived

anemometer An instrument for measur-
ing the velocity of a fluid, often the wind. In
one type, the fluid drives a small windmill or
set of cups, the rate of rotation of which is a
measure of the fluid velociry. Other types of
memometer are the *Pitot tube and the *Ven-

turi tube.

Anemone A genus of herbaceous perennial
plants (abut 15o species) mostly native to N
temperate regions. The leaves are segmented
and the flowers lack true petals. The Eurasian
wood anemone (A nemoroso), (F15 cm high, has
white flowers. Many species are cultivated as

ornamentals for their colourful flowers, in-
cluding the poppy and Japanese qnemones (A
cronaria an,d A jaryica\. Family Ranuncu-
laceoe.

aneurysm A swelling in the wall of an
artery, due to a weakness in the wall. The most
common cause in the western world is now
*atherosclerosis. Aneurysms may rupture,
eusing fatal haemorrhage. Treatment consists
of surgical removal of the aneuqrsm and its re-
placement with a graft.

angelfi3h 1. A flsh of the tropical marine
family Chaetodontidu, ltaving a narrow oval
laterally compressed body, a small mouth. and
often an elongated snout. Up to 70cm long, an-
gelfi.sh are solitary, living around coral reefs.
They are usually patterned in a variety of bril-
liant colours. 2. A South Amerim *cichlid fish
of the genus Pterophyllum especially P scalare,

which is valued as an aquarium fish-

Angelica A genus of tall perennia.l herbs
(about 70 species) distributed in the N hemi-
sphere and New Zealand. They grow up to 2 m
tall and have umbrella-like clusters of white or
greenish flowers. The Eurasian species A
arclnngelica yields m oil used in liqueur and
perfume making, and its stems are candied to
rnake the confectionary angelica. A- sylvestris
(wild angelica) is native to Europe and Asia and
in troduced in Cana da F anily. U mb elli J er ae.

Angelico, Fra (Guido di Pietro: c.14OF55)
Italian painter of the early Renaissance, born in
Vicchio (Tuscany). In the early 1420s he became
a Dominican monk in Fiesole. His order trans-
ferred in 1435 to St Mark's Convent, Florence,
where he painted several frescoes, including a
famous Annunciation. From 1.145 to about 1.{5O

he painted fresco cycles in the Vatican but only
the Sceues frm the lives of SS Stephefl and

Lowrence has survived. He was an exclusivdy
religious pa.inter, whose spidtual serenity is
reflected in his popular name.

angels (Greek messengers) In Christianity,
Judaism" and Islam, supernatural beings cre.
ated before the material universe. Their pri-
mary role was to priise and serve C,od. Many,
however, followed Lucifer in his rebellion, be.
coming devils in hell In the Bible angels appear
mainly as messmgers from God to man- Diony-
sius the Areopagite systematized angelology
into nine orders. Later medieval theologians
debated such questions as the nature of angels'
bodies, which are often depicted as winged hu-
mans. In Christian belief arrlangiels are ranked
above angels in the celestial hierarchy.

angina pecloris Chest pain caused by a re-
duction in the supply of blood to the heart due
to narrowing of the coronary blood vessels. S€e

CORONARY HEART DISEASE.

angaoplasty See coRoNARy HEART Drs-
EASE.

angiosperm Any flowering plant. An-
giosperms comprise a vast group of leafy
green plants (about 240000 species) in whidr
the s€eds are formed within an ovary. which
becomes the *fruit. They may have evolved
from early *gymnosperms in the Jurassic p-
riod (about 180 million years ago), rapidly radi-
ating ard becoming the dominant plants in the
mid{retaceous (about 100 million years ago}
They include many trees ald shrubs but most
are herbaceous. The 300 families are grouped
into two classes: the *monocotyledons and *di
cotyledons.

Angkor A ruined city in Cambodia founded
about 880 AD as capital of the I(hmer empire. It
was rediscovered, covered by jungle, in 1860. Its
temples, decorated with relief sculpture$ were
intended to emulate mountains; chief of these
are the Angkor wat (early 12rh centu9 and
Bayon (c.1200).

anglerfidt A marine fisll also called
goosefis[ belonging to the order lophiiformes.
Anglerfish are generally small and have flat
bodies, large heads, and wide mouths The first
ray of the spiny dorsal fin is modified to form a
'fishing line'mding witha fleshy flap of skin-
the "bait," which is often Iminous in deep
sea species. Fish invertebrates, and even
seabirds are lured and snapped up by the huge
moutlL

Anglcs A Germanic tribe originating from
the Angeh district of Schleswig, which vrith
the *Saxons and *Jutes invaded and conquered
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moot of England during the sth century AD.
England is named after the[L

Anglesey (Welsh name Ynys M6n; Latin
name: Mona) A low-lying island off the IIW
coast of Wales, linked to tle mainland by road
and rail bridges over the Menai Strait. Part of
Gwynedd from 1974 ulrtil 1996, it has now been
reinstated as a separate county. The chief agri-
cultural activity is sheep rearing. Area:
705sqkm (272sqmi). Population (20011: ffi82E.
Administrative centre: Llangefni.

Anglican Communion The fellowship of
episcopal Ctrurches in communion with the see
of Canterbury. Until U86, when the cons€ra-
tion of bishops for foreign sees was legalized, it
consisted of the Churches of England, Ireland,
and Wales and the Episcopal Church of Scot-
land. In U87 the Protestant Episcopal Church
of the USA was founded and thereafter Angli-
can dioceses were formed in all parts of the
British Empire and elsewhere. The member
churches are fully autonomous, comprising
about 350 dioceses; they meet for consultation
at the *Lambeth Conferences. Total member-
ship is estimated at 70 million &e also cHURcH
OF ENGLAND.

anglang Fishing with a baited hook Iine and
usually a rod There are four main categories.
Game fishing for salmon and trout takes place
in fast strems and rivers. Coarse fishing for
members of the carp family, such as rmch and
bream is a sport in which the fish are returned
to the water. Sea fishing for mackerel flatfish
etc, is popular in shallow waters round the tX.
Big-game fishing for shark, tuna, and swordfish
require specially equipped motorboats. Compe-
titions were common in Britain by the 18th
century. The National Angling Championship
was instituted in 1906 and in 1957 the first
world championship was staged

Anglo-Catholicism L movement wirhir
the *Anglicu Communion tllat stresses the
continuity of the Ctrurch of England with
Catholic Christianity. The main impetus of
modern Anglccatholicism was provided by
the lgft<entury *O)dord Movement. Anglo-
Catholics emphasize the historic episcopate,
the sacramental life of the Ctrurch, and tradi-
tional C-atholic practices with regard to the cel-
ebration of the Eucharist. vestments, etc. Some
AnglGcatholics left the Church of England fol-
lowing the decision (1992) to ordain v/omen as
priests.

Anglo-Sarons The Germanic conquerors
of Britain during the sth century AD (see AN-
GLES; sAxONSi JUTES). They first established a

number of separate kingdoms, principally
*Northumbria. *Mercia, and "Wessex, but
eventually England was unifed under an
Anglo-Saxon dynasty. Kings ruled with the as-
sistance of a *witan or council of wise men.
Popular government and justice at the local
level took the form of hundred courts. They
were converted to Christianity as a result of
the mission of St *Augustine of Canterbury.
The Anglo-Saxons developed a rich art and lit.
erature. Their language is also known as Old
English- See also rNcrrsu.
Angola, Republic of A country in SW
Africa, on the Atlantic Ocean. The Cabinda di$
tdct lies to the N of the River Congo and is sep-
arated from the rest of the country by a
section of the Democratic Republic of Congo.
The country consists of a narrow coastal plain
and a broad dissected plateau that reaches
heights of over 20mm (650oft). The inlnbi-
tants are almost all Black Africans (mainly of
Baatu origin) with small numbers of mixed
race. Ftonmalt egriculture is run on a coopera-
tive basis and the main crops are sugar crne
and coffee. Angola is rich in mineral resources
and diamonds have long been an important
source of revenue. There .is considerable oil
production" especially offshore from Cabinda
and hydroelectriciry is being harnessed. Main
exports include oil coffee, diamonds. and iron
ore. The economy has been severely disrupted
by 27 years of civil war and there are serious
food shortages. History discovered and settled
by the Portuguese in the late 15th century, the
area remained a Portuguese colony (apart from
a brief period of Dutch occupation from 1641
to 1548) until 1951 when it became an overseas
province of Portugal. During the 195Os and
1960s there was a rise in nationalism and in
1974 Portugd agreed to independencei how-
ever, lack of internal unity led to civil war. The
various groups took over different parts of the
country and in November 1975, Portugal
granted independence to the "Angolan people'
rather than to any one group. The People's Re-
public of Angola was declared by the MPLA
(Popular Movement for the Liberation of An.
gola), with its capital in Luanda, supported by
the Soviet Udon and Cuba The MPLA gained
control of the country in 1976 but opposition
from the National Front for the Liberation of
Angola (FNLA) and the National Union for the
Total Independence of Angola (UNITA), backed
by South Africa, continued. South African and
Cubar trooF began to leave in 1988- A ceasefire
wu agreed in 19!Il. but broke dom following
the MPLA's victory in multiparty elections
(rlD2). In 1994 the MPLA and LJNITA agreed to

GI
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ID form a unity government but negotiations
broke dom in 1998 and UNITA lamched a new
offensive. In April 2002 a ceasef,re ended 27
years of civil war which had claimed one mil-
lion lives. Official language: Portuglese. Cur-
renqr kwanza of 1m lwei. A.rea: 1 2.16 700 sq km
(.t81351 sq mi). Population (2003 est): 707760fp,.
Capital: Luanda.

Angora goat A breed of goat, originating in
Turkey, whose long silky hair is regularly
sheared and used commercially to make mo-
hair, a wool-like fabric or yarn used in clotNng
etc. Mohair is now also obtained from several
other goat breeds derived from the Angora.

Angora rabbit A breed of domesticated
rabbit, originating in France in the 17th cen-
tury, of which there are now both English and
French varieties. The long wool, which is usu-
ally white but can be black or blue, is used in
clothing manufacture (Atrgonr w(xil).

Angry Young Men A group of British nov-
elists and dramatists in the 1!)50s, mainly of
workingdass or lower middledass origin,
whose attitudes included dissatisfaction with
postwar British society. The phrase 'angry
young man'was first applied to the dramatist
John *Osborne. Associatd with this group
were the novelists Kingsley *Amis, 

John Wain
(1925-94), and John Braine (1922-85), the drama-
tist Arnold *Wesker, and the critic Colin Wil-
mn (1931- ).

Angstriim, Anderc ,onas (1814-74)
Swedish physicist and astronomer. He was a
founder of spectroscopy, his work on solar
spectra leading to the discovery (1862) of hy-
drogen in the sun The arystrom, a unit of
wavelength equal to 1frlo m (one tenth of a
nanometre), is named after him.

Anguilla rs raN 63 osw A west Indian island
in the E Caribbean Sea, in the Leeward Islands.
Formerly part of the UK Associated State of St
Kitts-Nevis-Anguilla, it became a separate
British dependency in 1980. Its economy is
based on stock raising, sa.lt production, boat-
building, and fishing. Area:90sqkm (35 sqmi).
Population (199E est): 72394. See olso sT KIms-
NEVIS, FEDERATION OF.

Angus A council area of E Scotland" on the
North Sea. In 195 the historic county of Angus
was incorporated into Tayside Region In 1996

it was restored as an independent unitary au-
thority with adjusted borders: the city of
Dundee now forms a separate authority. Agri-
culture is imlDrtmu other sources of income
include fishing, textiles, and engineering. Area:

2181 sqkm (842 sqmi). Population (2m1):
108.()0. Administrative centre: Forfar.

anil:ne (or phenylamane; C6HJIH,) A colour-
less oily liquid *amine used to make dyes, plas-
tics, and drugs. It is made by the reduction of
nitrobemne obtained from coal ta.
anamal A tiving organism belonging to the
kingdom Animalia. Animals are typically mo
bile and feed on *plants, other animals, or their
remains. Their body "cells lack the rigid cellu-
lose wall of plant cells and they require spe-
cialized tissues, such as bone, for protection
and support. Because of their activity, animals
have specializd organs for sensing the natue
of their environment: information from tie
sense organs is transmitted and coordinated by
means of a nervous system. There are over one
million species of animals, grouped into over
30 phyla See also LIFE; TAxoNoMY.

animal rights movement A campaign
conducted by several organizations to protest
against cruelty to and exploitation of animals.
Targets of t}re movement, which developed in
the 1970s, include zoos, research using experi-
mental animals, foxhunting, and retailers of
animal products. Some groups, such as the
League Against Cruel Sports, favour parlia-
mentary actiorl while others, such as the Ani-
mal Liberation Front, condone criminal acts,
including damage to property.

anamism l.The belief that the physical world
is permated by a spirit sometimes called the
anima mundl Georg Ernst StaN (166e-17J4)
was its chief proponent.2. In anthropology, all
forms of belief in spiritual agencies. Sir Ed-
ward Tylor (1832-t[7), who coined this usage,
distinguished betwen the souls of the dead
(see ANCESToR woRsHIp) and other personal-
ized supermtural entities.

anase An annual Meditemmm herb,
Pifipinella anisum, growing to a height of up to
75cm and having umbrella-like clusters of
small yellow-white flowers. It is cultivated for
its liquoriceflavoured seeds (aniseed), which
are used in cookery and yield an oil used to
fl avour drinks, et c. F artily. U mbelli f e r ae.

Ankara 3955N3250E The capital of Turkey,
in the W central region of the country. Con-
quered by Alexander the Great in the 4th cen-
tury BC, it Iater came within tJle Roman and
Byzantine Empires. It was attacked by Persims
and Arabs, and in the 11th century it was de-
feated by the Turks. It became the capital of
modern Turkey in 1923; it has thee universi-
ties. Population (1997\ 2qr4w.



45 Anne

phylum (approx.
no, speclet

important clases representative membes

Porifera (5000)

Cnidaria (9000)

Platyhelminthes (1 8500)

Nematoda ('12000)

Mollusca (50000)

Annelida (12000)

Arthropoda (>1 000000)

Echinodermata (6500)

chordata (55000)

Hydrozoa
Scyphozoa
Anthozoa

Turbellafla
Tremaloda
Cestoda

spon9es

Hydra, Portuguese man-of-war
Jellyfish
sea anemones, corals

planarians
flukes
tapeworms

roundworms

snails, slugs
mussels, oysters, cockles
squids, octopus

earthworms
lugworms
leeches

spiders, scorpions
lobsters, crabs, woodlice
beetles, wasps, ants, flies, bugs
centipedes
millipedes

starfish
brittle stars
sea urchins
sea cucumbe6

sharks, rays
bony fish (salmon, carp, eels, perch, etc.)
frogs, toads, neMs, salamanders
lizards. snakes, crocodiles,turtles
birds
mammals, including humans

Gastropoda
Bivalvia
Cephalopoda

OIgochaeta
Polychaeta
Hirudinea

Arachnrda
Crustacea
lnsecta
Chilopoda
Diplopoda

Asteroidea
Ophiuroidia
Echinoidea
Holothuroidea

Chondrichthyes
Osteichthyes
Amphibia
Reptilia
Aves
Mammalia

GI

A simplified classification o{ the animal kingdom (maior phyla only)

ankylosaur A heavily armoured dinosaur of
the late Cretaceous period, which ended 65 mil
lion years ago. Ankylosaurs were low and flat
and their backs were covered witJr hard pro
tective bony plates. Euoplo&fthalts lor Anky-
losoilrus) reached a length of 5m, weighed 3
tonnes, md its plated tail ended in a large bony
knob. Order: Omithischia.

Annaba (former name: B6ne) 36 57N 7 39E A
Iarge port ia E Algeria, on the Mediterranean
S€a An early centre of Christianity, it held the
bishopric of St Augustine (396-430 AD). In 1832

it was captured by the FrenclL Mineral exports
are important, particularly phosphates and
iron ore. Industries include flour milling and
iron md steel processing. Population (1998):

3,18 554.

Annam A region in central Vietnam, long
ruled from Hue. The Ctrinese, who had occu-
pied it in 111 BC, were drivo out in AD 93q it
was a powerful independent state until becorF
ing a French protectorate in 1884. In 1949 it be
came part of indep€ndent Vietnam.

Annan, Kofi (1938- ) Gharaian int€ma-
tional civil servant; secretary general of the
United Nations (1996-2006). He formerly
worked for the LIN in Geneva and New York
Annan and th€ UN were i)intly awarded the
2001 Nobel Peace Prize.

Annapurna, Mount 28 34N 83 50E A massif
in NW cenEal Nepal, in the Himalayas. Its
highest peak Annapurna I, at 8078 m (26 504 ft),
was first climbed in 195O by a French team.

Anne (1665-1714) Queen of England and Scot-
land (Great Britain from 1707) and Ireland
(1702-741. Anne, the last Stuart monarch, was
the daughter of the Roman Catholic James II
but was herself brought up as a Protestant. Fol-
lowing the overthrow (1688) of James, she sup-
ported the accession of her Protestant
brother-in-law William III, whose heiress she
became. She married (1583) Prince George of
Denmark (1653-1708) and was pregnant 18

times by him; none of her five children born
alive survived childhood. Aone therefore
agreed to the Act of *Settlement (u01), which
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D provided for the Hanoverian succession after
her death.

Anne (Elizabeth Alice Louise) (ts50- )
Princess of the United Kingdonl who became
Princess Royal in 1987. The only daughter of
Eliabeth II, she is eighth in line of succession
to the throne. In 1973 she married Mark
Philips (1948- ); following their divorce in
1992 she married Cmdr Timothy laurence. An
accomplished horsewoman. she is president of
the Save the Children Fund.

annelid worm An invertebrate animal be-

longing to a phylum (Annelido) of about 12 000
species, widely distributed in salt water, fresh
water, and on land. The body is characteristi-
cally a muscular rylinder divided into many
fluid-filled segments. Annelids are divided into
three classes: the Polychaeta, or bristleworms
(see RAGWoRM; LUGWoRM: FANWoRM); the
Oligochaeta (see EARTHWoRM; rurrrrx), and
the Hirudinea (see LEEcH).

Anne of Bohemia (1366-%) The first wife
(from 1382) ofRichard II of England and daugh-
ter of Emperor Charles IV. Her household ex-
travagance was a cause of dissension befween
Richard and parliament.

Anne of Cleves (1515-57) The fourth wife of
Henry VIII of England. The marriage (January
1540) was arrmged to effect m alliance with
G€rman Protestant rulers but Henry found
Anne unattractive and quickly divorced her
fiuly 1]1.0).

Anne of Denmark (7574-76791 The wife
(from 1589) of James I of England and VI of
Scotland. She spent heavily on building and
court entertainments (appearing herself in
B€n Jonson's masques) and was suspected of
Roman Catholic sympathies.

annihilation The conversion of a particle
and its antiparticle into electromagnetic radia-
tion (annihilation radiation) as a result of a col-
Iision The energy of the radiation is equivalent
to the combined mass of the two particles. See

also ANTIMATTER

ennual rings (or growth rings) A pattern
of rings visible in a cross section of a tree
trunk, produced by different rates of wood
growth: the wood appearing in spring consists
of large cells corresponding to vigorous
growtfl; autumn wood has small cells as

growth slows dom, and in winter growth
ceases. The number of rings provides an esti-
mate of the age of the tree. See also osN-
DROCHRONOLOGY.

annuals Plants that complete their life

cycle-from germination, flowering, and seed
production to death-within one year. Many
annuals are used as bedding plants md flower
exteusively in the summer months. Compore
PERENNIALS.

annuity A form of pension in which an *in-
surance company makes a series of periodic
Fryments to a person (annuitant) or his or her
dependents over a number of years (term), in
return for either a lump sum or regular instal-
ments. An immediate annuity begins at once
md a deferred annuity after a fxed period. An
annuity certain is for a speciflc number of
years. A life annuity is paid from a certain age
mtil deatll A perpetuity continues indefinitely.

annulment The process establishing that a
marriage is not legally valid, as opposed to *di-

vorce, which ends a valid marriage. An invalid
mamiage is considered void, never to have ex-
isted. A marriage is void if, for example, the
husband or wife is insane, too young, or al-
ready married. When the husband or wife is
unable or unwilling to consummate the mar-
riage, it may be declared void if either partner
wishes it.

Annunciation In the Bible, the announce-
ment by the archangel Gabriel to the Virgin
Mary of her conception of Christ (Luke
126-38). The feast, in full called t}Ie tuinuncia-
tion of the Bless€d Virgin Mary, or lady Day, is
celebrated on 25 Marctu

anodC The positive electrode of an elec-
trolytic cell, yalve, etc. It is the electrode by
which the electrons leave the system. Compcre
CATHODE.

anodizing A process in which a light metal
or alloy, usually aluminium, is covered with a
protective layer by oxidation in an electrolytic
cell. Usually the cell contains chromic acid; the
metal treated is the anode of the cell A $orous
hyer of oxide is formed, which can be dyed to
give a coloured finish-

anointing of the sick See sacRAusNr.

Anopheles A widespread genus of mosqui-
tms (about 350 species), the females of which
are important as vectors of the malarial para-
stte Plr,smod;irm The best-known malaria car-
rier is A maculipernis. Some species tEnsmit
fiIariasis and encephalitis. Unlike other mos-
quitoes the larvae lack a siphon and lie flat on
t}Ie surface of the water.

anorexia nervoaa A psydrological illness
in whidr the patient, usually m adolescent girl,
refuses food over a long period It often starts
with dieting to lose weight, which becomes ob.
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sessional: the patient becomes emaciated and
may-without treatment-starye to death The
psychological causes are complex, often involv-
ing disturbances in family relationships. Hos-
pitalization may be required for the
treatment, which involves intensive nursing,
sedation, and *psychotherapy and my involve
forced feeding.

Anouilh, Jean (1910-87) French dramatist,
who achieved his flrst success in 1937 with Trov-
eller without Lugg,age. His plays include rework-
ings of Greek myths (Antigoae, 1914), social
comedies (Ring Rount the Moon,1950), and his-
torical dramas (l' Alouette, 7%3i Beck,et, 7%91.

Anschluss (German: union; 1938) The union
of Austria with Germany. Following the forced
resignation of the Austrian chancellor Kurt
von Schuschnigg 118y7-79n1, Nazi forces en-
tered Austria on 14 March and Schuschnigg
was imprisoned- Anschlass was declared and
ratified by a plebiscite.

Anselm of Canterbury, St (c.1033-1109)
Italian theologian and philosopher, Archbishop
of canterbury, and Doctor of the ctrurcll- Ap-
pointed to the s€e of Canterbury in 1093,

Anselm defended church rights agairot William
II Rufus until he went into exile to Rome in
1097. Recalled by *Henry I in 1100, he eventually
reached an uneasy compromise with him. He is
the leading early scholastic philosopher and is
perhaps best known for his formulation of the
ontological argument for the existence of God,
which states that if C,od is "that than which
nothing greater can be conceived," then the ex-
istence of God is necessary, for it is possible to
conceive of a greater entity than a nonqistent
fu- Feast da),l 21April.

ant An insect belonging to the family Formici
dae (otter 10000 species). Ants occur in almost
all terrestrial habitats, are 0.05-25 cm long, and
show a high degree of social organization. A
colony consists of wingless sterile female
workers and a smaller number of fertile males
and females, usually the progeny of a single
queen. The young males and females fly from
the nest to mate, after which the males die and
the young queens found new colonies. Ant so-

cieties range from simple groups of a few indi-
viduals to large complex nests comprising
millions of ants and sometimes involving a sec-

ond species taken as slaves to work in the
colony. Some ants have stings: others secrete
burning acids (such as formic acid) as a defence.
Order: Hymenoptoa.

Antananarivo (former name: Tanarurive)
18 52S 47 30E The capital of Matlagascar. It was

occupied by the French in 1895. A cultural cen-
tre, it has a university (1qi1) and two cathedrals.
Industries include tobacco and leather goods.
Population (1993): 1 052 835.

Antarctica The most southerly continent,
surrounding the South PoIe. An almost circular
ice-covered plateau, it is indented by the Wed-
dell and Ross Seas and contains about 90% of
the world's ice. The continent's climate is the
severest in the world and although it lacks veg-
etation it has abundant wildlife including
whales, seals, and penguins. Scientific stations
were established during the lnternational
C,eophysical Year (1957-58). Some nations (see

AUSTRALIAN ANTARCTIC TERRITORB BRITISH
ANTARCTIC TERRITORE NORWEGIAN ANT-
ARcrrc rERRrroRy) have political claims to
territory in Antarctica: Argentina and Chile
have also laid claims to portions of British
Antarctic Territory. Under theAntarctic Tr€aty
(usq extended 1998) 43 nations have agreed to
freeze all political claims, to refrain from mili
tary activities and mineral extraction, and to
cooperate on scientific ventures in the conti-
nent. Histor)4 in his voyage of 7772-75 Cl'pt
James Cook circumnavigated the continent.
Mmy exploratioN took place during the []th
century culminating in the race for the South
Pole. This was reached first by Roald *Amund-

sen of the Norwegian Antarctic Expedition
on 14 December 1911" and a month later by
*Scott of the British ExpeditiorL which per-
ished on the return .yirurney. Area: about
14 200 000 sq km (s 500 000 sq mi).

Antarctita. Under he Antarctic Treaty (1 959) all
political claims were halted and freedom of scientific
research in the continent was ensured.
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Antarctic Ocean zl8

D Antarctic Ocean The sections of the S At-
lantic, Pacific, and Indian Oceans around
Antarctica. Except in the height of summer
(late Feb to early March), it is covered by ddft-
ing pack ice.

anteater A long-tailed animal belonging to a
famlly lMyrrecophagidae: 3 species) occurring
in tropical South America It is toothless and
has a narrow snout with a long sticky tongue
used to pick up ants and termites after tearing
open their nests with its powerful chws.
The giant anteater (My'mecophoga tridactylal
reaches 1.8 m in length and has grey and black
fur and a bushy tail. The lesser anteater or
tamandua Qamondua tetradoctylal is a smaller
arboreal animal with a prehmsile tail. Order
Edentata. Several other unrelated anirnals that
feed on ants or termites are called anteaters;
these include the *pangolins (scaly anteaters),
*echidms (spiny anteaters), and *aardvark.

Antelami, Benedetto (active 1177-1233)

Italian sculptor. He developed a style that
marked the transition between the rc
mmesque md the gothic. His best-known
works are the reliefs on tlte doors of the bap
tistry at Parma of which he was probably also
tie architect-

antelope A fast-running hoofed mammal
belonging to the family Bovidae and occurring
chiefly in Africa but occasionally in Asia. The
shoulder height varies from 25cm in the
"royal antelope to 180cm in the *eland. All
male antelopes and some females have horns.
See also ctzttts: cNUi KUDU.

antcnna 1. (zoology) The sensory feeler of in-
sects, crustaceans, and many ot}er arthropods,
one or two pairs of which are attached to the
head. They are usually jointed threadlike struc-
tures containing receptors of sound, smell,
touch, and temperature. 2. (radio) See AERIAL.

anther &e srAMEN.

Anthony of Egypt, St (c.2s1-3s6 AD)
Egyptian hermit and founder of Christian
monasticisrn An ascetic from the age of 20, he
withdrew into isolation for 34 years, when he
emerged to organize a monastic community.
When he was about a hundred years ol4 he
preached against Arianism. His combat with
temptation in the desert is described in
Athanasius's Life oJ Saifi Anthonl; it b€came a
frequent sub$ in Christian art.

Anthony of Padua, St (119s-1231) Por-
tuguese friar ad Doctor of the ChurctL known
for preaching and converting heretics in N
Italy and the Albigens€s in S France. He became

professor of theology to the Franciscan Order
in 1223. He is often invoked as a fnder of lost
properfy.

anthracene (q.H,o) An aromatic compound
consisting of three fused benzene rings. It is
obtained from coal tar and us€d to make dyes.

anthracite See coAL.

anthrax A contagious disease of many ani-
mals, including farm livestock, that can b€
transmitted to mart. C.aused by the bacterium
Bacilh)s anthracis, it is usually contractd by
eating contaminated food. Onset is often sud-
den with a rise in temperature, staggering, res-
piratory distress, conwlsions, md death In
horses and pigs a subacute form may occur,
with progressive swelling of the throat and
neck resulting in Iaboured breathing and chok-
ing. In many countries the authorities must be
notified of any outbreaks. Treatment is with
antibiotics and prevention is by vaccination of
herds. Humans may develop localized swellings
after handling infected carcasses or acquire a
pneumonia from inhaling the bacterial spores
(woolsorters' disease).

Although several governments and terrorist
groups are believed to have developed anthrax
as a biological weapon" it has never been used
in conflict.

antrhropoid ap€ A tailless *primate belong-
ing to the family Polgidae,which includes the
gibbons, chimpanzees, orang-utans, and goril-
las. See APB.

anthropology The scientiflc study of man
in his physical and social aspects. It includes
"archaeolog5r, 

*Iinguistics, cultural or social
anthopology, and phpical anthropology.
Physical anthropology is concerned with the
origiru and evolution of marr through the ex-
amination of his fossil remains, and the study
and.lassification of the races (see also ANTHRo-
PoMETRY). Cultural anthropology is concerned
with the evolution of human society and cul-
ture, including language, and with the system-
atic comparison of mial, linguistic technical
and behavioural diversity.

anthropometry The science concerned
with the measurement of the human body,
particularly with respect to the variation tllat
exists between different populations and
races. Anthropometry ranges from the meas-
urement of structural characteristics. sudr as

height and cranial capacity, to the amlysis of
chemical constituents of the body, such as

blood groups. By comparing fossil and present-
day measurements anthropometry has also



49 Antigua and Barbuda

helped to reveal the sequence of events that
has mcurred during the evolution of man (see

ANTHRoPoLocY).

antft ropomorphism The human tendency
to ascribe the motives, feelings, etc- of human
beings to nonhuman entities. The anthropo-
morphism of ancient Greek religion was
ridiculed by Xenophanes of C-olophon (6th cen-
tury Bc) but fu in Christianity has not es-

caped from an implicit anthropomorphism.
Religious art can scarcely avoid being anthro
pomorphic.

antiballistic missiles High-speed nuclear
weapom used to attack hostile *ballistic mis-
siles. Operated by ground-based radar and com-
puters, they rely for their final attack on their
own guidance systems, destroying the target
by radiation from their warheads. Short-range
versions with low-yield warheads (e.g. US

Sprint) are desigled to seek and destroy targets
within the earth's atmosphere: long-range mis-
siles with high-yield warheads operate in space
(e.9. US Sporton).

antibiotics Drugs derived from microorgan-
isms or synthetically to treat infections caused
by bacteria or fungi Bacteriocidal antibiotics,
such as *penicilliq kill bacteria whereas bacte-
riostatic antibiotics, such as *tetracycline and
*chloramphenicol" simply halt their growtlr.
Examples of antifmgal antibiotics are nys-
tatin and griseofulvir Possible adverse effects
of antibiotic treatment include allergic reac-
tions. The appearance of resistant strains of
bacteria. due to the indiscriminate use of anti-
biotics, has resulted in the development of cer-
tain life-threatening infections that do not
respond to most existing drugs.

antibody A protein produced by certain
white blood cells (Iymphocytes) that reacts
specifically with and neutralizes a foreigrr pro
tein (e.g. a bacterium), which is known as the
aatigen- Antibody production is stimulated by
contact with the antigen: subsequent exposure
to the antigen produces a greater antibody re-
sponse, which provides the basis of "immunity.
Antibodies contribute to the bodfs resistance
to infection and are responsible for tJ:e rejec-
tion of foreign tissue or organ transplants. See

also trloNoctoxnL ANTIBoDY.

Antichrist In the New Testament, a person
or itrtitution opposed to ChrisL who will ap
pear before Christ's second corning (John
2.18-22). Some early Christiaru believed Nero to
be the Antidrrist; many reformers, such as

Luther, saw the pope in this role.

anticlane An arch-shaped *fold or upfold in
folded rock strata" the oldest rocks occurring
at the core. In areas of complex folding an up
fold may have its youngest rocks at the core,
the resulting structure being termed an an-
tiform. Compo.re SYNcLINE.

anticoagulants Drugs, such as heparin and
warfarin that interfere with blood clotting.
They are used when there has been" or there is
a risk of, clots forming in the blood vessels, as

after *thrombosis of the leg veins.

anticyclone (or high) An area of atmos-
pheric pressure higher tlnn the surrounding
air witl one or more isobars of approximately
circular form around its centre. Winds, gener-
alty light, circulate around the high pressure
centre in a clockwise direction in the N hemi-
sphere and anticlockwise in the S hemisphere.
Caln settled weather is usually synonymous
with antiryclones in temp€rate latitudes.

antideprcssants A class of drugs used to
relieve depression. The most widely used are
the triryclic antidepressants, which include
amitriptyline and imipramine, and the SSRIs
(selective serotonin reuptake inhibitors), such
as fluoxetine (Prozac). The MAO inhibitors pre-
vent the action of the en4rme monoamine oxi-
dase in breaking down adrenaline and related
compounds that affect mood These antide-
pressants firay have serious side effats and are
tlerefore restricted to the treatment of severe
psychological disorders.

Antietam, Battle of (u September 1862)A
decisive engagement in the US Civil War,
which prevented the C-onfederate capture of
Washingtorl DC In the last of a series of bat-
tles, the advance of the ConfedeEte general
Robert E. *Le€, was checked at Antietam by the
Federal general George B.McClellan (1826-85).
The South lost about 10 000 men but Mcclellan
allowed Lee to withdraw into Vilginia

Antagone In creek mythology, the daughter
of "Oedipus and Jocasta, whose story forms the
basis of Sophocles' tragedy Afltigone. When her
father was banish€d from Thebes she accompa-
nied him into exile in Colonus. Her brothers
Etecles and Polyneices had agreed to reign d-
ternately in Thebes, but Eteocles' refusal to
yield the crown led to their killing each other.
Despite the Theban senate's decree prohibiting
the burial of Polyneices, Antigone performed
the funeral rites for her brotlrer. She was con-
sequently ordered to be buried alive by Creon"
ruler of Thebes, and hanged herself.

Antigua and Baltuda A west Indian

C
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D country in the E Caribbean Sea, comprising the
islmds of Antigu4 Barbuda, and Redonda.
Tourism is the chief source of revenue; sugar
and cotton production are also important and
fimncial seryices are being developed. History
Antigua was discovered by Columbus (1493)

and colonized by British settlers in 1632. It
formed an associated state within t}Ie British
C-omrnonwealth from 1967 until gaining inde-
pendence in 1981. It is a member of CARICOM.
Elections in 2004 resulted in defeat for the rul-
ing Labour Parry, which had held power since
196. Currenc)4 dollar of 100 cents. Area:
,140sqkm (u0sqmi). Population (2003): 76800.
Capital St John's.

antihistamine A drug that interferes with
the action of *histamine. Some antihistamines
(e.g. chlorpheniramine) prevent histamine
from causing allergic reactions md are used to
treat hay fever and other allergies; some of
these drugs are also used to prevent travel sick-
ness and as sedatives. Other antihistamines (e.9.

ranitidine) prevent histamine stimulating the
secretion of gastric juice and are used to treat
peptic ulcers.

Antilles The islands of the west Indies, ex-
cluding the Bahamas. The group is divided into
the *Greater Antilles ed the *Lesser Antilles.

antimatter Hypothetical matter in which
the constituent atoms consist of antipartides
For every elementary particle (see PARTICLE
PHYsIcs) there exists an antiparticle that is
identical except for certain of its properties,
such as electric charge and isospin number,
which are of equal magnitude but opposite in
sign An atom of mtimatter would contain a
nucleus of mtiprotoN and antineutrons sur-
rounded by positrons (antielectrons). See also
ANNIHILATION.

antimony (Sb) A metallic element that oc-
ors in nature as the element and more com-
monly in the sulphide stibnite (Sb,S3). The
element exists in two forms: the normal metal-
lic form, which is brittle bluish-white and
flaky, and an amorphous grey form. It forms
the oxide (Sb,O.) by burning in air and the
volatile hydride, stibine (SbHr), which like
many antimony compounds is toxic. Pure anti-
mony is used in making *semiconductors;

other uses include addition to lead to increase
its hardness in battery plates and as oxides or
sulphides in paints, glasses, and ceramics. At no
51 at wt 12175; mp 6307"C bp 1587"C.

Antioch (modem Turkish me: Antakya)
36 12N 35 10E A town in central S Turkey, near
the coast and the Syrian border. Founded in 301

Bc, it had a large early Christian community,
md there are notable Rom mosics in tIrc Ar-
chaeological Museum. Population (19q est):

\37 200.

antaoxidant A substance that inhibits oxi-
dation of such products as food. paints. plastics,
fuels, etc. Natural antioxidants, such as ascor-
bic acid (vitamin C), vitamin E, and beta-
carotene, reduce damage to cells caused by fre
*radicals.

antipope A person raised to the papacy in
opposition to a lawfully elected pope. Hippoli
tus, the first of some 40 antipopes, was created
in the early 3rd century. During the later
Roman Empire and the middle ages most an-
tipopes represented rival factions supporting
different political or doctrinal claims. In the
11th and 12th centuries some 14 antipopes were
chosen by the Holy Roman Em1rerors, who re-
sented the Ctrurch's growing independence
from lay control. From 1378, following the
*Great Schism, the popes remaining in Avi-
gnon under French control were styled an-
tipopes. The C,ouncil of Pisa (1409) elected a new
pope to end the Schism, but he too was re-
garded as an antipope until unity was restord
at the Council of *Constance (15.15). There have
been no antipopes since the mid-1sth century.

antipsychotics A group of drugs used to
quieten disturH patients with schizophrenia,
brain damage, mania, deliriurn, or agitated de-
pression. They jnclude the pheflothiazines (e.9.

chlorpromazine) and the butyrophenones as
v/ell as the more recent so{alled atypical anti
psychotics (e.9. clozapine, risperidone), which
have less severe side€ffects.

Antirrhinum A genus of chiefly Mediter-
ranean and W North American herbaceous
plants (about ,lO species). The most widely cul-
tivated species is the ornamental snapdragon
lA. majusl, 30-80cm high with brightly
coloured twolipped tubular flowers adapted
to pollination by bees. Family Srrophulariaceae.

antisemitism Hostility towards Jews,
which has characterized their existence since
the diaspora (6th century Bc). Represented as
God's chosen people in the Old Testament and
the betrayers of Christ in the New Testament,
the Jews appeared 6 a threateningly coherent
minority in Christian Europe, especially as
many served as moneylenders to Christians,
who were forbidden by canon law to lend
money for interest (usury). As a rsult of ex-
pulsion, persecutior; the Inquisition (1478), and
papal bull (1555) medieval Europe lost large
numbers of its Jews, many of whom enriched
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the Muslim countries of N Africa and Turkey.
It was not until the 18th{entury Enlighten-
ment had introduced religious freedom that
they returned in any numbers. However, in the
19th century the earlier church-led anti-
semitism was replaced by a spurious jingoism,
especially in Germany. In France, it became
public in the *Dreyfus affair. In Russia gov-
ernment-tolerated pogroms were common in
the late 19th century. Antisemitism reached its
peak in Hitler's final solution (see WANNSEE
CoNFERENCE), which cost the Jev/s six million
lives (see noroceusr). Since the establishment
of the state of Israel, antisemitism has to some
extent been replaced by Amb anti-Zionism. lt
dms, however, persist, especially in E Europe.

antaseptac A substance that kills bacteria
and other dangerous microorganisms and can
be applied to the skin (to cleanse wounds,
before surgery, etc) or taken internally. Anti-
septics are generally distinguished from disin-
fectants, which are too toxic to be used on or
within the body.

antitoxin An *antibody produced against a
toxir Antitoxins can be isolated from inocu-
lated healthy animals and used to treat or pre-
vent specific infections: for example, an
antitoxin against tetanus is obtained from the
plasma of animals inmulated against tetanus.

antitrust acts US legislation to control
*monopolies and preserve a competitive mar-
ket. The Sherman Antitrust Act (1890), the first
of several measures, prohibited contracts "in
restraint of trade." Interpreted narrowly at
first, these laws were strengthened by succes-
sive legislation (including the Clayton Act [r14
and the Antimerger Act 1950) prohibiting or
restricting interlocking directorships, price
fixing, and takeovers. In the UK, the less strin-
gent Fair Trading Act (1973) performs similar
functions.

antleis The paired bony structures growing
from the heads of deer, generally confined to
males. In temperate regions the antlers begin
to grow in early summer: they are at first cov-
ered with velvety skin, which is later shed.
Used for fighting md display, the antlers are
shed each year at the end of the mating seasorl
Deer grow their first set of antlers, which are
usually straight spikes, at the age of 1-2 years.
The number of points is increased in successive
years.

antlion An insect belonging to a family
(Myrmeleontidae\ in which the adults resemble
dragonflies and live only long enough to mate
and lay eggs. The predatory laroa lives 1-3

years, generally at t}le bottom of a conical pit
in loose sand: any insect that falls into the pit is
snapped up with its large jaws, which protrude
from the md. Ordet: Newoptsa.

Antofagasta 21 51S 102 18W A ciry in NW
Chile, a port on the Paciflc Ocean. It is a com-
mercial md Industrial centre. The chief indus
tries are metal refining and founding: export
include nitrates and copper. The University of
the North was established here in 1956. Popula-
tion (1999 est): 243 048.

Antonello da Messina (c. r43o-c.1479lttal-
im painter, born in Messina (Sicily). He trained
in Naples, where he probably learned the Flem-
ish technique of oil painting; this he intro-
duced to Venice during a visit in 1475. The
realism of Flemish art also deeply influenced
his style, particularly lnSt Juome in His study
and Portrait of o Man (both National Gallery,
London).

Antonescu, lon (1882-1946) Romanian gen-
eral and politician. A pro-Nazi" he became
prime minister (1910), replacinj Carol II's gov-
erment with a totalitarian regime. In 1911 he
commanded the army in Bessarabia- He was ex-
ecuted for war crimes.

Antonine Wall a Roman frontier defence
work 585 km (36.5 mi) long, linking the Firths
of Forth and Clyde in S Scotland and still sur-
viving in places. It was built about 142 AD by
Iollius Urbios, governor of Britain, for the
emperor *Antoninus Pius, and abandoned in
1 AD. A military road lin-ked 29 small forts
along a turf wall 3 m (10ft) high and 4.3 m (14

ft) wide, behind a substantial ditch. See olso
HADRIAN'S WALL
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of the stag. Ihis ander has 6 branches; a stag with a
head of 12 branches is called a royal.
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D Antonanus Pius (85-161 AD) Roman em-
p€for (138-51). Antoninus m admitted by Em-
peror Hadrian to his advisory council and
adopted as his successor in 138. His reign was
generally prosperous: minor campaigns were
fought abrmd md noted legal reforms were
introduced: the *Antonine Wall was built dur-
ing his reign He was deifled after his death.

Antoniona, Michelangelo (D12- ) Iral-
ian film maler. In 1939 he moved to Rome to
work for the magazine Cinemo. His first films
wete Gente del Po (1943-471 and Cronoca di un
anorc (79501. Later films inc\sde L'awentura
(1959), ta notte (19671, BlottlJp 119661, Zabriskie
Point l7970l,The Passenger 17975],, aIId Beyond the
Clouds (19{)5).

Antram 1. A historic county of NE Northern
Ireland, on the Atlantic Ocean and the Irish Sea-

Its administrative powers were devolved to the
new district councils in 1973. On the N coast is
the famous *Giant's Causeway. Outside Belfast
the county is agricultural Industry includes
the manufacture of man-made fibres, which
has largely replaced linen production Area:
3100 sq km (1200 sq mi). 2. A district in North-
ern Ireland, in Co Antrim. Area: 415 sq km (150

sq mi). Population (2001): 218 366.

Antwerp (Flemish name: Antwerpen: French
Mme: Anvers) 51tlN425E A city in Belgium,
on the River Scheldt. Antwerp is one of the
largest seaports in the world ud has impor-
tant sNpbuilding and shiprepairing indus-
tries. Other industries include oil refining,
diamond cutting, textiles, and electronics. It
possesses ma[y fine buildings, including the
l4threntury gotNc ettrcdral md the 16th.
century Butchers' Hall. There is a large Flem-
ish-speaking population. History: the leading
commercial centre of western Europe in the
16th century, its decline began with religious
strife and its sacking by Spaniards (1576); this
was further hastened by the closure of the
River Scheldt (1648). The revival of its economy
began when Belgium purchased the shipping
rights of the river from the Netherlands. Pop
ulation (20m est): %52f.
Anubis Egyptian god of the dead usually
represented as a crouching jackal or a jackal-
headed man He supervised the weighing of
the souls of the dead and the embalming of the
body (originally devised, it is said, to preserve
the body of Osiris).

Anura An order of amphibians (over 2000
species) comprising the *frogs and *toads,

Anurans are specialized for jumping, having a
short backbone, no tail, and large hind legs. The

eggs hatch into tadpoles, which undergo
*metamorphosis This order is also called the
Salientia.

Anyang 3604N 11420E A city in E Chin " in
Henan province. The last capital (1384-1111 Bc)
of the Shang dyntrty, it htr many archaeologi-
cal remains. Industries include cotton and
steel. Population (1999 est): 527982.

AI{ZAC The Australian and New Zealand
Army Corps, which served in World War I in
Europe and the Middle East. On ANZAC Dey, 25

April (the day of the ANZAC Ianding in Gal-
lipoli in 1915), the dead of both World Wars are
remembered

aoudad A tawnyroloured sheep, Amrnotro-
gus lewia, also called Barbary sheep. The only
wild sheep in Africa aoudads live in dry rocky
northern regioro md obtain wter meinly
from vegetation and dew. They stand 102 cm at
the shoulder and have outward<urving horns
and long hair hanging from the ne<k and chest.

Apache A North American Indian people
with six major divisions: the Jicarillos,
Mescaleros, Chiricahuas, and Western Apache
of the S Plains and SW region of the USA; and
the Lipan and Kiowa-Apache living further to
the east. Their language is of Athabascan type.
They were feared raiders, who frequently at-
tacked the villages of Pueblo Indians and Span-
ish settlements In addition to hunting, some
groups practised farming. Normally tribal
unity was slight but in the late 19th century,
under such chids as Geronimo and Victorio
they would form groups to attack the Ameri
cans. There are today about 10(m Apaches on
reservations.

apartheid (Afrikaans: apartness) The policy
of separate development of the White and non-
White populations in South Africa. Aparthei{
which was introduced by the Afrikaner Na-
tional Party in 1918, aimed to divide South
Africa into separate regions for Whites afld
Blacks. The White minority that governed
South Africa attracted worldwide hostility for
this policy and in 1961 South Africa was forced
to withdraw from the British Commonwealttl
In lltsS non-Whites won limited constitutional
rights and interracial marriage was allowed-
Increased internal unrest, combined with
sporting and fimncial pressure from outside,
led *de Klerk to start dismantlingapartheid. In
1992 Whites voted in a referendum to admit
Blacks to the political process and in 1993 a new
constitution enfrandrised all South African
adults: in 1991 Nelson *Mandela was elected the
first Black President of South Africa-
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apatite The cDmmonest phosphorous min-
eral, of composition CaJPOilOH,F,CI). It is
found as an accessory mineral in many ignmus
rocks and is used in the production of fertiliz-
ers. The enamel of teeth is composed almost
entirely of apatite (see also rruoxroATroN) and
the chief inorganic consdruent of bone is hy-
droxyapatite, Ca,JPO.)"(OH),

Apatosaurus A huge herbivorous dinosaur,
which has also been called Brontosourus, of the
late Jurassic period which ended about 135 mil-
lion years ago. Up to 21m long and weighing
up to 30 tonnes, it had massive pillarJike legs,
a long neck and tail, and sp€nt most of its time
in swamps, coming ashore to lay eggs. With
its nostrils placed high on its head, it was able
to stand almost fully submerged- Order:
Saurischia.

ape A higNy intelligent tailless *primate b€-
longing to the farnily Pongtdae (11 sp€cies),

found in central Africa and S Asia- There are
two subfamilies: the arboreal Hylobatinae (see

cIBBoN; slAMANc) and the grounddwelling
Ponginae lsee cHtMpANzEE; oRANG-urAN; co-
RILLA), also called great apes. Forest apes are
often solitary but grounddwelling apes live in
complex societies and all have highly dwel-
oped means of communication Some tailless
primates of other families are also called apes.

Apennines (ltalian name: Appennini) A
mountain range in ltaly. It extends about
1050km (652mi) down the Italian peniruula
from the Maritime Alps in the tIW to the Strait
of Messina in the S. The range is not generally
very higll the highest peak being Monte Corno
at 2914 m (9560 ft). The Apennines are volcanic
in the S (see vEsuvlus).

aphelion The point in the orbit of a body
around the sun at which the body is furthest
from the sun. The earth is at aphelion on 3 July.
Corflpore PERtHELtoN.

aphid An insect, also called a plant louse, be
longing to a family (Aphidael of plant pests.

Small, soft, and often wingless, aphids have
long thin antennae and weak legs and are usu-
ally green (greenfly), red, or brown There are
two thin tubes projerting from the aMomen
from wNch honeydew is secreted. Aphids feed
on plant sap, piercing plalt tissues with sharp
beaklike mouthparts, causing leaf curl, retar-
dation of growth, and often forming galls.

Order'. Hemipteru.

Aphrodite In Greek mythology, the goddess
of love, called *Venus by tire Romans. Accord-
ing to Homer she was the daughter of Done

and Zeus; Hesiod says tlat she was born from
the foam after *Uranus had been castrated and
his genitals thrown into the sea She was the
wife of Hephaestus but had an affair with
Ares. Paris' choice of her as the most beautiful
of the three goddesses at the wedding feast of
Peleus and Thetis (the others were Hera and
Athena) caused the *Trojan War. Revered
throughout Greece as the personification of
spiritual love, she also embodied sensual lust.

Apis The Egyptian bull god. Originally a

minor fertility god" he became associated with
ftah and later Osiris (when he became known
as Serapis). A bull sacred to him wes kept until
another with appropriate markings was found:
it was then ritually drowned in the NiIe and its
body mummified in the Serapeum vault at
Saqqaratl

apocalypse (Greek revelation) In the New
Testament, the Book of *Revelation The term
is also used of mrious nonmonical writings,
such as the Book of Enoch, and of parts of the
Old Testament books of Isaiah Ezekiel, and
Daniel. Full of symbolism and imagery, they de-
scribe visions of a grst new era that will su"
persede the present age of suffering.

Apocrypha (Greek hidden things) Twelve
books taken by the early Christian Church
from the Greek version of the OId Testament
but not forming part of the Hebrew Bible.
They originated in the Hellenistic Judaism of
A.lexandria but were not accepted as canonical
by orthodox Jews. In the *Vulgate, most of
them are printed with the Old Testament but
they are omitted or printed as a separate sec-

tion in Protestant versions of the Bible. They
are: I Esdras, Tobit, Juditb" the Rest of Esther,
the Wisdom of SolomorL Ecclesiasticus, Baruch
with the Epistle of Jeremy, the Song of the
Three Holy Children, the History of Susanna,
Bel and the Dragon, the Prayer of Manasses,
and I and II Maccabees.

alrogce The point in the orbit of the moon or
of an artificial satellite around the earth at
which the body is furthest from the earth-
Compare PERIGBE.

Apollinaire, Guillaume (wilhelm de
Kostrowitzk)4 188o-rn8) French poet. Born in
Ita]y, he settled in Paris in 1900. His poetry, first
collected in Alcmls (1913), blends lyricism with
experiment. Having been wounded in World
War l, he wrote a surrealist play, Les Mamelles
de Tirtsios (1917), and a modernist manifesto,
L'Esprit notreau et les Witel during his recu-
peration. The poems in Calligranmes (1918) in-
cluded typographical experiments.

C
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D Apollo A Greek god, symbol of light, of rea-
son, md of male beauty. He is also associated
with medicine, prophecy, music md poetry,
the care of animals and crops, morality, and the
maintenance of striely. He md his sister
*Artemis were the children of *Zeus by *Leto.

He established his oracle at Delphi after killing
rython, its dragon guardian.

Apollo moon programme The US pro-
gramme to land men on the moon by 1970, an-
nounced by President Kennedy in 1961. The
programme was directed by "NASA A Saturn
V rmket launched the Apollo spacecraft to
wards the moon and, once t}te craft was in
lunar orbit, the lunar modtrle descended to the
moon's surface carrying two astromuts. The
third astronaut remained in the orbiting craft.
At the end of the surface mission the lunar
module's descent stage was left on the moon
while its ascent stage was shot into lunar orbit
and docked with the orbiting craft. Following
the trmsfer of the two astromuts, the ascent
stage was jettisoned and the spacecraft re-
turned to earth. The astronauts travelled to
and from the moon in the command module,
the rocket engines for in-flight manoeuvres,
fuel cells, etc., being carried in the separate ser-
vice module, which was jettisoned prior to re-
entering the earth's atmosphere.

The first six Apollo missiom were unmamed
test flights, the next four being manned.
Apollo 11 made the first manned lunar landing
in July 1969. Of the six ensuing missions, all, ex-
cept Apollo 13, were highly successful.

Apostles In the New Testament, the 12 men

chosen by Jesus as his disciples who, after his
death, were to spread his teaching throughout
the Romm world Originally they were: An-
drew, Bartholomew (or Nathaniel), James son of
Alphaeus, James son of Zebedee, John, Jude (or
Thaddeus), Judas Iscariot, Matthew (or Levi),
Philip, Simon Peter, Simon the Zealot. and
Thomas. After his suicide Judas Iscariot was re-
placed by Matthias. St Paul is also included
among the Apostles because of his claim to
have seen Jesus after the resurfection.

Apostles' Creed A christian profession of
faith in three s(tiom concerning God the Fa-

ther, Jesus Chdst, and the Holy Spirit. Widely
used in the Western Churches, it is of uncer-
tain date but its present title first occurs in a
letter of St Ambrose of about 390 AD.

apostolac success:on A Christian doctrine
held by the Roman Catholic and Orthodox
Churches md by some Anglicans. Its upholders
claim tlEt the Apostles appointed the first
bishops and that tiere is thus a continuous line
of succession from tlle Apostles to the present
ministries of these Churches, along which the
power and authority given by Christ to the for-
mer have passed to the latter.

Appalachian Mountains A mountain
range in North America It extends NE-SW
from the Gasp6 Peninsula" in Canada to A1-
abama and separates the Mississippi-Missouri
lowlands from the Atlantic coastal plairl It
consists of a series of mountain ranges and
plateaus, including the Allegheny Mountains,
the catskill Mountains, and the white Moun-
tains of New Hmpshire. Its highest point is

craft astrcnauts launch date comments

Apollo 7 W Schirra W Cunningham D. Eisele

Apollo 8 F. Borman J. Lovell W Anders

Apollo 9 J. McDivitt D. Scott R, Schweickart

Apollo'10 T. Stafford .,. Young E. Cernan
Apollo l1 N. Armstrong E. Aldrin M. Collins

Apollo '12 C. Conrad A. Bean R. Gordon
Apollo 13 J. Lovell F. Haise J. Swigert

Apollo 14 A. Shepard E. Mitchell 5. Roosa
Apollo 15 D. Scott J. lMin A. worden
Apollo 16 J. Young C. Duke T. Mattingly
Apollo 17 E. Cernan H. Schmitt R. Evans

I I October 1968

21 December 1968

3 March 1969

18 May 1969
16 July '1969

14 November 1969
1 1 April 1970

31 January 197,|
26 luly 1971
l6 April 1972
7 December I 972

first manned flight of Apollo
spacecraft
first manned flight around
moon
complete Apollo craft tested
in earth orbit
rehearsal of moon landing
first manned moon landing,
20 iuly
second moon landing
mission aborted after in-
flight explosion in service
module
third moon landing
fourth moon landing
fifth moon landing
last moon landing

Apollo moon progranme
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Mount Mitchell, at 2038m (6584f0. Coalmin-
ing is important and iron ore is also extracted
It also contains the Appalactrian Trail the
longest continuous fmtpath in the world.

Appaloosa An Arnerican breed of spotted
riding horse. Height: 1.47-1.60 n 174/z-15%
hand$.

appeal In law, the review of a court decision
by a higher court, usually at the request of one
of the parties to the case. The decisions of some
administrative or professional bodies may also
be appealed against in the courts. Appeals in
*common law systems are usually based on aI-
leged errors of Iaw in the original trial, but
may sometimes also be based on errors of fact.
see also couRTs oF LAw.

appeasement In the 1930s, the policy of the
British prime minister, Neville *Chamberlairl

and his French counteryart, Edouard Da1adier,
of accepting the demands of Hitler and Mus-
solini in the hope of maintaining peace. It cul-
minated in the Munich Agreement (1938),

which was totally discredited in 1939, when
Hitler seized Czechoslovakia and precipitated
World War II by marching into Poland.
Strongly opposed by Winston Churchill, ap-
peasement has since been excused by some as

an attempt by Britain md France to buy time
to rearm.

appendix (or vermiform appendix)A thin
blind-ended tube, 7-10cm long, that opens
from the end of the large intestine. It has no
known function in man and is prone to in-
fection, causing inflammation known as ap
pendicitis Surgical removal of an bflamed
appendix is often necessary to prevent ruPture
and subsequent *IEritonitis. In herbivorou
animals (e.g. rabbits and cows) the appendix is
large and functions in the digestion of veg-
etable matter.

Appian Way The road, built about 3u Bc by
the statesman Appius Claudius, between Rome
and Capua. It was the flrst in the strategic net-
work of Roman roads. A short stretch is still
visible near Rome.

apple A deciduous tree or shrub of the genus
Malas (about 35 species), native to N temlrerate
regions and widely cultivated for their
rounded fleshy fruits (pomes). Several species
have been cultivated, especially M. pumila of W
fuia, with the development of numerous vari-
eties of dessert, cooking, and cider apples. Ap-
ples are also used for soft drinks md as a
source of pecti[ Family Rosaceae. See also cur
APPLE.

Appleton layer see roNosrrrrn r.

Appomattox 3721N7851w A town in the
USA in Virginia The US Civil War ended here
when Robert E. Lee surrendered to Ulysses
Grant on 9 April 1865.

apricot A tree, Prrnrs armeflico, native to
China arld widely grown in warm temperate
countries, especially Spain, for its fruits. It is
6-9m tall and has white five-petalled flowers
and toothed heart-shaped leaves. The orange-
yellow fruits have swet flesh. Familyt.. Rosaceae.

apse A semicircular or polygonal eastern end
of a church used in the basilica and in ro
manesque and Norman architecture. The
clergy were seated in the apse behind the cen-
tral altar.

Apulia (or Puglia)A region in SE Italy, on the
Adriatic Sea- It consists of lowlands in the N
md S and a hilly central area. Wheat, tobacco,
vegetables, olives, flgs, vines, and almonds
are the main products. Manufacturing is being
developed, particularly at Taranto. Area:
19347sqkm (7470sqmi). Population (2000 est):

4085239. Capital Bari.

Aqaba 2932N3500E A port in Jordan, on t}le
Gulf of Aqabq a narrow inlet at the NE end of
the Red Sea Aqaba was the Roman stronghold
of Aelana- Being Jordan's only port, it has b€en
considerably expanded to export phosphates.
Population (19S est): 46 090.

aquamarine A pale blue or green variety of
*beryl. Many fine specimens of this gemstone
come from Brazil Madagascar, and California.

aquarium A receptacle containing fresh or
salt water for maintaining flsh, aquatic plants,
etc. or a building in which such receptacles are
displayed. A water heater (for tropical species),

aerator, and filter may be necessary. The first
public aquarium was opened at the London Zoo
in 1853.

aquatint An etching technique that pro-
duces a result similar to a wash drawing- The
method was invented in the 1750s by a French-
marl Jm Baptiste Le Prince (17J3-81). Sharply
defined areas of tone are employed, usually in
conjunction with etched lines. A printing plate
is sprinkled with powdered asphaltum or
resirL which is fixed to the plate by heating.
Stopping-out varnish is used to mask different
areas as the plate is immersed for varying
lengths of time in an acid bath. Goya and Pi-
casso used the technique with outstanding ef-
ftrt.
aquavit A spirit distilled from grains and

ffi
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B flavoured with caraway seeds. Drunk predorni-
nantly in Scmdinavia, it is served ice cold.

aqueduct A narrow bridge, channel, or con-
duit designed to enable Mter to flow at a
steady rate over irregular natural terrain, such
as a valley. Aqueducts were built by the Greeks,
but the technique was developed by the Ro
mans. Impressive Roman examples still suryive
at Nimes, Segovia and Rome.

Aquilegia A genus of perennial herbaceous
plmts {100 species) of temperate regions, com-
monly known as columbines. Their flowers
have petals with long honey-secreting spurs.
Many modern hybrids are derived from the
European columbine (A. ttulgarisl. Family Ro-
nunculaceae.

Aquinas, St Thomas (c.12?.5-7 4) Italian Do-
minican theologian, scholastic philosopher,
and Doctor of the ChurcL known as Doctor An-
gelirus. The son of Count Landulf of Aquino, he
was educated at Monte Cassino and at the Uni-
versity of Naples. Joining the Dominican Order
in 1244 in spite of parental opposition, he be-
came a pupil of Albertus Magnus in Paris (12,1.5)

and followed him to Cologne in 12,18. He was a
theological adviser (125f69) to the papal Curia
before teaching in Paris until 1272, when he
was appointed a professor at Naples. He was
canonized in 1323. His most influential works
are the Summa contra gefiiles(7259-ft), written
for missionaries, and the uncompleted, Summa
theologica (1266-731, the first systematic work
of latin theology. Feast da)a 7 Marctr.

Aquino, Cory (Coraz6n Aquino; 1933- )
Philippile stateswoman; president (1986-92).
She succeeded her assassinated husband Be
nigno S. Aquino (1933-83) as leader of the op-
position and became head of state when the
corrupt *Marcos tegime came to an end.

Aquitaine (Latin name: Aquitania) A plan-
ning region in SW France, bordering on the Bay
of Biscay. Formerly m administrative region in
Roman Gaul, it extended from the Pyrenees N
to the River Loire. It became an independent
duchy under the Merovingians (7th century).
The marriages of Elmor of Aquitaine to Louis
VII of France and then to Henry II of England
resulted in rival French-English claims to the
territory (see HUNDRED vrens' wan). Area:
41408 sq km (15984 sq mi). Population (1999):

2 908 3s9.

Arab horse an ancient breed of horse origi
nally bred by the Bedouins in Arabia. It is usu-
ally grey, chestnut, or bay with a long silky
mane md tail, a wedge-shaped head, and m

arched neck The Arab is prized as a riding
horse for its speed" hardiness, and docile tem-
perammt. Height: 7.42-7.52 m 114-15 hands).

Arabia A peninsula in the Middle East, form-
ing the SW tip of Asia and bordered by the Red
Sea" the Gulf of Aden, the Gulf of Oman, and
the Persian Gulf. It consists of Saudi Arabia"
Yemen, Oman, the United Arab Emirates,
Qatar, Babraiq and Kuwait. Hisrory: as remains
of irrigation systems show, S Arabia was the
site of technologically advanced ancient civi-
lizations. It was conquered briefly by the Per-
sims in 575 AD and later unified from Mece by
Islam in the 7th century, when the previously
warring Arab tribes turned their attention to
the conquest of N Africa, SW Asia, and S Eu-
rope. From the 16th century until World War I
the Ottolun Turks held nominal control over
much of the peninsula, challenged chiefly by
the Wahlnbiyah. From the mid-19th century
until the late 1960s the UK was the chief for-
eign presence.

Arabian Desert 1. A desert chiefly in
Saudi Arabia. Area about 2300000sqkm
(887 844 sq mi). 2. A desert in E Egypt between
the River Nile and the Red Sea

Arabian Sea A section of the Nw Indian
Ocean between Arabia and India. Comected to
the Mediterranffi Sea by the Red Sea md the
Suez Canal, it forms a major shipping route.

Arabic A member of the Semitic group of
languages. It is written from right to left. Ara-
bic is the mother-tongue of some 110 million
people inhabiting SW Asia (the Middle East)
and the countries of N Africa. Arabic can be
roughly classified into three parts: (a) Classical
Arabic, the language of the *Koran aad the
great Arab writers and poets; (b) Modern Liter-
ary, or Standard, Arabic, the language of the
press and broadcasting and (c) the colloquial
dialects (vernaculars), which differ in a greater
or lesser degree from country to country.

Arabic numerals The number symbols 0,1,
2,3,4,5,6,7,8,9.T-hey are believed to have orig-
inated in India and were introduced into Eu-
rope by the Arabs in about the 10th century
AD. c,mpare R0MAN NUMERALS.

Arab League An organization formed to
promote Arab unity and cooperation. Formed
in Cairo in 1915, it consisted of those Arab
countries that were then independent; others
joined on attaining independence. Palestine,
represented by the PLO, is a member. The
League has had some success in the scientific
and cultural field but in politics has been split
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between its conservative and progressive
members. In 199, following the EgyptianJs-
raeli peace treaty, Egypt was expelled from the
League, which was relocated in Tunis: it re-
turned to Cairo following Egypt's readmission
in 1989.

arable farming The cultivation of plants
for food, fibres, vegetable oils, etc. Arable farm-
ing is often carried out in conjunction with
livestock farming, enabling the farmer to
grow his om mimal feeds and to make use of
animal manures as *fertilizers. Grass is the
chief feed for *ruminant livestmk and a major
arable crop. Apart from grazing, grass is cut
and conserved for winter food.

Cereal crops are a principal source of food
and animal feedstuffs. Ihe major cereals are
wheat, barley, rice, and maize with oats, millet,
sorghum, and rye cultivated to a lesser extent.
Wheat may be sown either in autunn or
spring, according to the variety, and is har-
vested in late summer when the grain is hard.

Beans are grown as a major source of veg-
etable protein, the most important being soy-
abean, produced chiefly in China and the USA
They are haroested mechanically using a spe-

cially adapted combine harvester. Harvesting
root crops, such as potatoes and sugar beet, re-
quires specialized mchines that excavate the
crop and remove soi-l. Crops grown for their oil
content include smflower, groundnut, linseed,
cottonseed, and rape. Modern pesticides and
fertilizers, together with innovations in mech-
anization, irrigation, and plant breeding have
resulted in dramatic increases in crop yields,
bringing about a Green Revolution, especially
in developing countries.

Arabs A Semitic people origirnlly inhabiting
the Arabian peninsula. They are roughly di
vided into two cultural groups: the nomadic
*Bedouin tribes and the settled communities
of the towns and oases. Wealth from oil has re-
cently led to industrialization md westerniza-
tion in the toms, but Islam remains a strong
conservative force in social customs, particu-
larly in women's role in society. The Arabs ap-
peared as a power in world history early in the
7th century AD, with the rise of Islam, and they
carried their language (see aneutc), religion,
and culture as far as Spain in the W and In-
donesia in the E.

Arachne In Greek mythology, a girl from
Lydia who defeated Athena in a tapestry-
weaving contest. The jealous goddess destroyed
all Arachne's worki she attempted to hang her-
self, but Athena changed her into a spider.

arachnid An invertebrate mimal belonging
to a class (Arachnidoi 65000 species) of chiefly
terrestrial *artlropods, including the *spiders,
*scorpions, harvestmen, *ticks, and *mites. An
arachnid's body is divided into two parts: a
combined head and thorax (cephalothorax) and
an abdomen. The cephalothorax bears four
pairs of legs and two pairs of head appendages,
one of which consists of strong pincer-like
claws. Arachnids are mostly Grnivorous; many
secrete poison from specialized glands to kill
prey or enemies. Others are parasites, some of
which are carriers of disease. Arachnids usually
lay eggs, which hatch into immature adults.

Arafat Yassir (1929_2004) Palestinian
leader. In the 1950s he was a founder of al-
*Fatah and in 1fti8 he became president of the
*Palestine Liberation Organization (PLO). After
1983 his leadership was rejected by some fac-
tions of the PLo. In 1993 he signed a peace

agreement with Israel, which led to the award
of the 1994 Nobel Peace Prize (jointly with
*Rabin and *Peres). Following Israel's partial
withdrawal from the *West Bmk he was
elected first president of the new Palestinian
Natioml Authority in 1996. He signed a further
land-for-peace deal with Israel in 1998 but sub-
sequent talks (2000) ended in impasse, leading
to renewed violence. From 2001 Arafat's inabil-
ity to restrain Palestinian suicide bombers and
Israel's remcupation of much of the West Bank
greatly weakend his authoriry.

Aragon An autonomous region md medieval
kingdom in NE Spain, of wNch Ramoir I
(d.1063) was the first king (1035-63). Union with
Catalonia was smred by marriage in 1140.

Iater expansion gave the Aragonese Sicily
(1282) and Sardinia (1320) and culminated in
the conquest by Alfonso the Magnanimous
(1385-1458) of the kingdorn of Naples (1,142). In
1.169 Ferdinand the Catholic (1.152-1516), heir to
the Aragonese throne, rnarried Isabella the
Catholic (1,151-1504) of Castile and on his acces-

sion in 1479 the two kingdoms were united.
Atea]. 476@ sq km (18382 sq mi). Population
(2000 est): 1 189 909.

Aragon, Louis (1E97-1982) French poet, nov-
elist, and journalist. In 1919 he md Ardr€ Bre-
ton founded the surrealist b.uraral Litt?raturei
his first bmks of poetry, Feu dE joie I]pZOI ni Le

Mouvement Wr[rttuel (1925), and his prose work
Le Poysan de Paris \]!9261 are surrealist in style.
He became a communist after a visit to the So-

viet Union in.1930 and then turned to social re-
alism, especially in the novel series le Monde
rEel (1933-s1).

w
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D Aral Sea A salt-water lake in W Asia in Kaza-
khstm md Uzbekistm. now considered one of
the world's worst ecological disasters. Once the
fourth largest lake in the worl4 overuse of its
source rivers (the Amu Darya and Syr Darya)
for irrigation has reduced its water volume by
more than half. It is heavily polluted by agri-
cultural chemicals. Area (including salt flats):
about 66000 sq km (2547 sq mi).

Aramaic A western branch of the Semitic
group of languages. Its 22rharacter alphabet is
the ancestor of both Hebrew and Arabic alpha-
bets. Originally the speech of Aram (the bibli-
cal name for Syria), Aramaic became the
off,cial lmguage of the Persian Empire under
Darius I. It replaced Hebrew as the language of
the Jews from about the time of the Exile in
605 Bc rurtil after the rise of Islam and was the
lmguage spoken by Jesus and his disciples.

Ararat Mount (Turkish name: Ain Da!r)
39 44N .14 158 A mountain in E Turkey, near the
Armenian and Iranian borders. It is volcanic in
origin and isolated but for a secondary peak
12km (7mi) away. Traditionally, Noah's ark
came to rest here after the flood (Genesis 8.4).
Height: s16s m (16946 ft).

Araucaria Agenus of coniferous trees (about
15 species), native to Australasia and South
America (it is named after a district of Ctrile).
They have whorled horizontal branches cov-
ered with sele leaves, and male and female
flowers usually grow on separate tre€s. The
genus includes the ornamental "monkey puz-
zle and several trees yielding useful timb€r,
including the Norfolk Island pine (A- hetero-
phylla); the hoop pif]e (A. cunninghamii) and the
bunya bunya (A. Udwillii), both from E Aus-
tralia; and the parana pi,\e \A. angustifolial, of
Brazil. Family: Aratn ariaceae.

Arawak Indians of the Greater Antilles and
northern and western areas of the Amazon
basin. Their languages are the most widespread
of the South American Indian Ianguages and
include Cnjiro in Colombia Campa and
Machiguenga in Peru, and Mojo and Baur6 in
Bolivia. They are farmers growing manioc and
maize. Prior to the Spanish conquests they
were divided into numerous hereditary chief-
doms. They were never a warlike prcple and in
the Caribbean area *Carib tribes frequently
raided Arawak groups and enslaved Arawak
women. The tdbal gods were the spirits of
chiefs represented by a hierarchy of idols
called zemis, which were housed in temples.

arbor vitae A coniferous tree of the genus
Thula (6 species), native to NorthAmerica and E

Asia. They have scalelike leaves, which densely
cover the flattened stems. md small scaly
cones, 1-1.8 cm long. The Chinese arbor vitae or
cedat [. orientolis), wNch grows to a height of
30m, is a popular ornamental tree; the giant
arbor vitae, or western red cedar (T. plicatal,of
W North America, grows to a height of zl0m
and yields a valuable timber. Family Cupres-
saceae-

Arbutus A genus of evergreen trees and
shrubs (about 20 sptries) distributed in C€ntral
and North America and W Europe. The small
white or pinkish flowers are borne in terminal
clusters and the berries are reddish The leaves
are dark greerl tmthed, and shiny above. The
strawberry tree {A- unedal of SW Europe is
widely grown as an ornamental, reaching a
height of 9 m. Famlly: Erbaceae.

Arcadia A mountainous region of mcient
Greece, in the central Peloponnesus, that was
identified in the literature of Greece, Rome,
and the Renaissance (e.g. in Sidney's Arcodio) as
an earthly paradise. It is a modern department.

fmicircular lanet

o9@ Tudor

basket horsh@

arch. The semicircular arch characterized Rmnan,
Romanesquq and Nonnan architecture; the lancE( ogee,
Tudor, and basket arches were gothic and lats medisal
developments; $e horseshoe arch is typical of lslamic
architecture.

Arc de Triomphe A ceremonial arch stand-
ing at the centre of the Etoile at the top of the
Champs Elys6es in Paris. It was commissioned
to celebrate the victories of *Napoleon I and
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Roman well Cstream bed
in the Grek penod

mortuary
chamber

Roman
grave

--- x
modern
stream

(a) A plan of an ancient G@k
burial mound showing lhe
relative pGitions of the original
mo.tuary (hamber and
other burials in the mound.34m

level
Roman Grek grcund

grcund lryel grave level

Achaean slab-lined
ground level cist

woman moftuary
chamber

*cha!ology

built between 1806 and 1836 to the designs of
Jean Chdgrin (1739-1811).

arch In architecture, a structure (invented by
the Romans) for spanning a horizontal space.

By using iaterlocking and mutually support-
ing pieces of stone, greater distances can be
spamed than with single megaliths; also
arches can be employed to provide a more even
distribution of pressure throughout a build-
ing. The basic forms of arch are the pointed, or
gothic, arch and the rounded, or classical, ardl
archaeology The scientific study of the ma-
terial remains of human history. Archaeology
may be supplemented by written records,
where they exist, but its techniques are princi-
pally concerned with nonliterary evidence for
m's mial md oltural development. Mod-
ern archaeology has numerous specialized
branches-classical industrial, underwater, etc
Before the lgth century, digging was carried
out to plunder precious objects from ruins. Sci-

stream bed

(b) A strategic section (thrcugh
)(x) of the same mound
shwing the comparative lwels
of the grcund at vaflous
periods.

entific excavation followed the realization that
often more could be learnt from the sur-
roundings in which objects are discovered than
from the objects tiemselves. Essential tech-
niques include stratigraphy, based on the prin-
ciple that in any sequence of deposits the
uppermost is Iatest and the lowest earliest,
and typolory, the study of changes in forms
(e.9. of pottery). Methods of dating include
radiometric dating, *palaeomagnetistrL ther-
moluminescence, *varve dating, and *dendro

chronology.

Archacofieryx A genus of extinct primi-
tive birds, fossils of which date from the Juras-
sic period (160-120 million years agol It had
many reptilian features, such as numerous
teeth" a long bony tril, and daws on the han4
but was fully feathered and is believed to be
the ancestor of modern bftds. Archoeopnyx
lived in dense forests climbing trees using its
claws and gliding down in search of food-

I

lmodern
I

man
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m Archangel (Russian name: Arkhangelsk)
64 32N .10 4OE A port in NW Russia, on the River
Dvina, 50km (30mi) from the White Sea.

Founded in 1584, it was Russia's leading port
until the early 18th century. The country's
largest timber-exporting port, it has timber-
processing and shipbuilding hdustries md
also supports a flshing fleet. Population (1999

est): 366 200.

archery A sport in which a s1rcified number
of affows are shot at a target over a prescribed
distance. The modern bow developed from the
medieval longbow, but rhe skill of shooting ar-
rows from a bow dates back 30 millemia. Tm-
get archery consists of shmting at a target of
standard size marked with five or ten circular
scoring zones. Different competitions require
different permutations of distances md num-
bers of arrows. Field ardrery consists of shmt-
ing at large animal figures with superimposed
scoring rings. In dout shootingarrows are shot
into the air to fall on a target marked on the
ground, while in flight shooting the purpose is
to achieve the maximum distance. Archery is
an amateur sport, governed internationally by
the F6d6ration internatiomle de Tir d I'Arc
(founded 1931).

Archimedes (c.2a7-c.212 Bc) creek mathe-
matician and inventor, regarded as the great-
est scientist of classical times. Archimedes was
born in Syracuse and studied in Alexandda, af-
teruards returning to Sicily, where he re-
rnained for the rest of his life. He is best known
for his discovery of Archimedes' principle, sup-
posedly in response to the King of Syracuse
ilking him to determine whether a gold crown
had been adulterated with silver. Legend has it
that he made his discovery while taking a bath
and ran throughthe streets of Syracuse shout-
ii.rg "Eureka!" Arddmedes' principle states that
when a body is partly or wholly immersed in a
fluid its apparent Ioss of weight is equal to the
weight of the liquid displaced. He is also cred-
ited with the invention of Arrtimedes' screw, a
device for raising water consisting of an in-
clined helical screw rotated about a central
axis in a trough of water, although the device
was probably already knom to the Egyptians.
He was killed during the Romm invasion of
Syracuse.

architecture The art of designing and con-
structing buildings that are both functionally
and aesthetically satisfying. Factors principally
influencing m architect are: the use to which
the building will be put; the materials obtain-
able; the resources available in money and
labour; and contemporary artistic taste. The

earliest civilizations built on a monumental
scale for their gods or the deifled dead (see

PYRAMIDS; ZIGGURAT). S{ular architecture
reflected the needs of local rulers for security,
comfort, and-very important-display. The
Greeks were the first to develop the concepts
of proportion and harmony that still influence
western architectural theory. Roman engi
ntrrs greatly extended flexibility of design by
their use of arches and domes. Medieval Euro-
pean architecture reached its zbnith in the
gothic cathedral but the Renaissance brought a
resurgence of interest in the principles of clas-
sical architecture. This was followed by a
gothic revival at the beginning of the 19th cen-
tury. In the 20th century technical advances in
the use of prestressed concrete opened the way
to modern architecture: while the necessities
of engineering increasingly determine a build-
ing's appearmce, the best modern architects
demonstrate that architecture can still survive
as an art form.

Arcimboldo, Giuseppe ltzz-e3) Manner-
ist painter, born in Milm. He moved to Prague
in 1562, becoming painter and designer of
court pageants to the Habsburg emperors.
His grotesque portraits include the head of
a cook composed of pots and pans, fish, and
meat.

Arctic Circle ttre area around the North Pole
enclosed by the parallel of latitude 66'32'N. It
includes parts of Grenland Russia, the USA,
Camda, and Scandinavia and extensive areas of
ice<overed ocearL notably the Arctic Ocean.
The population consists mainly of Eskimos,
who live by hunting. History: during the 16th
century exploration of the Arctic by the Dutch
and English began in the search for a North-
east or Northwest Passage to t}le Far East. In
1725-42 the Russian Imperial Navy carried out
exploration. In 1879 a US expedition under
G.W.De Long (18,+4-81) became trapped in
the ice while attempting to reach the North
Pole and its ship was crushed. Wrmkage formd
off the coast of Greenland having drifted
across the Arctic Ocean suggested that a sea
route through the ice was possible. The Norwe-
gian Fridtjof *Nansen in the From drifted for
nearly two years (1893-95) through the ice and
proved that the North Pole was within an ice-
covered sea- Robert E. Peary was the first to
reach the North Pole (1909). Since then exten-
sive mapping and geological and meteorologi-
cal studies have been carried out: the Soviet
Union was lnrticularly active and, like the
US,t established several drifting scientific sta'
tions.
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Arctic fox A small fox, Aloper lagoprs, found
throughout tundra regions. It feeds on birds
and small mammals, especially lemmings and
Arctic hares, and grows a dense wmlly coat of
fur in winter. There are two colour varieties:
the white fox, which has a white winter coat
and a brown summer coat: and the blue fox,

which is dark grey in summer and pale grey in
winter. Arctic foxes have been farmed com-
mercially for their fur.

Arctic Ocean the world's smallest ocean, al-
most completely enclosed by North America,
Eurasia, and Greenland Explored since the 17th
century, it is covered by ice.
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re Ardennes A chain of hills in W Europe. It ex-
tends through N Luxembourg, S Belgium, and
NE France at an average height of about 500 m
(16aoft), forming the watershed between the
Rivers Meuse and Moselle.

Ards A district in Northern Ireland in Co
Down. Area: 368 sqkm (1a2 sqmi). Population
l2m1l:.73244.

are (a) A unit of area in the *metric system
equal to 100 square metres. The *hectare (100

ares) is more frequently used.

Ares The Greek god of war, identified by the
Romans with *Mars. Son of Zeus and Hera his
popularity never rivalled that of the other
Olympian gods. He loved "Aphrodite, by whom
he had three offspring, Deimos, Phobos, and
Harmonia-

Aretino, Pietro (1492-1556) Italim satirist.
Son of a shoemaker, he claimed to be the bas-
tard son of a nobleman. In Rome (75U-27\ he
became famous for his satires and bawdy
lyrics. He the[ settled in Venice, where he
made a fortune by writing scurrilous satires
on people or by being bribed not to do so. His
letters, published in six volumes (1537-57l,Wc
vide a vivid portrait of his times. He also wrote
five comedies.

Argentina, Republic of The second
largest country in South America. It consists
chiefly of subtropical plains and forests (the
Gran Chaco) in the N, the fertile temperate
pampas in the centre, the Andes in the W and
the semidesert Patagonian plateau in the S. The
inlabitants are almost all of European origin
mainly Italian md Spanish, with a very small
and dwindling Indian population. Economy.
chiefly agricultural with stock rearing, espe-
cially cattle. The main industries have tradi
tionally been meat prmessing md packing but
there has been recent growth in oil refining,
plastics, textiles, and chemicals. Natural-gas de-
posits have been intensively developed and Ar-
gentina is practically self-sufficient in oil.
Histor)4 colonized by the Spanish from 1515 on-
wards. During this period the native Indian in-
habitants put up a fierce resistance but by the
19th century they had almost been wiped ouL
The country gained its independence in 1816,

under Jos6 de San Martin, and a new constitu-
tion in 1853 marked the end of civil war and
unrest. Since the late 19th century Argentina
has been ruled mostly by military dictator-
ships. Most prominent among the rulers since
World War II has been Lt Gen Juiin *Per6n,

who came to power in 1915. Following the
death (1952) of his popular wife, Era, he was

overthrown in a rnilitary revolution (1955). In
1973 he returned to power but died the follow-
ing year. He was succeeded by his second wife,
Isbel, but as the conomic sitution deteriG
rated and unr€st increased, allegations of cor-
ruption were mde against her government. In
1976 Lt Gen Jorge Rafael Videla came to power
at the head of a three-man junta and severe
measures were used to suppress opposition.
Gen Leopoldo Galtieri led a further coup and
became president in December 1981 On 2 April
1982, A.rgentina launched an invasion of the
Falkland Islands (which it calls the IsHs Malv-
inas) to which it laid claim. Following armed
conflict with a task force sent by the UK, Ar-
gentinian trmps were forced to surrender on
14 June 1982i a defeat that forced Galtieri's res-
ignation. Ratl Alfonsin was elected president
in 1983, ending seven years of military rule.
The P6ronist Carlos Safl Menem was president
from 1989 until 19D, when he was succeeded by
Fernando de la Rua, whose attempts in Decem-
ber 20O1 to arrest a financial crisis provoked
riots and a general strike, leading to his resig-
natiorl The Per6nist Nestor Kirchner became
president in 2003. Official language: Spanislr-
Currenc]f, peso of 100 centavos. Atea: 2777 875
sqkm (1072515 sqmi). Population (2003 est):
36 8,16000. Capital: Buenos Aires.

argon (tu) A noble gas that occurs in the at-
mosphere (0.94%). It was flrst isolated in 1894 by
Rayleigh ald Ramsay, by the distillation of liq-
uid air. Because it is chemically inert, it is used
to fiII fluorescent lamps and as an inert gas

blmket for welding reactive metals. At no 18;

at wt 399,18; mp -189.2'C; bp -185.7oC.

ArgonauG In Greek mythology, the sGman
crew of Jason's ship Argo, on the quest of the
*Golden Fleece. Accounts of its composition
vary, but all agree that it included the ship-
builder Argo, the tireless helmsmm Tiphys,
the keen-sighted Llmceus, *Heracles and his
follower Hylas, and even *Orpheus md the
Dioscuri, *Castor and Pollux. The Argonauts
encountered such perils as the *Sirens, the
*Harpies, the Slrnplegades (movkrg rocks that
crushed ships)and the broMe giant Talos.

Argos 3738N2243E A town in the NE Pelo-
ponnese (S Greece). Belonging in Homeric times
to a follower of *Agamemnorl Argos gave its
name to the surrounding district (the Argolid).
Eclipsed by nearby Sparta after the 6t}l cen-
tury Bc, Argos remained neutral or the inef-
fective ally of Athens during the sth century.
Considerable remains of the city survive.

Argus In Greek mythology, a giant with 100
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eyes who was beheaded by Hermes. He was (at
the command of Hera) the guardian of Io, who
was desired by Zeus; when he was killed Hera
set his eyes in the tail of the p€acock.

Argyll and Bute A council area of w Scot-
land, on the Atlantic Ocean and the North
Channel. In 1975 the historic county of Argyll
and the county and island of Bute became a sin-
gle district within Strathclyde Region. This dis-
trict became an independent unitary authority
in 1996 (with slightly adjusted borders). It in-
cludes the islands of MuIl, Islay, and Jura
among manyothers. Fishing (including salmon
farming) and livestock are important, as are
tourism, whisky distilling, and textiles. Area:
5930 sqkm (2676 sqmi). Population (2001):

91 306. Administrative centre: Lochgilphead.

Arhus 1or Aarhus) 5610N10lj}E A seaport in
Demrk, in E Jutland. One of the oldest cities
in Denmrk, it has a gothic athedral and a uni-
versity (1928). Its industries include electronic
goods, machinery, and textiles. Population
(2000 est): ilO 600.

aria (Italian: air) A solo song with instrumen-
tal accomluniment, usually in an opera or ora-
torio. The mme was also used of instrumental
pieces but its meaning bmame restricted with
the development of the three part aria da caln
by Monteverdi, Smrlatti, md Handel. Attacked
by reformers, such as Gluck and Wagner, the
aria form is little used in modern opera.

Ariadne In Greek legend the daughter of
"Minos, King of Crete, and PasiphaE. She helped
*Theseus to kill the Minotaur and escape from
its labyrinth. He abmdoned her on the island
of Naxos, where she was found by *Dionysus,

who married her.

Arianism A christian heresy started by
Arius, which held that the Son of God, Jesus
Chdst, was not truly divine. In 325 AD the Coun-
cil of Nicaea banished the Arians, including sev-

eral bishops, and afflrmed that the Father md
the Son were coequal, coeternal, and "of one
substance." Although the Arians were soon re.
stored and a version of the heresy was accepted
for a time, Arianism was finally defeated at the
Council of Constantinople in 381 AD.

Arias Sdnchea Oscar (1941- ) Costa Rican
statesman; president (1986-90). His Central
American peace pian was intended to end re
gional conflicts by 1988 but had only limited
success. He won the Nobel Peace Prize in 1987.

Ariosto, Ludovico lraz+-rs33) Italian poet.
He slrent most of his life in th€ seryice of the
Este, the ducal family of Ferrara. He wrote

plays and much lyric verse but is best known
for his epic poem,]rlando furioso (1516). It was
published in its revised form in 1532. Its pre-
cursor v/as the Ulando innamorato (1,183) of
Boiardo.

Aristarchus of Samos (c.310-230 Bc)
Greek astronomer, who maintained that the
earth rotates upon its axis and orbits the sun.
He made the flrst attempts to estimate
trigonometrically the size and distance from
the earth of the sun and the moon.

AriStophanes (c.,150-c. 385 Bc) Greek comic
dramatist. He wrote about 40 plays, of which 11

survive: The Acharnians {425\, Thc Knights 1424],,
The Clouds (423l,Thewasps (422l,The Peace (427),

The Birds (4741, Lysistrata 1417),, Thesnosphori-
azusae (47Ol,The Frogs (4QS),Women in Parlianent
(393), and Plutrs (388). His plots were satirical
fantasies on contemporary topics.

Aristotelianism Tendencies in philosophi-
cal thought that originated with Aristotle. In-
terpretations of his work were preserved by
Arab scholars, culminathg in the 1zth-century
commentaries of Averroes. Aquinas in the 13th
century mde Aristotle the metaphysical basis
of Christian theology but the tatin Averroists
produced their own theories, holding (for in-
stance) that a proposition can be pNlosophi-
cally true although theologically false.

Aristotle Pu-3zz Bc) creek philosopher
md scientist. His father was court physician in
Macedonia Aristotle joined Plato's Academy at
Athens (367-347) buL failing to become head of
the AGdemy at Plato's death he accepted the
protection of Hermeias, ruler of Atarneus in
Asia Minor, and married his patron's niece.
About 343 *Philip of Macedon appointed Aris-
totle tutor to his son Alexander, then aged 13.

After Aleroder's accession in 336, Aristotle
founded the *Lyceum at Athens (a research
community with library and museum). When
Alexander died in 323 BC, anti-Macedonian re-
action forced Aristotle to withdraw to Chalcis,
where he died. Aristotle mote ovell00 books;
those that survive (about onequarter), edited
by Andronicus of Rhodes about 40 Bc, are ap-

Inrently memormda for his students'use, not
intended for general publication.

arithmetic The brmch of mathemtics that
deals with elementary thmries of numbers,
measurement, and computation. The funda-
mental operations of arithmetic are addition,
subtraction, multiplication, arld division. Addi-
tion and multiplication are assumed to obey
the *associative law, the commutative law, and
the distributive law. Other operations in arith-

&
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aratrmetic progression u

D metic include extracting roots, raising a num-
ber to a power, md taking *logarithms. Arittr-
metic is also concerned with fractions and the
various number systems, such as the *decimal

system md the *binary system.

arithmetic progression (or arithmetic
sequence) A sequene of numbers in which
successive terms have a constmt difference,
for emple, 1 4, 7, 10, 13....

Arizona A state in the srw usa It faus inro
two natural regions: in the NE lies part of the
Colorado Plateau, m area of dry plains and es-

carpments, and in the S and W is an area of
desert basins and gentle valleys, drained by the
Gila and Salt Rivers. The Colorado River flows
through the Grand C-anyon in the NW of the
state. In such an arid region inadequate water
supplies have long been a problem and a num-
ber of majr:r irrigation projects have been
built. Most of the population lives in urban set-
tlements in the S and W. Manufacturing (elec-
trical, communications, aeronautical, and
aluminium products) is the major industry.
The state produces over half of the USA's cop
per as well as gold, silver, oil, and timber.
Tourism is an important source of revenue.
The main crops are cotton, vegetables, md cit-
rus fruitsi livestock is also important. It has the
largest Indian population in the USA; the main
tribes are the Navajo, Hopi, and Apache. His-
to1,)4 inhabited by Indians as early as 25 000 BC,
the area was explored by the Spanish in the
16th century. Following the Mexican War, Ari
zona, then part of New Mexico, was ceded to
the USA (184t|). It was s$,ept by Apache wars
until 1877 and becarne a state in 1912. Area:
295023 sqkm (113 909 sqmi). Population (2000):

5 130 632. Capital Phoenix.

Arkansas A state in the S central USd lying
W of the Mississippi River. It consists chiefly of
the largely forested uplands of the N and W
descending to the Mississippi alluvial plain in
the E md the West Gulf coastal pLain in the S.

The Arkansas River (2335km; 1450mi) bisects
the state from W to E. The state is no longer
primrily agricultural although the Missis-
sippi Plain provides fertile lmd; soya beans and
rice have replaced cotton as the major crop.
There are major lumb€dng, petroleurn, and
gas developments around Smackover and El
Dorado and cml deposits in the Arkansas River
Valley. The state produces 90% of US bauxite.
Manufactures indude electronic equipment
and wood products. History: explored by the
Spanish and French in the 16th md 17th cen-
turies, it formed part of the *Louisiana Pur-
chase by the USA in 1803. It b€came a state in

1836, seceded from the Union in 1861 md was
readmitted in 1868. Area:137539 sqkm (53104

sq mi). Population (2000): 2 673 400. Capital: Lit-
tle Rock

Ark of the Covenant In the old Testa-
ment, the sacred chest of the Israelites that
contained the tablets of the law (the Ten com-
mandments) and was symbolic both of God's
presence and his *covemt with Israel. Made
of acacia wood, and covered with gold, it was
eventually placed in the Temple of Jerusalem.
It probably diuppeared during the Babylonian
exile.

Arkwright Sir Richard (f32-92) British
inventor and industrialist, who invented a
spinning frame powered by water, the so-

called water frame (patented in 1769). fuk-
wright subsequently mechanized other
spinning processes and his mills were vandal-
ized by spimers put out of work by the incipi
ent factory system.

Arlington National Cem€tery The
largest cemetery in the USA" comprising 170

hectares (420 acres) just outside Washingt<in
DC. Since 18&{ it has been the burial ground of
Americans killed in action and of eminent pub-
lic serv-mts.

Armada, Spanish The fleet of 130 ships
sent by Philip II of Spain in 1588 to invade Eng-
land. After indecisive encounters with the Eng-
lish fleet led by Howard of Effingham, under
whom Sir John Hawkins held command the
Armada anchored off Calais only to be dis-
persed by English fireships during the night of
28 July. A major engagement off Gravelines
followed, in which the Armada was defeated. It
suffered further losses in storms as it escaped
round Scotland and Ireland, arriving in Spain
with 86 ships. The defeat was a majnr blow to
Spai+ which had claimed divine authority for
its cruude against Protestant England. See also
DRAKE, SIR TRANCIS.

armadillo A mammal belonging to the fam-
ily Dasypodidae (72 species), widespread in open
country in the southern USA a[d South Amer-
ica- Armadillos have a covering of Finted
bands or horny plates tltat enables them to roll
themselves into a ball for protection. They
have long-clawed toes for burrowing, simple
peglike tettr and feed on insects and other in-
vertebrates. Armadillos rmge in size from the
giant armadillo lPriodontes gigonteusl, abr1ut
120cm long, to the rare pink fairy armadillo
l0namyphorus truncotusl 12cm long. Order:
Edentata.
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Armageddon see M EGrDDo.

Armagh 1. A historic county in S Northern
Ireland. Its administrative powers were de-
volved to the new district councils in 1573. At-
magh is predominantly agricultural; produce
includes potatoes, flax, and apples. Area: 1325

sq km (512 sq mi). 2. A district in Northern Ire
land, in Co Armagtr Area: 667 sq km (258 sq mi).
Population (2001): 54 263.

Armani, Giorgio (1934- ) Italian fashion
designer. His fashion house, established in 1975,

produces elegant ready-to-wear designs for
men and women

Armenia, Republic of A densely popu-
lated and mountainous republic in W Asia-
Economy. industries include food processing,

metallurgy, and chemicals. The rich mineral
deposits include copper, lead, md zinc. The rais-
ing of livestock is the chief agricultural activ-
ity. In the 1990s the economy suffered from
embargoes imposed by Turkey and Azer-
baidzhan because of the *NagornoKarabakh

dispute and there was large-sca.le emigration.
More recent years have seen an economic re-
covery. HistorJ4 the region formed the E part of
the historic ar€a inhabited by the *A.rmenians.

It was acquired by Russia in 1828. The Russian
province declared its independence in 1918 but
it subsequently formed part of the Transcau-
casian Soviet Federated Republic. It became a
separate Soviet republic in 1936 and an inde-
pendent state in 1991 Demands for the return
of the disputed NagornoKarabakh region
from Azerbaidzhan led to civil conflict in the
late 198Os and a state of virtual war between
the two countries from llDl; a ceasefire was
agreed in 1991. Armenia declared independence
in 1991 and a new constitution was promul-
gated following a referendum in 1995. Presi-
dential elections in 1998 resulted in victory for
the hardline nationalist Robert Kocharyan. In
October 1999 the prime minister was shot dead
in parliament by maverick extremists. Presi-
dential elections in 2003 saw Kocharyan re
elected amidst acflr;irtions of vote-rigging.
Official language: Armenim Curreng/: dram
of 100 luma Area: 29800sqkm (11,90sqmi).
Population (2003): 3 061 000. Capital: Yerevan.

Armenians A people of NE Turkey and Ar-
menia speaking m IndoEurolrcan language.
Approximately 15 million live in Turkey, Eu-
rope, and America and 3 million in Armenia
with smaller numbers in Georgia and Azer-
baidzhan. Their culture is ancient, with a liter-
ature written in an alphabet derived from
Greek and Syriac script. Their Ianguage is the

only representative of a distinct branch of the
Indo-European family. They call themselves
Hay and their land Hayastan They mainly be-
long to the Armenian Churc[ founded by St
Gregory the Illuminator (c. 2,10-332) about 300
ao. Durhg the 19tb and 20th centuries they
suffered massacres at the hands of the Ot-
toman Turks.

al?nour Defensive equipment used as a pro-
tection in warfare. Body armour (helmet,
breastplate, greaves) was used in Bronze Age
Greece. The Romans evolved heavier armour
for both men and horses. In the early Middle
Ages chainmail was widely used but after
about 1300 plate armour, often sumptuously
decorated and encasing the whole body, was
worn by knights on horseback. Gunpowder
gradually rendered most bdy armour obso-
lete. However, steel helmets were revived in
World War I as a protection against shrapnel
and body armour is now again in use by mili-
tary personnel.

neck-guard

pouldron

breastplate

bsst

il

lald

greave

plleret

armour. Ihe skill of dre European armourer readed its
heighr in fie late I 5$ and early 1 5h centuries, when
suiB of plate armour were made to cover dre entire body.

Armstrong, Louis (1900-71) US B1ack jazz
trumpeter and singer, knom as "Satchmo."
Born in New Orleans, he leamed to play the cor-
net in the orphanage in which he was brought
up. His career took him to Ctricago, where he
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E made mmy recordings (some of them with
Earl Hines), which earned him a worldwide
reputatior He later played with several large
orchestras and toured widely. His gravelly
singing voice and superb trurnpet playing
were featured in maly films.

Armstrong, Neil (Alden) (1930- )uS as-

tronaut, the first man to walk on the moon. A
mvy pilot during the Korean War, he worked
for NASA, (1955-71) and became an astronaut in
1962. He was commmder of Apollo 11 (1969). As
he stepped onto the moon he sid "That's one
small step for a man, one giant leap for
mankind.'

Arnhem 52ooN553E A city in the E Nether-
lands, the capital of Gelderland province. In
World War II a large airbome lmding of
British troops attempted to secure a bridge-
head over the River Rhine here to facilitate an
A]lied invasion of Germmy. The attempt failed
with heavy casualties in the ensuing battle
(17-27 September 19,14). A railway junctiorL its
industries include engineering and pharma-
ceuticals. Populat ion (1999 estl: 137 222.

Arno, RiverA river in central Italy. Rising in
the Apennines, it flows mainlyW through Flo-
rence and Pisa to the Ligurian Sea. It burst its
banks in 1966 eusing disastrous floods in FIG
rence. Length: 240 km (150 mi).

Arnold, Sir Malcolm lrszr- ) British com-
poser, who began his musical career as an or-
chestral trumpet player. He has written nine
symphonies and several concertos as well as

much film music.

Arnold, Thomas (77%-7u21 Bdtish educa"
tor. Appointed headmaster of Rugby Schml
(1828), Arnold reformed the school and insti
tuted the prefectorial system, which came to
characterize English public schools. Arnold's
piety ms infectious, and Rugby became noted
for "muscular Christianity.' Tom Br(M's.khool-
doys provides a record of Arnold's achieve-
ment.

His son It{atthew Amold (1822-88) \ /as a poet
and critic. He worked as a government itrIpc-
tor of schools from 1851 to 1886. His critical
works include Essays inciticism 17865; 1888) and
Culture and Anarchy (7E69\ in which he advo-
cated literary and cultural values as an anti-
dote to tle progressive materialism of
Victorian society. His poetry included "Dover
Beach" (1867) and the narrative poems "The
Scholar Gypsy'(1853) and "Sohrab and Rustum"
(18s3).

aromatherapy Aform of *altemative med-

icine using plant essential oils to enhance phys-
iological functions. They my be inhaled or
applied, with massage, to the skin. An art prac-
tised in classical Greece, it became popular in
the West in the 1990s.

aromatic compound A rype of rydic or-
ganic chemical compound that includes *ben-

zene and its derivatives. On conventional
theories of valence these compounds aplrear to
be unsaturated (i.e. contain double bonds).
However, benzene and similar compounds are
much less reactive than the *alkenes, tending
to undergo substitution reactions rather than
addition reactions. The explanation for the sta-
biliry of the benzene ring lies il a model in
which the carbon atoms are joined by single
bonds and the extra six valence electrons are
free to move around the ring in a delocalized
orbital. Aromatic compounds were originally
distinguished from *aliphatic compounds be-
cause of the distinctive properties of benzene
compounds, many of which have a fragrant
odour.

H

I

H

The conventional ,ormula ol benzene devied by E A. Kekuld
von Stradmitz (1829-96). Wth alternating double bonds it
would be unsturated and have poperties similar to the
alkenes.

ln the benzene molecule the bonds ac actually intemediate
between single and double bonds. This is often EpBented as
a resonance hybrid betlveen the two conventional structu6-

H,+mts(H
, 
-.F*c- 

H orten reprernteo as O,ffi,
The modern explanation of the bonding inrclre5 a del@lized
orbital above and below the rin9. The six valen(e electpns
(one from each carbon atom) are free to m@e in this orbital.
This explains the prcpenis of benzene and the fact that all
C-C bonds are equal.

aromatic Gompound

Arp, Jean (Hans) (1887-1965) French sculp
tor and poet. He was one of the founders of the
"dada movement (1916) and later associated
with the surrealist movement in Paris. Arp ex-
perimented with collages and produced numer-
ous painted wood reliefs. In about 1930 he
began his abstract sculptures suggesting or-
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ganic rather thm geometric forms. His wife Criminal damage committed by fire is still,
and mcasional collaborator vr'as the artist So- however, charged as arsor C
phie Tauber (1889-1913).

Arrhenius, Svante August 11859-1927)
Swedish physicist md chemist, who beame a
professor of the University of Stmkholrn in
1895. He won the 1903 Nobel Prize for Chem-
istry for his tleory of electrolytic dissociation
He later worked on the application of physical
chemistry to living processes.

arrowroot A herbaceous perennial plant,
Maranta arundinacea, rlative to Guyana but
widely cultivated in the West Indies for the
fine starch that is extracted from its under-
ground fleshy tubers and used in cmking. The
plant is about 15 m high and has short-stalked
white flowers and broad-bladed leaves with
long rnrrow sheaths. Fafiily Marantoceae.

Arrow War See oPruM wARs.

ars antiqua (Latin: old art) A style of Euro-
pean music of the 13th century. It was particu-
larly associated with composers of the Parisian
school, such as P6rotin (c. 1155-c. 1202) and
L6onin (late 12th century), and characterized by
the use of complex forms of organurn It was
succeeded by *ars nwo.

arsenic (As) A bdttle semimetal that occurs
in nature in a variety of forms: native, as the
sulphides realgar (AsrSr) and orpiment (AsrS3),

as sulpharsenides, such as arsenop5nite (FeSAs),

and as arsenates. The element occurs in several
forms and was known to the ancients. Pure ar-
senic has importmt uses as a dopant in the
semiconductor industry. Arsenic and its com-
mon compounds are extremely poisonous.

Compounds include the white oxide (AspJ, the
gaseous hydride arsine (AsH,), and arsenates,
some of which are used ff insecticides. At no
33; at wt 74.9275i mp 877"C (28 atm); sublimes
613"C.

ars nova (htin: ne\r/ art) A style of European
music of the 14th century, which succeeded
*ars anliqua. The rnme was taken from the
title of a treatise by Philippe de Vitry
(1291-1361), which set out new principles for
the composition of *rnotets and for the nota-
tion of complex rhythms.

afson At common law, maliciously setting
fire to something, induding buildings, vehi-
cles, etc. As a distinct offence, arrcn was abol-
ished in English law by the Criminal Damage
Act Oqn, which is the statute covering all
types of criminal damage (the destruction or
damage of property belonging to another).

Art Deco The style of design predominant in
the decorative arts of the 1920s and 1930s. The
name derives from the 1925 Exposition Inter-
nationale des Arts D6coratifs in Paris. In delib-
erate contrast to *Art Nouveau, Art Deco was
characterized by emphatic geometrical lines
and shapes, vibrant colour schemes, and the
use of man-made substances, such as plastic.
Influenced by the *Bauhaus, Art Deco included
among its practitioners Ren6 Lalique
(186(F1945) and Erte (Romaine de Tirtoff;
1892-1990). It ir?s debased by shoddy mass pro-
duction, but interest in it rekindled in the late
20th century.

Artemis In Greek mythology, the daughter
of Zeus and Leto and twin sister of Apollo. Set-
tled in "Arcadia, she and her band of Oceanids
and nymphs spent their time hunting. Artemis
demanded chastity from her followers and rig-
orously punished all trarugressors. *Actaeon

was killed for watching her bathe and *Orion

for raping her. Despite this severity she ms
protectress of both animal and human young.
Ephesus was the most famous centre of her
worship. She was associated vrith the moon and
identifled by the Romans with *Diallcompare
HECATE.

Artemis, Temple of one of the Seven
Wonders of the World, built at *Ephesus in 356
Bc. The deity worshipped here was tlle many-
breasted fertility goddess called Diana of the
Ephesians in Acts 19.28, rather than the classi
cal *Artemis.

arteraosclerosis The loss of elasticity in the
walls of arteries. It covers larious conditions of
the arteries and arterioles (small arteries) asso
ciated with the ageing process. It is also used as

a synonym for *atherosclerosis.

artery A thick-walled blood vessel that car-
ries oxygen-rich blood away from the *heart to
supply all the tissues md orgms of the body.
The Iargest is the aorta, which Ieads directly
from the hert and descends into the abdomerl
giving rise to all the other arteries of the body.
In middle age the lining of the arteries com-
monly becomes thickened by *atherosclerosis,

which may lead to various diseases caused by
obstruction of blood flow (e.g. stmkes, heart at-
tacks). See olso BLooD PREssuRE.

artesian well A well sunk into an aquifer (a

water-saturated rock stratum) that is confined
betwe€n two layers of impemeable rmk and
thrcugh which water flows upwards under
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G pressure. The aquifer reaches the surface and
receives rainfall where tJre water table is
higher than the site of the well, resulting in a
head of pressure.

arthritis Inflammation of one or more joints,
ousing pain, swelling, and restriction of move-
ment. Many different diseases can cause arthri-
tis, the most important of wNch are
*osteoarthritis, rheumatoid arthritis, and
*gout. Rheumatoid artlritis which is more
common in women, usully affects the hands
and feet and often also the hips, knees, md
shoulders. The synovial membrane lining the
joint becomes inflamed, resulting in damage to
the cartilage over the Sirint with consequent
pain and deformity. An autoimune disease
(see AUTorMMUNrry), it is diagnosed by a blood
test (the blood contains the rheumatoid factor)
and X-rays. Treatment is usually based on anal-
gesic and anti-inflammatory drugs; some pa-
tients b€nefit from gold salts and steroids,
while severe crses may require surgical re-
placement of the affected joint(s).

arthropod An invertebrate mimal belong-
ing to the largest and most diverse phylum
(Arthropodal of the mimal kingdom, contain-
ing about a million species (i.e. 75%o of all
known species). Arthropods include "arach-
nids, *oustaceans, *insects, *centipedes, md
*millipedes. An arthropod has a segmented
My with a hard outer skeleton (cuticle) made
of chitin, iarhich is shed periodically to allow
the body to grow. Jointed appendages are mod-
ified for swimming, walking, feeding, respira-
tiorl reproduction, etc. Young arthropods
often go through "metamorphosis to reach the
adult form. Many are harmful-as pests, para-
sites, or vectors of disease-but others are
beneficial to man, as pollinators, food sources,
predators of pests, and decomposers of organic
wastes.

Arthurian legend The medieval rommces
concerning the legendary British king Arthur
and his knights. Arthur emerged as a flgure of
romance in the Histo/ia Regum Britanniae of
*Geoffrey of Monmouth. In the legend, he is
the son of Uther Pendragon, was born at Tin-
tagel i[ Corn\.vall became king of Britain at 15,

and won a number of famous victories. He
married Guinevere md held court at Caerleon
in Wales (or, in some versions, at Camelot,
which may have been near South Cadbury,
Somerset). Involved in a war at Rome, he left
his kingdom in the charge of his nephew
Modred, who betrayed him and abducted Guin-
evere. Arthur returned to Britain and defeated
Modred but was himself wounded. He was

taken to the Isle of Avalon (the Celtic paradise,
assmiated with Glastonbury) to be healed. The
Anglo-Norman poet Wace (c. 1100-c. 1U5) intro-
duced the knightly fellowship of the Round
Table, Layamon (early 13th century) added
magical elements, and *Ctrr6tien de Troyes fo-
cused on the quest of the "Holy Grail. Other
legendary characters were the magician Mer-
Iin and the sorceress Morgan le Fay (Arthur's
sister). Sir Thomas Malory's Morte d'Arthur
(c.1470) concluded the medieval accounts, while
Tennyson's ldylls of the King (from 1842) and
T.H.White's The Once and Future Kiflg (195t1)

gave later versions.

artichoke A perennial thistle{ike herba-
cmus plant, Cynara scolemus, also known as

globe artichoke, native to central md W
Mediterranean regions and widely grown in
warm temperate areas for its nutly-tasting im-
mature flower heads. The hairy indented strap-
like leaves, 1m long, arise each year from the
base of the short annual stems, which carry
branched flower stalks bearing purplish flow-
ers. Family Compositae. See alsoJERUSAIEM AR-
TICHOKE.

Articles of Confederation The first con-
stitution of the USA (wilttel] 7n6-77, adopted
u81), which was replaced by the Constitution
of 1789. The leaders of the American Revolu-
tion feared the abuses of a centralized govern-
ment and adopted a fedeml system that
guaranteed each state its "sovereignty, free-
dom, md independence." The Continental Con-
gress could not levy taxes but could wage war
and borrow arrd issue money.

artificial insemination The artificial in-
troduction of semen into the vagina of a fe-
male at or shortly after ovulatioL Although
practised in the 14th century by Arab horse
breeders, the techniques were developed
largely for livestock in the Soviet Union during
the early 20th century. Semen collected from a
single male can be stored at low temperatures
for months before being used tofertilize many
females. This has resulted in dramatic breed
improvements and the control of venereal dis-
ease. Artificial insemination is also used in
human medicine; for an infertile husband,
semen is obtained from a donor (Dl-donor in-
semination). Although donors are currently
anonymous, children conceived after April
20o5 will have the right to find out who their
natural father is when they reach the age of 18.

Semen may be provided by the husband in
cases of impotence (artificial insemination hus-
band-AIH). When the wife is infertile the
husband's semen may be used to artif,cially
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inseminate a surrogate mother. This womm
gives birth to ttre chil( usually for money, and
must then be prepared to relinquish all claims
on it to the mtural father and his wife. Com-
mercial surrogacy is growing in the USA" but
in the UK the Surrogacy Arrmgements Act
(1985) prohibits commercial agencies from en-
gaging women as surrogate mothers. See 4ls0
TEST-TUBE BABY.

artificial intelligence (Al) The design of
computer programs to pedorm tasks that tr-
volve intelligence when carried out by human
beings. Tasks performed by AI include playing
games, learning, understanding natural lan-
guage and speech, formulating plans, proving
theorems, and visual perception. Perceptual
tasks involve unconscious computation in
humans, which is hard to simulate. AI pro-
grams sometimes simulate human behaviour
by building computer models of cognitive
processes, but in most cases they adopt any
technique that will do the task set or do it bet-
ter thafl it has been done before.

artificial respiration The restoration of
the flow of air into and out of the lungs when
the patient's own breathing movements have
ceased, for example after drowning, poisoning,
etc. Mouth-tGmouth respiration-the'kiss of
life"-involves a person breatlfng out into the
patient's mouth: carbon dioxide in this exhaled
air acts as a stimulus for the natural breathing
reflexes. In hospitals artificial respiration by a
*respirator is sometimes provided during
surgery, severe pneumonias, and after head in-
juries.

artillery Firearms with a calibre in excess
of 20 mm, used to bombard enemy positions,
provide cover, etc. Early guns were classed by
projectile weight, e.g. 12-pounder. Modem
weapons are identified by calibre: light (below
120 mm), medium (121 160 mm), heavy (161-210

mm), and super or very heavy (above 211 mm).
Gun projectiles have flat trajectories, while
*mortars and *howitzers have high trajecto-
ries, with correspondingly short ranges. Ar-
tillery rockets deliver more explosive further,
without needing heavy launchers. Modern
electronics enable artillery fire to score a direct
hit with near certainty on any visible target; as

this also applies to the guns themselves ar-
tillery is now usually remote controlled.

Artiodactyla An order of hoofed mammals
(150 species), distributed worldwide except for
Australasia and Antarctica. Artiodactyls are
terrestrial herbivores having two or four toes
on each foot and often bearing horns. The

group is divided into three suborders: Sui-

f ormes (pigs, peccaries, and hippopotamuses);
Tylopoda (camels and llamas); md Ruminontia
(see RUMINANT), which comprises deer, cattle,
anteiopes, giraffes, pronghoms, md chevro-
taits. Comwre PERI s s oDAcTYLA

Art Nouveau A decorative style pewading
all visual art forms in Britain, France, Germany
flugendstil), Austria (Sezessionstil), Belgium"
Spai4 and the USA in.the 1890s and early 1900s.

It is characterized by designs of naturalistic fo-
liage and shapes linked by undulating lines.
In Britain it is associated with the *Arts
and Crafts movement of William *Morris, the
designs of Charles Rennie Mackintosh
(1868-1928), and the graphic work of Aubrey
*Beardsley. On the Continent leading examples
are the Farisim megro designs of Hector
Guimard \7867-1942), the extmvagant Bar-
celona flats and hotels of Antonio Gaudi
(1852-1926), and the Belgian stores and houses
of Victor Horta (1867-19471.

Arts and Crafts movement An English
19th{entury aesthetic movement derived
from William *Morris and his Pre-Raphaelite
associates, whose fim was founded (1861) to
produce handmade furnishings. The move-
ment revived the principles of medieval crafts-
manship and respect for materials. It
culminated in the establishment of the Cen-
tury Guild for Craftsmen (1882) and the Arts
and crafts Exhibition society (1888). It helped
to create the emerging *Art Nouveau style.

Arts Councils Three bodies, the Arts Coun-
cils of England, Wales, and Northern Ireland,
that channel government support for the arts.
Founded originally in 1916 as the Arts Council
of Great Britain, the Councils have since 1995

been responsible for distributing the proceeds
of the National Lottery allocated to the arts. In
2007 the former Arts Council for Scotland wm
replaced by a new agenry, Creative Scotland.

Aruba 1230N700ow A West Indian island
formerly (until 1985) part of the Netherlands
Antilles, now a separate Dutch territory. Oil
refining is importmt. Area: 193 sq km (75 sq mi).
Population (2001 est): 97 200. Chief town: Oran-
jestad.

arum (or arum lily) A plant of the tropical
African genus Zantedeschia (8 species), espe-

cially Z. aethiopica, widely grown as an orna-
mental. It has affow-shaped leaves and a flower
head of tiny yellow flowers surrounded by a

white funnel-shaped bract (spathel. Araceae.
The European genus Arum, of the same farnily,
contains the *cuckmpint. The related bog

m
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D arum, or wild calla (Calla pahstrisl, grows in
swmps of N temperal.e and subarctic regions.
It has heart-shaped leaves and small flowers en-
veloped in a white spathe.

Arunachal Pradesh (name until 1972:

North-East Frontier Agency) A state in NE
India stretching N from the Brahmaputra Val-
ley to the Himalayas. There it shares a disputed
border with Tibet, from which Chinese troops
have rwice invaded since 1945. It became the
24th state of India in 1987. Mostly rainforest, it
is inhabited by hill tribes. Area 83743sqkm
(32 648 sqmi). Population (2001): 1091117. Capi-
tal: Itanagar.

Arundel 5051N 0 34w A market town in SE

England, in West Sussex on the River Arun. Its
11th-century castle (mainly rebuilt in the 19th
century) is th€ seat of the Dukes of Norfolk.
Other notable buildings include the 19th-
century cathedral. Population (1991): 3033.

Aryans Peoples speaking IndG.European,
Indo-Irmian, or Indo-Aryan languages. It has
been claimed tlat all the Indo-European peo-
ples originated from an Aryan pmple who dis-
persed from a common homeland into Europe
and N India. IndoAryan+peaking peoples in-
vaded and settled in N India in the second mil-
lennium Bc. They were tribal herdsmen who
becme farmers. The earliest literature of
India, the Vedas, written in *Sanskrit, contains
details of Arfm ritual practics.

ASA rating the American Standards Associ-
ation measure of the sensitivity or speed of
photographic *fiIm. A film rated at 200 is twice
as fast (i.e. needs half the exposure time) as 100

ASA film. C,eneral-purpose films have speeds
between 50 and 160 ASA High-speed films for
poor light are rated between 200 and 1000 ASA

asbestos A fibrous form of certain silicte
minerals, particularly the *amphiboles antho
phyllite, tremolite, riebeckite, and actinolite,
or a fibrous form of *serpentine, called
chrysotile. Blue asbestos is crocidolite, a fibrous
debeckite. Asb€stos is heat-resistant, chemi-
cally inert, and has a high electrical resistance;
it is much used in industry. The fibres are spun
and woven or made into blocks. The main pro-
ducer is Canada. See qlso AsBEsTosrs.

asbestosis A lung disease caused by the in-
halation of asbestos f,bres. It is an occupational
disease to which those exposed to large
amounts of the mineral are particularly prone:
tighter factory health controls have greatly re-
duced its incidence. It affects the air sacs of the
lungs, which become thickened and scarred,

causing breath.lessness: patients are liable to
develop lug cancer.

Ascension 7 s7S 14 22W A rmky island in the
S Atlantic Ocem, a dependency of St Helena It
has little vegetation and was uninhabited until
1815. A British telecommunications centre, it is
also a US air base and space research station.
Area: 88 sq km (35 sq mi). Population (2001): 9E0.

Chief settlement: Georgetown.

Ascension In the Christian calendar, the day
on which it is believed Christ ascended into
Heaven. Since the 4th century it has been ce}
ebrated .10 days after Easter.

asceticism Systematic spiritual selfdisci
pline, usually involving fasting, vigils, sexual
abstinence, and renunciation of worldly plea-
sures. *Stoicism advocated ascetic practices in
order to suMue passions. Christim asceticism
is based on the theory of identifying witlr
Christ's sufferings and is viewed not as m end
in itself but as a means to contempLation of
and spiritual union with the divine. It became
an important element in certain monastic or-
ders and in Christian mysticism. In Islam,
asceticism is particularly associated with
*sufism; there is also a strong tradition of as-
ceticism in Buddhism and Hinduism.

Asclepius (or Aesculapius) In Greek
mythology, a son of "Apollo and the god of
medicine. He was instructed by the centaur
*Chiron in hunting and medicine. When he re-
stored Hippolytus to life as a favour to
Artemis, Zeus became angry and struck him
dead with a thunderbolt. The sich believing in
Asclepius's power to cure them through
dreams, came to sleep in his temples, t}le chief
of which were at lpidaurus and on the island
of Cos.

Ascomycota A large phylum of fungi (over
30000 species), known as sac fungi because
their spores are formed in a saclike structure
(called an ascus). The nonreproductive pa.rt of
these fungi is often a microscopical meshwork
of cells. The group includes the *truffles,
* y easts, P enic illhlm, ard As per gillus.

Ascot 5125N041W A village in S Englan4 in
Bracknell Forest uaitary autlority, BerksNre.
The construction of its famous racecourse was
ordered by queen Anne in f11. Traditionally
the sovereign opens the Royal Ascot meting in
June, driving in an open carriage round the
course from nearby Windsor Castle. Popula-
tioD (latest est): l:l 500, with Sunningdale.

ASEAN see AssocrArroN oF sourH-EAsr
ASIAN NATIONS.
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Asgard In Norse mythology, the home of the
gods and of heroes killed in battle, mmprising
over 12 kingdoms and palaces, as well as Val-
halla. From earth it was reached by the bridge
Bifrost (the rainbow).

ash A tree of the genus lrarinrs (about 50

species), native to the N hemisphere. Many
species yield a pale-yellow wood of commercial
importance. Reaching a height of 30m, ashes

have compound ieaves made up of pairs of oval
or lance-shaped leaflets, small inconspicuous
flowers, and winged fruits ('ash keys"). Most
species are deciduous, including the European
ash (F. excelsior). Famlly: Oleaceae (olive family).
See also MoUNTAIN ASH.

Ashanti A people of the S part of Ghm, who
speak Twi. They are an agricultural people pro
ducing crops for lmal markets and cocoa for
export. Their social organization is based upon
matrilineal kin groups living in villages gov-
erned by headmen. The Ashanti established an
empire in S Ghana during the 18th and 19th
centuries. They worship a pantheon of gods

and practise an ancestor cult.

Ashcrolft Dame Peggy (1907-91) British
actress. She made her debut in 1926. Her most
notable performances included Juliet in 1935,

Hedda Gabler in 1954, and roles in plays by Pin-
ter and Beckett. She won an Oscar for her per-
formance in the fllm A Passage to lnlia l1t9&41.

Ashdown, Paddy, Baron (Jeremy John
Durham A; 1911- ) British politician,leader of
the Smial md Liberal Demmrats (1988-99). He
entered parliament in 1983 after service in the
Commandos and the Special Bmt Section. He
subsequently served in the position of UN high
representative in Bosnia (2002-06).

Ashes a mock trophy awarded to the win-
ning team in cricket Test matches between
England and Australia. It originated with the
first Australian victory (1882), when m obitu-
ary for English cricket in the Sporting Tifies
ended with the words: "The body will be cre-
mated and the ashes taken to Australia." In
1883 the victorious English captain was pre-
sented with m urn (now kept in the pavilion at
*Lord's cdcket ground) containing the ashes of
the stumps used in the match.

Ashkenazim Jews of Germm or Eastern Eu-
ropean origin, as opposed to *Sephardim.

Forming some 85% of world Jewry, they have a
distinct way of pronouncing Hebrew, and
other customs, and until this century they
mostly spoke *Yiddish- The f,rst Ashkenazy
synagogue in London was founded in 1690.

Ashkenazy, Vladimir (1937- )Russian pi
anist and conductor. He won the 1955 Warsaw
Chopin Competition and was joint winner of
the 1962 Tchaikovsky Competition. In 1973 he
settled in lceland.

Ashkhabad 3758N5824E The capital of
Turkmenistarl rebuilt after an earthquake
(1918). Products include foods, carpets, glass,

and machinery. Population: (1999 est): 605 0O0.

Ashley, Laura (born Laura Mountrey;
1925-85) British fashion designer, who married
Bernard Ashley in 1949, and opened her first
London boutique in 1967. This became the
model for an international chain. Her husband
and sons took over the business after her
death.

Ashmolean Museum A museum in ox-
ford, housing paintings and archaeological col-
lections. The collection was donated to Oxford
University in 1675 by Elias Ashmole 17677-92]r
and put on public display in 1683. Now in the
neoclassical building (18,15) of Charles Robert
Cockerell (1788-1863), it ircludes Italian Re-

naissance paintings and English 19th-century
works.

Ashton, Sir Frederick (William Mal-
landaine) (rs04-88) British ballet dancer and
choreographer, born in Ecudor. He i:ined the
Sadler's Wells Ballet in 1935, became an associ-
ate director in 1952, and was director of the
Royal Ballet from 1963 to 1970. His works in-
ctude Cinderella \L9481, Ondine \19581,l.o Fille mal
gardte (79601, and many ballets choreographed
for Margot Fonteyn.

Ashur The oldest Assyrian capital (modern

Qalat Sharqat) on tJre River Tigris in Iraq.
Named after its guardian sun-god, Ashur be-
came capital of the rising Asryrian empire
(14th century BC) to u/hich it gave its name.
With its later cocapitals *Nimrud ald *Nin-

eveh it was destroyed in 612 Bc. First excavated
in 1903, Ashur's ruins include mjor temples
and a *ziggurat.

Ashurbanipal King of Assyria (668-?627
Bc), son of Esarhaddon. He suppressed two re-
volts during his reign and conquered the city
of Tyre. He fouded a remarkable library at
Ninevetl some of the items in which are now in
the British Museum.

Ash Wednesday In the Ctrristian calendar,
the flrst day of *Lent, so named from the cus-
tom, probably dating from the 8th century, of
marking the foreheads of the congregation
with ashes as a sign of penitence.

w
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ilB Asia The largest continent in the worl4 it oc-
cupies about onethird of the dry land. Extend-
ing W to the Ural Mountains, it is selErated
from Africa by the Red Sea and bounded on the
N by the Arctic Ocean. It includes the islands of
Indonesia, Japan, the Philippines, and Taiwan
It contains the world's high6t point (Mount
"Everest) and also its lowest (the *Dead Sea). Its
central mass of mountains and plateaus has
historically formed a major barrier between N
and S Asia. Vast alluvial plains border the
major rivers, including the Rivers Ganges,
Mekong, and Ob and the Ymgtze and Yellow
Rivers. Containing about half of the world's
total population, it is the most populous conti-
nent. There are three main population groups:
Negroid (in the Philippines), Mongoloid (includ-
ing the Chinese, Japanese, md Korems), md
Cauasoid (including the Arabs, Afghans, and
Pakistanis). Other groups, iDcluding the
Malays, are a mixture of these main races.

Christianity, Judaism, Hinduism (with t}le
largest following), Buddhism, Islam, Confu-
cianism (in China), and Shintoism (in Japan) all
originated in Asia. Agriculture employs about
two-thirds of the total population. Asia has im-
portant mineral resources, notably the oil and
natural-gas deposits of the Arab states. Area:
44397762 sq km (U139445 sqmi). Population
(1998 est): 3 s89 233 000.

Asia Minor (o/ Anatolia) The westernmost
part of Asia between the Black Sea and the
Mediterranean Sea approximating to present-
day Turkey. For much of the second millen-
nium gc, Asia Minor was the centre of the
*Hittite empire. After the Hittites' collapse
(12th century BC) central and W Asia Minor
were dominated by *Phrygia, which reached its
zenith in the 8th century, when the Assyrian
Empire conquered SE Asia Minor. Phrygia fell
to *Lydia in the 6th century but in 546 CYrus
the Great established Achaemenian control
over fuia Minor. In 333 it was conquered by
Alexmder the Great and after his deatL dur-
ing the *Hellenistic age, the S was contested by
the "Seleucids and the Macedonial rulers of
Egypt. Asia Minor came under Roman control
in the 2nd and 1st centuries Bc, forming part
of the *Roman Empire and then the Eastern
Roman (subsequently Byzantine) Empire. Con-
quered by the Seljuq Turks in the 11th century
ao and overrun by the Mongols in the 13th
Asia Minor m incorporated in the Ottornan
Empire during the 14th and 15th centuries.

Asimov, Isaac (192H2) US science fiction
writer and biochemist, born in Russia. His
many books include the Foundation Trilogy

(1951-53; sequel 1982) and collections of short
stories, notabiy I, Robor (1950), Nightfall l1!x9),
atdThe Edge of Tofiorrow (79t36). He also mote
books popularizing scientifi c topics.

Asmara (or Asmera) 15 20N 38 49E The capi-
tal of Edtrea in the central highlands. The
population still includes many Italians, Eritrea
having beeri an Italian colony from 18q) until
Allied occupation (1941). Industries include
meat processing, distilling, and clothes manu-
facture. Population (1995 est): 431 m0.

Asoka (did c. 232 Bc) Indian king of the Mau-

rya dyDasty, who ruled over almost all of India
lc.Z7O-c.Z7Z Bcl. Adevoted Buddhist, he adve
cated tolerance and non-violence (ahimsa).

asp An aggressive European *vipPJjI' Vipera
asfls, that lives in dry habitats. About 50cm
long, it is grey-brown to coppery brown with
dark bars or zigzags, grey, yellowish" or black-
ish underlnrts, and a yellow patch under the
tail tip. The snout is upturned into a small
spike. The asp that killed Clmpatra was proba-
bly the Eglrytian cobra(Najahnje\.

Asparagus A genus of herbaceous plants
(about 300 species), with creeping under-
ground stems (rhizomes), found throughout
the Old World. A olfcinalis is cultivated in tem-
perate and subtropical regions for its yomg
edible shoots, which are considered a delicacy.
Several African species are ornamental A
plumosus, known as aspaxagus ferq produces
attractive feathery sprays of branchlets. Fam-
ily: Liliaceae.

asPen One of several *poplar trees having
slender flattened leafstalks, so that the leaves
tremble in the faintest breeze. The Europ€an
aspen (Populus tremulal, which grows to a
height of 25 m has rounded toothed leaves. Its
soft white wood is used for matches and paper

PUIP.

Asperger's syndrome A mild form of
*autism characterized by a lack of erDpathy
with others, stilted and pedantic speech and an
obsessive preoccupation with detail aad spe-
cialized subjects. Sufferers are often higNy in-
telligent. Named after Austrian paediatrician
Hans Asperger (1906-80).

Aspergillus A geous of fungi induding
my common moulds, such as A/aros, which
infects peanuts and produces the poison afla-
toxirl

asphalt A black highly viscous or solid hy-
drocarbon compomd, used in road construc-
tion and the manufacture of roofing materials.
It is obtained from the distillation of certain
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crude oils and from surface deposits (asphalt
lakes), wNch occur naturally after the lighter
fractions of a crude oil reservoir have errapo
rated

asphode! A white- or yellow-flowered lily-
like plant of the mostly Mediterranean genera
Asphodelus and Asphadeline. In Greek mythol
ogy, the asphodel said to grow in the Elysian
fields was Asphodrlitr lu[eo. The asphodel of the
early English and French poets was probably
the daffodil. The bog asphodel (Nartheciun os-

siJragum), of NW Europe, grows to a height of
30 cm in swampy regions. Family: Lilioceae.

Aspidistra A genus of herbaceous plants (8
species) native to E Asie- A. elatior is commonly
grown as a hardy pot plant for its long orna-
mental leaves. It may produce purple bell-
shaped flowers. FaIJJtly, Liliaceoe.

aspirin Acetylsalicylic acid: a drug widely
used to treat mild pain such as headache and
toothache. It also relieves inflammation and is
therefore helpful in the treatment of rheuma-
toid arthritis, and it reduces fever and helps to
prevent coronary thrombosis and strokes. In
some people aspirin may cause bleeding from
the stomach and it is no longer used for chil-
dren under 12. see also eutcEslcs.
Asquith, Herbert Henry, lst Earl of
oxford and (1852-1928) British statesman
and Liberal prime minister (190E-16). Asquith's
government introduced important social re-
forms, including noncontributory old-age pen-

sions (1908 budget) and the National Insurance
Act (1911); it ended the veto power of t}te House
of Lords with the 1911 Parliament Act. After
the outbreak of World War I Asquith headed
a Liberal{onservative coalition government
(1915-16). He remained leader of the Liberal
Parry until 1926.

ass A small fast-ruming mammal belonging
to the genus Eqilus (horses), native to Africa and
Asia. Asses are about 200 cm long, weighing uP
to 250 kg, and have characteristically long ears.
The Asiatic wild ss (E. hemionus) has a grey or
tan hide and a dark stripe along the back The
Africaa wild ass (E. asinus) is the ancestor of the
domestic donkey. See also MutE.

Assad, Hafiz al- (1928-2000) Syrian states-
mau president LCn-2ffi\. In 1965, following
the coup in Syria by the radical Ba'atlists, he
became minister of defence. In 1970 he led a
coup by the military wing of the Ba'ath party
and was elected president the following year.

In foreign affairs he remained hostile to Israel
md tle West until the early 1990s, from which

point he began to mend relations. He was suc-
ceeded by his son, Basbar al-Assad (1965- ).

Assam A state in NE India mostly in the
Brabmaputra Valley @ond Bangladesh High
rainfall supports tea, Assam's economic main-
stay. Rice, jute sugar cane, and cotton are also
grown. Assam produces half of India's oil as

well as coal. History a flourishing regon by
1000 Bc, Assam received later migrants frorn
China and Burma. Burmese invasions led
Britain to assume control (1826). lD World War
II Assam played a strategic role in the Allied ad-
rrance into Burma- In recent years the region
has been troubled by ethnic unrest. Area:
78 523 sq km (30 310 sq mi). Population (2001 est):
26 638,107. Capital: Dispur.

Assassihs (Arabic: hashish eaters) A sect of
the Ismaili. In Persia and Syria in the 12th and
13th centuries they were notorious for their
practice of stabbing opponents, especially Mus-
lims. It was commonly b€lieved that the stab
bings were carried out while they were under
the influence of hashistr" hence their name.

Assisa 43 04N u 37E A rown in central Italy, in
Umbria It is the birthplace of St *Francis of
Assisi, who founded the Franciscan Order in
1209, and is the site of a Franciscan convent,
which has two gothic churdtes containing
frescoes by Giotto. Population (1990): 24 79o.

Association football see roorgerI-
Association of South-Eait Asian I{a-
tions (ASEAil) An international organization,
founded in 1967, to assist the deyelopment of
its member states (now Brunel Indonesia, Lam,
Malaysia, Myanmar (Burma), the Philippines,
Singapore, Thailand, and Vietnam). lt aims to
eliminate trade barriers, promote cultural ex-
changes, facilitate communications, and im-
prove technology, commerce and industry.

assocaative law The mathematical rule,
obeyed by addition and multiplication in ordi-
nary *arithmetic, that the order in which suc-

cessive identical operations are perfonned
does not affect the result: for addition o+
\b+ cl= (a+bl+ Cfor multiplication a(h\: (oble.

assurance A form of insurance against an
event that is certain to occur, e.g. deattr The
main types are tefin :rssurance, which only
pays out if death occurs within a stipulated Pe-
riod, such as during a particular business trip;
wbolelife essurmce, which pays out on the
death of the assured whenever it occurs; eu-
dorvDent assuraDce which pays out either on
the death of the assured whenever it occurs, or

C
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D after a fixed period (e.g. on the assured's 65th
birthday). See also ANNUITY.

Assyrian Empire An ancient kingdom on
the Upper Tigris (now N Iraq), where the As-
syrians (named after their god Ashur) settled
in about 2500 Bc, forming a dependency of
Babylon. Ashur-uballit I (c 865-c.1330) laid the
foundations of the Empire, which was ex-
tended by Tiglath-pileser I (112(F1074), who
conquered the city of Babylon. A new era of ag-
gressive expansion was initiated by Ashur-
nasirpal II (883-859). The Assyrim domain was
extended to Syria and Palestine under Shal-
maneser III (858-824) and Assyrian ascendancy
reached its zenith under Tiglath-pileser III
1745-7271. 

*Nineveh, the capital, fell to Media
and Babylon in 512.

Astaire, Fred (Frederick Austerlita 1899-
1987) US dancer and film star. He began his ca-

re€r as a music-ha1l dancer. His best-known
films are the 1930s musicals in which he part-
nered Ginger Rogers. These include Top Hat
179351, Follow tle Fket (1936), and Shall We Dance
(1937). His later costars included Judy Garland,
Leslie Caroru and Audrey Hepburn.

Astana (name until 1961 and 1991-98: Ak-
mola; mme 1961-94: Tselinograd) 51 10N 71 25E
A city in N Kazakhstan: it replaced Alma Ata as
the capital of Kazakhstan in 1997. Population
(1999 est): 313 000.

Astarte The Phoenician goddess of love and
fertility, equivalent to the Babylonian Ishtar
and sometimes regarded as the counterpart of
Aphrodite. She was associated with the moon
and often represented by a crescent.

astatine (At) A short-lived radioactive *halo
gen. Its longest-lived isotope, At-210, has a half-
life of 8.1hours. Small amounts exist in nature
as a result of uranium and thorium decay. At
no 85; at wt (210): mp 302"C: bp 337'C.

Aster A genus of perennial herbacous plants
(about 500 species), many of which are native to
N temperate regions and are grown as the gar-
den plants known as Midnelmas daisies.
60-100cm tal, they have flowers with blue,
red, or white rays and a central yellow disc. A
omellus attd A- oeris are common ornamental
species. Family Compositae.

asteroad see MrNoR PLANBT.

asthma A disorder in which breath-lessness
and wheezing are aggravatd by certain stim-
uli, which caus€ the bronchi to become con-
stricted. Bronchial asthma my be m allergic
reaction (see ALLERGY), it rnay occur secondar-
ily to respiratory infection, or it may be

brought on by exertiorL certain drugs, or
strong emofioL The most common treatment
is by means of bronchodilator drugs, usrrally in
the form of aerosol inhalers; severe attacks re-
quire corticosteroid inhalers. Cardiac asthma is
associated with some forms of heart disease
and requires a different treatment.

astagmatism A form of "aberration that
can occur in mirrors and lenses (induding tle
eye). It results when the curvature is different
in two mutually perpendicular planes; rays in
one plane may then be in focus while rays in
the other are out of focus. It is corrected in the
eye by the use of cylindrical lenses.

astigmatic
lens

f,fr

astqmatic
lens

cylindrical
lens

astigmatism. An astigmatic lens cannot focus vertkal
and horizontal lines at the same time. Here rhe vertical
focal lengh { is shorter than the horizontal local hngth
fr. ln fre human eye rhis would be conxted by

spectacles wifi cylindrical lenses, reducing $e overall
focal length in the hodzontal plane only, so that both
vertical and horizontal lines are in sharp locus at
distance {.

Astor, Itlancy Witcher, Viscountess
17879-1%41 Us-born British politiciarl the first
woman MP to sit in the House of Commons
(,919-45). She dnmpioned the causes of wom-
en's rights and education, representing the con-
stituency that was formerly that of her
husband Waldorf, hd Viscount Astor (1&79-

1952). An MP from 1910 to 191q Astor was pro-
prietor (1919-45) of the observer newslnper.

Astrakhan 4622N48ME A port in SE Russia
on the River Volga The city was an important
trading cmtre, dclining after the Revolufion
Astrakhan fur, from the lGrakul lamb of cen-
tral Asia, was first brought to Russia by As-
trakhan traders. More than half the population

)+
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is employed in flshing or allied ocorpations.
Population (1999 est): 488000.

astrolabe An instrument used in navigation
and astronomy, invented in about 2m Bc. It
was replaced in the 18th century by the *sex-

tant. It consists of a disc calibrated round its
circumference ln degrees. It was fitted with a
sighting pointer (alidade), the angle of which.
when aligned with the sun or a prominent star.
enabled time and latitude and longitude to be
calculated.

astrology The study of the positions of the
heavenly bodies in relation to their presumed
influence upon human affairs. Astrology origi-
nated in *Babylonia and then passed to Greece,
India, China, and the Islamic lands.In medieval
Europe astrologers had a respected role in pub-
lic and personal life. Astrology is based upon an
elabomte system of hypothetical relationships:
each "house" (see zoDIAc), for instance, imparts
a particular character to those born under its
influence and the sun, moon, and principal
planets in various positions predispose pmple
to good or ill. The two branches of astrology
are "natural" (concerned mainly with observa-
tions and theory) and 'judicial" (foretelling
events by means of a horoscope). The subject
has no scientific basis. See olso srRtHstoxs.

astronomer royal An eminent British as-

tronomer appointed by the sovereign on the
advice of the prime minister. Until 1971the as-

tronomer royal was also head of the Royal Ob
servatory (formerly at GreenwiclL then at
Herstmonceux, and at Cambridge from 1990).

The first holder was John Flamsteed, appointed
in 1575 when the Observatory was founded
The present holder is Sir Martin Rees.

astronomical unit (AU) A unit of length
equal to the mean distance between the earth
and the sun (1495 x Lou metres,92.9 x 1ff miles).

astronomy The study of celestial bodies.
One of the most ancient of the sciences, naked-
eye astronomy flourished in China Babylonia,
Egypt, and classical Greece (see ARISTARcHUS
OI SAMOS; HIPPARCHUS; PTOLEMAIC SYS.

TEM). After the decline of ancient Greek cul-
ture, interest in astronomy was the preserve of
the Arabs for many centuries. European inter-
est in the heavens, transmitted from the Arabs
through Spain, reawakened in the 16th century
with the work of *Copernicus and Tycho
*Brahe, who were able to separate the science
of astronomy from astrological pseudoscience.
But it wu not until 1609 that Galileo's refract-
ing *telescope enabled the sky to be investi-
gated in any detail: in 1671 Newton devised the

more effective reflecting telescope. These de-
vices provided t}Ie means for the development
of astrometry and *celestial mechanics. In the
19th cmtury, the use of spectroscopy (see sPEc-
TRUM) provided the basis for the new sciences
of *astrophysics and astrochemistry.

Until the 1930s all obserrrations of the heav-
ens were made by observing the light that
passed through the atmosphere. Jansky's dis-
covery (1932) that radio mves are emitted by
celestial bodies marked the beginnings of
*radio astronomy.

The advent of high-altitude balloons and
rockets and tlen artificial satellites orbiting
above the atmosphere has enabled the radia-
tion from space that is absorbed by the atmos-
phere-gamma rays, X-rays, ultraviolet, and
most wavelengths of infrared radiation-to
provide information, for example, on the birth
of stars and the more violent cosmic phenom-
ena In addition planetary probes and space-

craft have greatly increased our knowledge of
many members of the solar systerL

astrophysics The study of the physical and
chemical processes and characteristics associ-
ated with eelestial objects. It is based on theG,
ries developed in astronomy, physics, and
chemistry and on obserrrations of the radiation
emitted by the objects. Originally only studies
at optical and then at radio and infrared wave-
lengths were made, but with the r(ent advent
of rockets and artificid satellites, sources of X-
rays, g:uilru rays, and ultraviolet radiation can
also be observed- See olso cosMolocy.

Asunci6n 256s574ow The capital of
Paraguay, an important port in the S on the
River Paraguay. Founded in 1536, it was for a
time the centre of the Spanish settlements in
the area The National University was founded
in 1890 md the Catholic University in 1960. In-
dustries include flour milling, food processing,
and textiles. Population (1992): 502 426.

Aswan (or Assuan; Greek name: Syene)
2405N3256E A city in S Egypt, on the tuver
Nile. Some ruins of the ancient city of Syene re-
main Nearby quarries supplied granite for
many Egyptian monuments. The Aswan High
Dam and earlier Aswan Dam are also nearby
and have stimulated growth within the city.
The High Dam was begrrn in 1960 and financed
by the Soviet Union; it was completed in 1lr/0. It
is about skm (3mi) long and 1mm (328ft)
high; its reservoir, Ieke Nasser, extends for
about 560 kn (350 ni) behind the dam. Since its
construction tJte famous annual Nile floods
have been controlled and water is available for
irrigation and for hydroelectric power. An-
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re cient Nubian monuments (notably the "Abu
Simbel and Philae temples) that were threat-
ened with permanent flooding were moved to
new sites. About 7 km (4 mi) domstream is the
earlier Aswan Dam (completed 1902); zkm
(1.2 mi) long and 54 m (12 ft) high, this provides
irrigation water. Population (1996): 2190r.

asymPtote A straight Iire that a twc
dimensional curve approaches but never meets
as the curve is extended infinitely.

Asyut (or Assiut ancient name: Lycopolis)
2714N3107S The largest city in Upper Egypt,
on the River Nile. It is an important commer-
cial centre and is renowned for its handicrafts
and its textile industries. Below the city the
Asyut barrage provides water for irrigation. It
has a university (1957). Population (1996):

343 498.

Atacama Desert (Spanish name: Desierto
de Atacama) A'cml arid area in N central Chile,
extending for about 1100km (700mi) S from
the Peruvim border. It consists chiefly of a se-

ries of salt basins and is one of the driest areas
in the world. There are valuable deposits of
copper and it is a major source of nitrates.
Area: about 80 290 sq km (31 000 sq mi).

Atalanta A swift-footed huntress of Greek
mythology. Hippomenes (or Meilanion), on her
promise to marry any man who could outrun
her, raced with her. Furnished \arith three of
the Hesperides'golden apples by *Aphrodite,

which he dropped to distract her, he won the
race and married her.

Atatiirk Kemal (Mustafa Kemal; 1881-1938)
Turkish statesman, the founder of modern
Turkey; president (1923-38). Born in Salonika"
he entered the army and distinglished himself
in World War I. After the war he opposed the
humiliating Treaty of *Versailles and as presi-
dent of the provisional government organized
the defeat of the Greek invasion of Asia Minor
(1920). In 1922 the Ottoman sultan was deposed
and Kemal became the first president of
Turkey. From then until his death he worked
to make Turkey a modern secular state. He
tmk the surname Atatiirk (Father of the
Turks) in 1934

ataxia Loss of muscular coordination, often
caused by disease of the part of the brain (the
cerebellum) that controls movement. Ataxia
may accompany severe vitamin B, and folic
acid deficiencies or follow a brain haemor-
rhage.

Athana3ian Creed a Christian profession
of faith traditionally attributed to St Athana-

sius (296-373 AD) but probably dating from the
sth century. Its central statements concem the
doctrines of the *Trinity and of the *Incarna-

tion. Once popular in the Western Churches, it
is now little used.

atheism The denial of the existence. of Cod
(or gods). Historically atheism has taken many
different forms. In theocratic societies charges
of atheism were frequently made against indi-
viduals or groups suspected of antisocial be-
haviour or of dissent from the prevailing
orthodory. Philosophical materialists, such as

Hobbes, were also attacked as atheists but the
spread of rationalism in the 18th century cre-
ated a climte slmpathetic to atheisrl In the
19th' century, scientific advances challenged
the old arguments for the existence of God"

making atheism respectable. Atheists now hold
either that the oncept of Go4 being
u[testable, is meaningless (see LocIcAL posl-
TIVISM) or that all we know by scientiflc
means about the universe suggests that God is
a false notion (see nurr,raNrslrt). Compare Ae-
NOSTICISM.

Athelstan (d939) King of England (92s-39),
succeeding his father Edward the Elder; he was
crowned King of Mercia in 924. He defeated a
Scottish invasion force in 937 and is also known
for six extant legal codes.

Athcna (or Palla3 Athcna) The virgin Greek
goddess of war and of wisdom, the protectress
of Athens which is named after her. Born from
the head of Zeus, fully armed with a javeli4
she was his favourite child. In the Trojan War
she constmtly aided the Greeks. She also
helped Herades in his labours and guided
Perseus on his expedition against the Gorgons.
She is identified with the Roman *Minerva-

Athens (Modern Greek name: Athinai)
37 59N 23 42E The capital of Greece, situated on
a plain in th€ SE of the country. It is the ad-
ministrative. cultural, and economic centre of
the country and adJbins its port and industrial
sector, *Piraeus. Athens combines the ancient
and the modem, with only one or two small
Byzantine and neoByzantine drurches surviv-
ing to testify to the p€riod between Roman
times and the early 19th century. The remains
of ancient Athens found on the Acropolis in-
clude the "Parthenon, the Ionic Erechtheurl
the Propylaea (a gateway), and the tiny temple
of Athena Nike. To the NW, the recently re-
stored Agora (mrket), contains the Ttreseu
(sth century Bc), probably the best-preserved
ancient temple. To the N and E lies modern
Athens. History: there is evidence of settle
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ments dating back to the 3rd millennium Bc. AthOS, MOUtrt 1. 40 1ON 24 19E A mounrain
Athens probably enlryed its first rise to fame in NE Greece, at the end of Akti, the eastern- C
under Pisistratus and his sons in the 6th cen-
tury Bc. Around 506 Cleisthenes established a
democrary for the free men of Athens. During
the following century it kame the leading
Greek city state and defeated the Persians
with the aid of its powerful navy (see GREEK-

PBRSIAN wARs). The Long Walls, connecting
the city to Piraeus, and the Parthenon date
from this period. Under *Pericles, it reached a
peak of intellectual brilliance with the philoso
phy of Socrates and the drama of Aeschylus,
Sophocles, and Euripides. Defeated by Sparta in
the *Peloponnesian War (431-,()4 Bc), it recov-
ered slowly, regaining its trtellectual su-
premacy with such figures as Plato, Aristotle,
and Aristophanes. Defeated by Philip of Mace-
don in 338 Ec, it came under the rule of Rome
in the 2nd century Bc. Owing to the influence
of Hellenic culture on the Romans it continued
to prosper and, despite being overrun by Ger-
manic tdbes in the 4th century AD, maintained
its academic standing until the closure of the
schools of philosophy by Justinian in 529. The
city fell to the Crusaders in 1204 and was under
Turkish mcupation from 1455 until 1833, when
it became the capital of the newly independent
kingdom of Greece. Population (l!Dl): 7,18 U0.

atherosclerosis (or adrerorna) Patchy
thickening of the lining of arteries eused by
the deposition of fatty material and fibrous
tissue. This tends to obstruct the blood flow
and predisposes to *thrombosis, which may
lead to a heart attack or a stroke. In the West-
ern world atherosclerosis is common in adults:
its cause is believed to b€ associated with a diet
high in animal fats (see cHoLEsrERoL), ciga-
rette smoking, and obesity. &e olso coRoNARY
HEART DISEASE.

athletks Sports that involve running, walk-
ing, throwing, and jumping competitions.
They are divided into track and field events. At
international level the track events include
races over 100m, 200rD. 400m, 800m, 1500m,
5000m, and 10000m; the 110m and 400m hur-
dles (see nunolrr.rc); the 4x 100 and 4x 400m
relay races; the 3000m steeplechase; the
*marathou md the 20 km walk (see wALXING).
The standard field events are *high jump,
*long jump, *triple jump, rpole vault, *shot

put, *discus throu rhammer throw and
*javelin throw. In addition there are the *de-

cathlon (for men), the *pentathlon or *hep
tathlon (for women), and the modern
pentatNorl The governing My is the Interna-
tional Amateur Ath.letic Federation.

most promontory of Chalcidice. Height: 2033 m
(6670ft). 2. An autonomous Greek Orthodox
monastic republic occupying the mountain.
Area 80 sq km (31 sq mi). Population (1991): 1557.

Atlanta 33 45NE4 23w A ciry in the us,\ rhe
capital of C,eorgia, situated at the foot of the
Appalachian Mountains. Founded in 1837 and
partly destroyed by C,en Sherman in 18ff, it is
now the industrial, administrative, transporta-
tioD, and cultural centre of the SE USA Popula-
tio,n(2@01:476474

Atlantic, Battle of the See woRLD wAR rr.

Atlantic Charter (t941) A declaration made
by Franklin D. Roosevelt and Winston
Churchill stating common national policies.
These included freedom of choice of govern-
ment, improved economic and social condi-
tions, freedom of tJte seas, and the total
abolition of Nazi$rl

Atlantic Ocean The world's second largest
ocean, extending between Antarctica, America,
Europe, and Africa Its major currents include
the *Gulf Stream crossing it W-8. Its floor is
rich in minerals, oil and gas nou, being ex-
ploited The Mid-Atlantic Ridge rises above sea

level as islands, such as the Azores. The
youngest ocearl the Atlantic was formed when
the continents now surrounding it split apart
200 million years ago.

Atlantis In Greek legend, a large island civi-
lization in the Atlantic beyond the Pillus of
Hercules (Straits of Gibraltar), whicb. accord-
ing to Plato's didogues the Timaeus and Critios,
was destroyed by earthquake. The story, trans-
mitted to the Greeks by the Eg)?tians, may
refer to a cataclysmic volcanic eruption (c.1450

Bc) on the island of Thera in the Cyclades N of
Crete.

Atlas ln Greek mythology, the brotJrer of
Prometheus and son of the Titan Iapetus and
the nymph Clymene. As a punishment for his
part in the revolt of the Titans against the
Olympians he was forced to hold up the pillars
separating heaven from earth. From the 16th
century this was depicted in the frontispieces
of books of maps, which thus came to be called
atlases.

Atlas Mountains A mountain system in
NW Africa" extending generally NE from the
Atlantic coast of Morocco to Tunisia- It consists
of several mountain chains and plateaus and
rises to 4155m (136gft) at Mount Toubkal in
the Moroccan Great Atlas range.
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D atman (Sanskrit: breattL sgul)A fundamental
concept of Hinduism, signifying the individual
soul or the eternal essential seli When the
body dies the otman is continuously reincar-
nated until final spiritual release is achieved. In
the later "Upanishads, md in the Hindu pNlG
sophical schools of Samkhya and orthodox
Vedant& the function of atmafl and its relation
to *Brahman is the central issue.

atmosphere (metmrology) The gasous en-
velope surrounding the earth or my other ce-

lestial body. The earth's atmosphere is
composed of nitrogen (78.08%), oxygen (20.95%),

argon (0.93%), and carbon dioxide (0.03%), to-
gether with small proportions of other gases

and variable amounts of water rapour. ln the
lowest layer of the earth's atmosphere, the trD
poqrhere air temperature decreases as height
increases. The thickness of this layer varies
from about 7 km (45 mi) to about 16 km (9.9 mi)
at the equator. It is here that most meteore
logial phenomena mor. In the stratoqrhere,
wNch goes up to about y)km (31mi), tempera-
ture is fairly constmt because the sun's radia-
tion counteracts the effect of decreasing
density. Above this is the *ionosphere. The out-
ermost layer, from about .!00km (2zami), is
Gl]ed the exodphene From 100km (62mi) up
wards the orygen dissociates into atoms. There
is little nitrogen above 150km (93mi). The at-
mosphere protects the earth from excessive ra-
diation and cosmic particles and is irnportant
in maintaining the heat balance of the eartll
See also ozoNE.
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atmosphere, Ihe density of the atmosphere falls off
shaply wirh height above the earth's surface. The more
complicated temperature variation is shown in ttre graph,
which also illusEates the regions of the ionosphere.

atmosphere (unit) A unit of pressure equal
to 101325 pascals or 760 mm of mercury.

atmospheric pollution The release into
the atmosphere of gases, droplets of liquid, or
solid particles that have aa undesirable effect
on people, vegetation, buildings, etc. The min
sources of pollution are vehicle and aircraft
emissions, power stations, and other industrial
plmts. The gaseous pollutants include the ox-
ides of carbon (see cREENHoUSE EFFEcT), sul-
phur, md nitrogen (see ACID RAIN). The liquid
pollutants include droplets of diesel oil and
contaminated water spray, while carbon paffi-
cles, soot, and coal dust are the most collmon
solid pollutants. Natural causes of pollutions
include volcanoes, forest fires, and dust storms.

atmospher:c pnessune The pressure ex-
erted by the atmosphere. It decreases with alti-
tude and, at ground level, varies around 760
millimetres of mercury, 101325 pascals, or
1013.25 millibars.

atom &e AToMrc rHEoRY.

atomic bomb see NUCLEAR wEApoNs.

atomic clock A highly accurate clock based
on the frequency at which certain atoms or
molecules vibrate between two states. For ex-
ample, the nitrogen atom in the anmonia mol-
ecule vibrates through the plane of the three
hydrogen atoms and back again with a fre-
quency of 23 870 hertz. In the ammonia clock, a
quartzrrystal oscillator feeds energy into am-
monia gas at this frequency. The ammonia
only absorba energy at this frequency, en-
abling a feedback chcuit to control the fre
quency of the oscillator. The caesium dock
depends on the energy difference between
states of the caesium nucleus in a magnetic
field.

atomic energy see NUCLEAR ENERGY.

Atomic Energy Authority A Lx body es-
tablished in 19Fl to research into and develop
nuclear energy. Its principal research estab,
Iishments are situated at Harwell and Culham,
both in Oxfordshire.

atomic force microscope (Aru) A high-
resolution microscope useful in magnifying
nonconducting samples, such as biochemical
molecules. It consists of a small diamond probe
attached to an arm that slowly scans the speci-
men The tracking force between the diamond
tip and the specimen's surface is monitored
and t}le height of the probe is adjusted to keep
the force constant. A computer-generated con-
tour map of the surface can thus be generated,
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which identifies the individual atoms of the
specimen.

atomic mass unit (amu) A unit of mass
equal to one-twelfth of the mass of an atom of
carbon-12 (1.66033x 10' kg). Relative atomic
rnasses (atomic weights) are based on this unit.
The unit is also called the dalton (after John
Dalton).

atomic number (ZlThe number of protons
in a nucleus of art atom. It determines the posi-
tion of the element in the *IFriodic table and,
in a neutral atom, is equal to the number of
electrons surrounding the nucleus. It is also
known as proton number.

atomic theory The thmry that an atom is
the smallest particle of an element tJrat can
take part in a chemical reaction. *Democritus

is credited with first conceiving the idea, which
was, however, vigorously attacked by *Aristo
tle. The concept fell from favour until the
early 19th century, when John 

*Dalton used it
to explain how elements combine in simple
proportions. The structure of the atom was
first investigated by Lord *Rutherford, who
discovered that it consisted of a heavy posi
tively charged core (the *nucleus) surrounded
by *electrons. Niels Bohr elaborated on this
model (the Bohr atom) but the modern concept
of the atom was not finally elucidated until the
advent of Schrddinger's *wave mechanics-

Almost all of the atom's mass is concen-
trated in the nucleus, which consists of posi
tively charged *protons and neutral *neutrons

of almost equal mass (the mass of the electron
is only 11836 that of the proton). The number
of electrons in a neutral atom is equal to the
number of protons in the nucleus, as the
charge on the proton is equal but opposite to
that of the eltrtrol The elctrons can be
thought of as existing in a series of shells
around the nucleus, each shell corresponding
to a particular energy level. The chemical be-

haviour of an atom is largely determined by
the nmber of eltrtrons in its outermct shell,
as atoms are most stable when they have no
partly filled shells, a state often achieved
by chernical combination. See illustration on p.
N. See also PARTICLE pHyslcs; CHEMTCAL
BOND.

atonality The use in music of all 12 notes of
the scale in such a way as to avoid *tonality.

Atomlity arose from the increasing chromati
cism of the music of the late 19th century. see

also sERrALrsM.

ATP (adenosine tdphosphate) An energy-rich
compound (a nucleotide) with an importmt

role in the metabotsm of living orgmisms. On
its formation from ADP (adenosine diphos-
phate) in the mitochondria of cells, ATP incor-
porates a large amount of energy that, on
release, is used by cells to manufacture pro-
teins, carbohydrates, etc., and to provide en-
ergy for musde contraction and other
dynamic processes.

Atreus In Greek mythology, King of Mycenae,
the son of Pelops and father of Agamemnon
and Menelaus. His house was cursed as a result
of a feud between hirn and his brother
Thyestes over the tlrone of Mycenae. After
Thyestes had seduced his wife, Atreus killed
Thyestes' sons and served them at a feast. An-
other son of Thyestes, Aegisthus, later killed
Atreus.

atrium 1, Originally part of a Roman house, a
central. partly covered court, frequently colon-
naded, which often contained the shrine to the
household god. Around it were the entrances
to the main rooms. Later it became the maia
reception room of the house. 2. An open area or
courtyard in front of early Christian churches.
3. A central hall in a large building, such as a
hotel" that extends to several storeys md is
often covered by a glass roof-

atropine An dkaloid, extracted from deadly
dghtshade, that acts on certain nerves of the
autonomic nervous systerl It is used during
anaesthesia to decrease lung secretions, which
lowers the risk of postoperative chest infec-
tions, and to treat asthma, diarrhoea" colic, pep
tic ulcers, md lnrkinsonism. It alrc dilates the
pupil and speeds up the heart mte.

Attenborough, Richard, Baron
(1923- ) British film actor, director, and pro-
ducer. A versatile character actor, he has ap-
peared in such films as Brighton R$k (19471,10

Rillington Place lL977l,atd Jurossic Park (1993). As
director, his films include A Bridge Too Far

l79nl, Gandhi 17982l, Cry Freedon (7987), *ndow-
lands 119941, and In Love and Wor (1996). His
brother Sir David Attenborough (1925- ) is a
natumlist and brGdcaster, whose television se-

ries include liJe o n E or th (ls7 8],, The Livin g Planet

llqsl,Trials of Lif e (7ryl,The Lif e of Birds (1998),

ard.The LiJe of Mammals l203l.
attentaon deficit disorder (or hyper-
activity disorder) A psychiatric disorder of
young children associated with learning
difficulties, hlaeractivity, and disruptive be-
haviour. It occurs most frequently in epileptic,
braindamaged" or intellectually impaired
children. The condition is managed by family

il
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rc There rs no srmple way to illustrate an atom.

by the 1gth century it was
regarded as a minute solid
billiard ball;

with the work of
Rutherf ord between 1 906
and 19'14 and Bohr in 1913
it was depicted as a
minialure solar system wilh
a central nucleus and
orbiting electDn;

Sommerf eld's relinements
of quantum th@ry in 1916
led to a model with
precessing elliptEal orbits
and spinning eledrcns;

G

by 1926 Schrddingeas
wave mechan(s had ben
published, based on de
Eroglie's dual wavtsparticle
concept of electrcns. The
alom i5 now regarded as a
nucleus urrounded by a
"haze" of probabilities that
eledrons will ccur in
(ertain positions.

The main charaderiiic of an atom, as the smallest particle of matter is not what our models of it look like but lhe way it absorbs
and emits energy.

light energy energy

--_:tT-
hght

ffi @
When an atom aberbs energy (e.9. when light of the nght When these electrcns fall back to their original (grcund)
wavelength falls on it) its electons jump to a hrgher enerqy level. state they emit energy (as light, ultaviolet, etc.).

All mafier and therefore all atoms, according to.modern physics, consisb o{ tuo kinds of particles: leptons and quarks- Electons
are leptons; the partrcles of the nucleus (prctons and neutrons) are each made up oI different arrangemenG of thee quarks.

o @
An isotope of hydrogen, deuterium, All other nuclei consist of
has a nucleus consisting of one proton arrangements of protonS and
and one neutron. neutrons. The cilbon nucleut

consirts of six protons and six
neutronS.

atomic theory

@
The simplest atomic nu<leus is the
hydrogen nucleus consi5ting of one
proton.

therapy and such drugs as Dexedrine (dexam-
phetamine) and Ritalin (methylphenidate).

Altica A region of ancient E central Greece.

According to Greek legend the 12 towns of At-
tica were united by Theseus into a single state,

which was dominated by Athens by the sth
century BC.

Attila (c.406-53) King of the Huns (434-s3),

known as the Scourge ofGod. After murdering

his brother and coruler, Bleda he extended his
possessions in central Europe and attacked
(441-43) the eastern frontier of the Romm Em-
pire. In 451 he invaded Gaul and suffered his
only defeat, at the battle of the Catalaunian
Plains. His cmpaigns in Italy (452) caused
much destruction. The pope paid him to spare
Rome and Attila died shortly afterwards.

Attlee, Clement (Richard), lst Earl
(1883-1967) British statesman; Labour prime
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minister (1915-51). A barrister by profession, he
was elected MP for Limehouse in 1922, was
leader of the Labour Party (1935-55), and
deputy prime minister of the wartime cGli-
tion government (1942-45). As the flrst postwar
prime minister he introduced the welfare
state, nationalized mal)r industries, and gave
independence to India

attomey general The chief law officer of
the Crown in England and Wales and its repre-
sentative in the courts. He is legal adviser to
the government and the House of Commons,
of which he is always a member and to which
he is answerable, and is head of the English bar.
He advises on the drafting of Acts of Parlia-
ment. With his subordtEte, the director of
public prosecutions, he prosecutes crimes in
the sovereign's name. See cRowN pRosEcu-

TION SERVICE.

Atwood, Margaret (1939_ ) Canadian
novelist, poet, and short-story writer. Her nov-
els include The Ha ndmaid' s T ale (198616 The Robber

Bride 1199.3), The Blind Assossir (2000), and Oryx
and Croke (20031.

aubergine A spiny herbaceous plant,
Solanum melongena, native to S Asia and also
knom u eggplant. It is comonly grown in
warmer regions for its fruit, a large white, yel-
loq or purple berry that is eaten as a veg-
etable. The plant grows to a height of
60-100 cm. Family: Solanaceoe.

Aubrey, tohn 17626-97\ English antiquary
md biographer. He is best known for his Lives

of Eminent Men (1813) and BrieJ tives (1898),

which were first published in bowdlerized edi-
tions long after his death He was also an active
archaeologist.

Aubrietia (or Aubrieta) A genus of trailing
herbaceous perennial flowering plants (about
15 speciesf native to mountainous aras of E

Europe and W Asia- A deltoideo is commonly
grom in rmk gardens, bearing small purple,
red, or pink flowets. Farnily. Crucif erae,

Auckland 36555774478 The largest city and
port in New Zealand, on North Island. Founded
in 1840, it was the capital of New Zealand until
1865. The University of Auckland was estab-
lished in 1882 and there are two cathedrals
(Roman Catholic and Anglican). The city is con-
nected with the mainly residential North
Shore by the Auckland Harbour Bridge (1959).

Auckland is a major industrial centre with en-
gineering, food processing, shipbuilding, and
chemical industries. Population (1996 est):
353 670.

Auden, W(ystan) H(ugh) (1e02-73) British
poet. His early volumes, begiming with Poems
(1930) and Look,Stranger! (1936), established him
as a leading left-wing pmt of the 1930s. He also
wrote verse dramas in collaboration with
Christopher "Isherwood with whom he went
to the USA in 1S19. He becme a US citizen in
19,16, returning to England while he was prG.
fessor of poetry at Oxford (1956-61). He wrote
several opera libretti, notably for Stravinsky's
The Rake's Progress (7%71.

audio frequency A frequenry in the range
20 to 20000 hertz, i.e. the range of frequencies
to which the human ear is sensitive.

Aughrim, Battle of (u July 169r) The final
defeat of the main army of the former King
James II of England by the arrny of William III
in Ireland. It was the most disastrous battle in
Irish history, witl 7000 Jacobite dead. It is still
celebrated, together with the battle of the
*Boyne, by Ulster Unionists on its miversary
(see olso oRANGE oRDER).

Augsburg 4s 21N 10 54E A city in S Germany,
in Bavaria at the confluence of the Rivers Wer-
tach and Lech. It is a major industrial centre;
its manufactures include textiles, chemicals,
cars, aircraft, and printing machinery. Many of
its historic buildings, including the 1Oth-cen-
tury cathedral, suwived the bombardment of
World War 1I. Histrl founded by the Romms
in 15 Bc, it became an important banking and
commercial centre in the 15th and 16th cen-
turies. An imperial fre city from 7276, it was
the seat of the notable diets of 1530 (see AUGS-
BURG coNFEsslor) and 1555, which issued the
religious compromise establishing the cmxis-
tence of Catholicism and Lutheranism, known
as the Peace of Augsbur& Population (1999 est):
zvffi.
Augsburg Confession The main and dis-
tinctive confession of faith of the Lutheran
Churches. Drawn up in its original form by
Melancthon and approved by Luther, it was
presented to the impedal diet that Empelor
Charles V had summoned at Augsburg in 1530

to judge Luther's controversial preaching.

Augustine of Canterbury, St (died c.604)
Italian churchman, the first Archbishop of
Canterbury. Chosen by Pope *Gregory I to
evangelize England in 5!)6, he converted Ethel-
bert I of Kent and successfully established Can-

terbury as the primatial see. Feast day 26 or 27
May.

Augustine of Hippo, St (3il-430 AD)
North Africm thmlogim;Father mdDoctor of

w
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m the Ctrurch born at Tagaste. After studying at
Carthage, he beeme a Mmichaearu but under
the influence of St Ambrose, Bishop of Milan,
he converted to ch-ristianity in 386. on his re-
turn to Africa, he lived as a monk unti-l he was
ordained at Hippo in 391. He became Bishop of
Hippo in 396 and died there during a Vandal
siege. His The City of God, a defence of Chris-
tianity in 22 books, and his spiritual autobiog-
raphy,The Confessions, are the most important
books written by an early Father of the
Church. Augustinians are members of reli-
gious orders that follow the Rule of St Augus-
tine, especially the orders of the Augxstinian
(or Austin) Canons, founded in the 11th century,
and the Augustinian Hermits (or Austin Friars),
founded in the 13th century. Feast dalr 28 Aug.

Augustus (or octaviaG 63 Bc-14 AD) The
first Romm emlEror, $/ho restored the great-
ness of the Roman world following the disinte-
gration of the Republic. Born Gaius Octavius,
he was the great-nephew and adopted son of
Julius Caesar. After Caesr's usassination in 44,
Augustus (now Gaius Julius Caesar Octavianus;
or Octavian) came to an agreement with *Mark

Antony and in 43 they formed the second Tri-
umvirate with Lepidus. Lepidus was forced to
retire in 36 and Augustus' relations with Mark
Antony failed to withstand Antonys abandon-
ment of his wife Octavia (Augustus' sister) for
Cleopatra- Antony's defeat at Actium in 31
a-llowed Augustus to establish his personal
supremacy at the head of an autocratic gov-
ernment known as the priflcipate. In 27 he was
proclaimed Augustus (sacred). With the mili-
tary assistance of Agrippa, and later of his own
stepson *Tiberius, he secured and then ex-
parded the Empire. In 4 eo he named Tiberius
his heir. Augustus was deified after his death.

auk A stout-bodied seabird belonging to a
family lAlcidae:22 species) occurring in the N
hemisphere and having a black and white
plumage and short pointed wings. The family
includes *puffins, "razorbills, *guillemots, and
the extinct flightless great auk (PinEuinus im-
pennis). Order: AaradriiJormes (gulls, plovers,
etc.).

Aung San 1c.7914-47\ Burmese statesman;
leader of the independerrce movement. Com-
mitted to radical politics from his student days
at Rangoon University, Aung San foulded the
Anti-Fascist People's Freedom League in 1914
He played a crucial role in the negotiations
that led to Burmese independence from
Britain but was assassinated before it was fully
attained.

His daughter, Aung San Suu Kyi (.r),15- ),

cofounded the National League for Democracy
md led protests against martial law. Placed
under house arrest in 1989, she became a sjrm-
bol of opposition to military rule. Her support-
ers won free elqctions in 1990 but the military
held on to power by force. She was awarded the
Nobel Peace Prize in 199L Although she was re-
leased in 1995, the government placed her
under renewed house arrest in 200H2 and
again from 2003.

aurora A display of diffuse changing
coloured light seen high in the earth's atmos-
phere, often taking the form of red or green
streamers. Aurorae occur predominantly in
polar regions when energetic charged particles
from the sun become trapped in the earth's
magnetic fleld. The rapidly moving particles
interact witl atoms and moledes in the
upper atmosphere and cause them to emit
light. In the N hemisphere ttgey are called the
Northern Lights.

Auschwit&e oswrEcrM.

Austen, Jane (125-18u) British novelist.
She was the daughter of a clergyrnan and lived
an outwardly uneventful.life with her family
in the south of EnglaDd, settling in Chawton in
Hampshire in 18@. Her six major novels are
Sense and Sensibility (78711, Pride and Prejudice
(7E73\, Mansfgld Park (78141, Emmt (788-761,
Northanger Abbey (1818), and Persuosiofl (1818).

austenite A form of *steel that exists when
the metal is heated to about 10@"C, in which
the carbon exists as a solid solution in the iron.
Austenitic steels retain this structure at rmm
temperature because of the presence of an al-
loying element, such as manganese. Austenite
is nonmagnetic and has a high ductility.
Named after Sir William C Roberts-Austen
(1843-1902).

Austerlita Battle of (2 December 1805)
The battle in which Napoleon's 680m-strong
army outmanoeuvred aIrd defeated almost
90000 Russians and Austrians led by Mikluil
Kutuzov (U,15-181j]). It took place near Auster-
litz (now Slavkov u Brna in the Czech Repub
lic). Napoleon's great victory forced the
Austrians to make 1reace with Frmce by the
Treaty of Pressburg and the Russian army to
return to Russia

Australaa, Commonwealth of A coun-
try irl the S Pacific, comprising the whole of ttle
smallest continent and the island of Tasmania
to the SE. External territoric include *Norfolk
Island, *Christmas Island, the Cocos (Keeling)
Islalds, and the *Australian Antarctic Terri-
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tory. Much of the country has a hot dry climate
and a large part of the vast central plains are
desert or semidesert. The most fertile areas are
in the E, along the coastal plains, and in the ex-
treme Sw' The Great Barrier Reef lies off the
tropical NE coast and the highest mountains,
rising over 2000m (7000ft), are in the Great Di-
viding Range, which runs paralel to the E

coast. The Murray River and its tributaries in
the SE form t}re main river systern The inhab-
itants are very largely of European, especially
British origin but tlere are about 100 0m AbG
rigines and people of mixed race living in the
interior. Since World War II the population has
increased dramatically, largely as a result of
immigratiol Economlt agriculture continues
to make a substmtial contribudon to the econ-
omy, the main crops being cereals, sugar cane,
and fruit. Livestock, particularly sheep and cat-
tle, is also important. Since the 1l,6os, however,
there has been mrked growth in iron and
steel products. Mining is now.of vital impor-
tance, especially t}le extraction of coal, iron,
bauxite, uranium, copper, lead, and zinq about
70Yo of orl for home consumption is now pro
duced in Australia The main exports are coal
and gas, iron and iron ore, nonferrous ores, and
cereals. History: the country was inhabited by
the Aborigines, immigrants from SE Asia for
approximately 20000 years before the arrival
of the Europeans, beginning with the Por-
tuguese in the l6th century and the Dutch in
the early 17th century. ln 120 Captain Cook
claimed the fertile E coast for Britain" v/hich
was first used as a penal colony. After the in-
troduction of the merino sheep, however, civi.l-
ian settlements were established further to
the N and W towards the interior, eventually
reaching the far side of the Blue Mountains in
1813. Colonies were developed in Tasmania"
western Australia, Victoria, South Australia,
and Queensland- By 1E29 the whole continent
was a Bricish dependenry. The discovery of
gold in Victoria in 1851 attracted large nunr
bers of immigrants and from this period the
colonies struggled for greater independence.
In 1901 the six colonies were federated to fom
the C-ommonwealth, becoming an independent
dominion of the British Empire. In 1911 the
Australian Capital Terdtory (the site for the
federal capital) and the Northern Territory
were added to the Crmmonwealth. Since
World War II closer economic ties have been
developed with Japan In 1978 the Northern
Territory achieved self-government although
the federal goverDment retained control over
uraniurn Australia is a member of the C.om-

monwealti" Constitutiorul links with the UK

were ended in 1986. The 19{t0s and 1990s saw
growing support for Australia becoming a re-
public however, despite the fact that a people's
Constitutional Convention (elected in 1997)

voted to sever links with the crown, a referen-
dum motion to replace the Queen with an ap
pointed presidrnt was defeated in 1958. A
conservative coalition led by John Howard has
held power since 1995. Official language: Eng-
listr. Currency dollar of 100 cents. Area:
7ffi8w sq km (2967283 sq mi). Population
(2003 est): 19 880 000. Capital: Canberra-

Australian Alps A mountain range in SE

Australia" Part of the *Great Dviding P.ange, it
extends from E Victoria into SE New South
Wales and contains the *Snowy Mountains:md
Mount *(osciusko, Australia's highest moun-
tain. It is a popular winter-sports area-

Australian Antarctic ferritory The area
of Antarctica claimed by Australia It includes
all the land lying S of latitude 60'5 and be-
tween longitudes 45'E and 150'E, excluding
Terre Ad6lie. Several research stations are sited
here.

Australian Capital ferritory an admin-
istEtive division of SE Australia. It was created
in 1911 from the Limestone Plains region of
New South Wales as a site for *Cantierra, the
capitd of Australia. Jervis Bay was transferred
to the territory in 1915 for development as a
seaport. It is t}te site of t}Ie Australian Acad-
emy of Science, the Royal Military College, and
the Royal Australian Naval C.ollege (at Jervis
Bay). Area: z,A2sqkm (939sqmi). Population
(2000 est): 308 400.

Australian Rules See roorsal,l.
Australopithecus A genus of fossil man-
like higher primates of the Iate Pliocene and
Pleistocene eras of S and E Africa- Although
small in brain size, their crmial md skeletal
structures were more like those of modern
man than of apes. They walked erect and ate
fruit, seeds, and meat. The earliest australe
pithecines, dated between 4 and 3 million years
ago, included ,L onomensis and A- afarensis.
They probably evolved into various other
species, some of which were the ancestors of
modern man while others, such as A /obustrs,
probably coexisted with early forms of man
before becoming extinct. Significant fossil
finds of Austrolopithecus wete made by Louis
and Richard kakey at Olduv"ai and lake
Turkana See HoMo.

Austria, Republlc of lc,erman name:
Osterreich) A country in centrd Europe, on the

C
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D N side of the Alps. A large part of the country
is mountainous but the E area consists of lower
hills and plains, with the River Danube flowing
through the NE. Most of the inhabitants are
Germm but there are minorities of Croats,
Slovenes, and others. Economy: although agri
culture and forestry are important, there is
considerable heavy industry, based particularly
on iron and steel. Hydrmltrtric power is a
valuable source of energy. Main exports in-
clude iron and stel, machinery, textiles, paper
and paper products, and wood. History Austria
has a long history going back to the Celtic set-
tlements of the early Iron Age. The area was
part of the Roman Empire from 15 Bc until the
sth century ,rp when it ms overrun by Ger-
manic tribes. In succeeding centuries it was oc-
cupied in turn by Slavs and Magyars from
whom it was taken in 955 by the Holy Roman
Emperor *Otto (I) the Great. He conferred it
upon Leopold of Babenberg, who founded the
flrst Austrim dlmsty. In 1282 the *Habsburgs

acquired Austri4 which was to become the
core of their vast empire. In 1526 Bohemia and
Hungary were united under the Austrian
Crown. The Austrian Empire continued to hold
a predominant position in Europe until the
middle of the 19th century when its power was
lessened by successive defeats, especially in the
*AustroPrussian War. In 1867 the Habsburgs
formed the Dual Monarchy of *Austria-
Hungary, under the Emperor *Fraacis 

Joseph.
During his reign there was considerable un-
rest, especially among the Slavs; the assassina-
tion of the Archduke Francis Ferdinand by
Serbian nationalists in 1914 \ r'as the immediate
cause of World War I. In 1918 Austria became a
republic. In spite of efforrs on the parr of the
chancellor *Schuschnigg to maintain indepen-
dence, it was annexed by Nazi Germany in 1938
(see eNscnr,uss). After World War II it was oc-
cupied i:intly by the Allies, regaining its inde-
pendence as a republic in 1955. Bruno Kreisky
led a socialist government from 1970 until 1983.
Austria became a member of the EU in l99S
and adopted the single European currency in
19DE-2m.2. A series of socialist-led coalitions
governed until 1999, when the left was de-
feated in elections. The subsequent formation
(2000) of a coalition containing members of the
extreme right-wing Freedom Party led EU and
other countries to impose diplomatic sanc-
tions. Elections in 2006 resulted in victory for
the Social Democrats under Alfred Gusenbauer.
Official language: German Currenql euro of
100 cents. Area: 85 853 sq km (32 375 sq mi). Pop
ulation (2007 est): 8 199783. Capital: Vienna-

Austraa-Hungaly, Dual Monarchy of

The Habsburg monarchy from 1867 to 1918, es-
tablished in response to the militant demands
of Hungarian nationalism. The empire of Aus-
tria md the kingdom of Hungary ach had its
own laws, parliament, and ministries but were
united by the monarch (Emperors *Francis

Joseph md then Charles), minister for foreign
affairs and minister for war. and by the bian-
nual meetings of delegations of representa-
tives of each parliament. The Dual Monarchy
disappeared in 1918 with the proclamation of
an Austrian republic.

Austrian Succession, War of the
(174o-4tl) The war between Austria and Prussia
in which Britain supportd Austria and France
and Spain were allied to Prussia- It was brought
about by the disputed succession of *Maria
Theresa to the Austrian lands. Hostilities were
begun by Frederick the Great of Prussia, who
annexed the Austrian province of Silesia in
174O.The war wm ended by the Treaty of Aix-
lacHpelle, at which Prussia obtained the
greater share of Silesia-

Austro-Prussian War (or Seven Weeks,
Wat: 1866) A war b€tween G€rmm states led
respectively by Austria and Prussia The Pruss-
ian victory was an important landmark in Bis-
marck's strategy for uilting C,ermany under
Prussian leadership.

Authorized Version see KrNc JAMBs vER-
SION.

arrtasm A rare and severe mental illness that
starts in early childhood. Autistic children do
not form normal personal relationships but
they can become emotionally attached to
things. They do not communicate normally,
often cannot form abstract concepts, and they
are very upset by tiny changes in their familiar
surroundings. Most, but not all, have learning
disabilities. Autism can be caused by brain
damage and can also be inherited Lengthy spe-
cialized education is uually necssr5r for
autistic children See also espEncER's syN-
DROME.

auto-da-f6 (Portuguese: act of fait}t) The
public ceremony at whidr lErsons convicted of
crimes by the *Inquisition in Portugal, Spain,
and their colonies were sentenced. Pmishment
of victims, including the burning of heretics,
was the responsibility of the mlar authori-
ties. The first autuda-ft was held in Seville in
1481 and the last, in Mexico in 1815.

autogiro An aircraft with large horizontal
freely rotating blades to obtain lift. It differs
from the *helicopter in that a propeller pro
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vides forward motion, which in turn causes the
rotation of the unmotorized horizontal blades.

autoimmunity A condition in which the
body produces antibodies (ca.lled autoantibod-
ies) that damage or destroy its own tissues. This
produces symptoms of various autoinmutre
diseases t}re ma]:rity of which are poorly un-
derstood. Rheumatoid *arthritis is caused by
the production of autoantibodies against i)int
tissue; the disease cal be diagnosed by the de-
tection of these antibodies in the serurL A
more general production of autoantibodies
causes systemic *lupus erythematosis, which
can affect most tissues in the body.

autopsy (necropsy or postmortem) The
dissection and examination of a dead body. An
autopry is performed when the cause of death
is uncertain: it may provide further informa
tion on a poorly understood disease or evidence
of criminal involvement. Except for sudden
death or death due to obscure causes, permis-
sion for autopsy must be grantd by the rela-
tives.

autumn crocus A herbaceous perennial Eu-
ropean plant, Cokhicum autufinale, also called
meadow saffroL It has narrow strapshaped
leaves, up to 30cm long. and a single purple
blue crocus{ike flower, which appea.rs in au-
tumn after the leaves have died- The drug
colchicine, extracted from the corms, is used in
the treatment of gout and in genetic researctl
Some plants of the genus are cultivated for or-
nament. Famil),: Lilioceae. Cofi pare cRocus.

Auyergne A planning region and former
province in S central France. Its name derives
from the Avemi" who strongly resisted Roman
control of the area Crossed by the volcanic Au-
vergne Mountains that rise to over 1800m
(ffn0ft), it has many mineral springs and some
level fertile districts. It is predominantly agri-
cultural and is noted for the growing of vvheat
and grapes and the rearing of cattlq cheese and
wine are also produced Area: 25988sqkm
(10032 sq rni). Population (1999):13O8S/&

auxin An organic substance, produced within
a plant, that stimulates, inhibits, or modifies
growth of the plalt. Auxins are sometimes
known as plant hormones. The main auxin is

indoleacetic acid (IAA). Auxins are responsible
for a variety of effects, for example shoot cur-
vature, leaf fall and fruit growth Synthetic
auxins, such as Z4didrloropheno)$racetic acid
(2,+D), are used u weedkillers for broad-leaved
weeds.

AVAION &C 
^RTHURIAN 
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Avebury sr zzN 151w A village in S England,
in Wiltshire, on the site of a Iarge complex of
Neolithic and early Bronze Age stone circles,
banks, and ditches. The principal circle, with its
ditch and outer bank, encloses over 12 hectares
(30 acres); within it are two smaller ones.

Nearby is *Silbury Hill.

avens A perenniaf herbaceous plant of the
genus Geum (about 40 species), native to tem-
perate and Arctic regions. Most species rarely
exceed 50cm in height. Their flowers, 2-3cm
long, are white, yellow orange, or red either
solitary or in clusters. G. coccifleum is a common
ornamental. Famlly. Rosaceae.

Ayerroes (Ibn Rushd; 1126-98) Muslim phi-
losopher and a
Averroes'main

Fdge
works

in C6rdoba and Seville.
were his co[rmentaries

on Aristotle, which $eatly influenced the phi-
losophy of medie\ral Christianity. He defended
philosophy as the highest form of enquiry,
holding that faith and reason are separate ways
of arriving at the truttl
avGrsion therapy A form of *conditioning

used to treat some kinds of undesirable behav-
iour, sudr as sexual deviatiorL alcoholism, and
drug addiction- An unpleasant stimulus (e.g. an
electric shock) is associated with a stimulus re
lated to the problem behaviour (e.g. the taste of
alcohol). See olso nEHAVIouRIsM.

Ave3ta The sacred scriptures of zoroastrian-
ism (see zonoesrER). Written in Old Iranian,
the five books of the Avesta contain pEyers
(probably by Zoroaster himselfl hyrDns, ritud
and liturgicd instructior! and the main body
of Zoroastrian law. Its surviving form dates
from about the 6t}l cmtury AD.

Avacenna (98&-1037) Persian philosopher and
physician. Avicenna received extensive educa-
tion in science and philosophy and served vari-
ous rulers during his life, as government
official and physician His encyclopedia of phi-
losophy, ,4sh-Shifa (he Recweryl, encompasses
logic, psychology, metaphysics, and natural sci-
ences and Frrts were subsequently trmlated
into Latirl Aviceilu's Canon oJ Medxine, based
on Roman and Arabic medicine and his own
medical knowledge, became a popular text
throughout the Middle East and Europe.

Avignon 4355N448E A town in SE France,
the capital of the Vaucluse department on the
River Rh6ne. The papacy, under French control,
was rernoved to AvigDon (73@-Vi see Avl-
cNoN pApAcy) and there were subaequently
ri\ral popes at Rome and Avignon until1477 (see

GRBAT scHrsM). Famous sights include the

C
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rc 14th-century papal palace and the l2thtentury
bridge, of which only four arches rematr. A
tourist centre, Avignon trades in wine md has
chemical, smp, and cement industries. Popula-
tion (latest est): 89440.

Avignon papacy (B@-n) The period dur-
ing which the popes resided in Avignon
(Frmce) rather than Rome. The pa.pa.l court was
established in Avignon by Clement V who, like
his six successors in Aviglon, was French. Eng-
lish and German criticism of French domi-
nance over the lEpacy eventually forced its
return to Rome under Gregory XI. Shortly af-
terwards the division in the Church known as

the *Great Schism occurred, largely in re-
sponse to the increased power acquired by the
cardimls dudng the Avignon papary (see also

ANTIPOPE).

avocado A tree, Persea amerkana, up to 18 m
tall, native to Mexico and Central America but
now extensively cultivated in Florida, Califor-
nia, and South Africa for its fruit. These
fruits-avocado pears-may reach a weight of
2 kg: they have a green to dark-purple skin" a
fatty flesh rich in fat, protein, md vitamins A
and B. and a single hard seed.

avocet A wading bird of the genus Recrrvi:
rostra, having long slender legs and a long thin
upcurved bill used to skim the surface of mud
or water in search of small invertebrates. The
Eurasian avocet (i( avosetta\,S0cm long, has a
black-and-white plmage and is protected in
Britain. Family: Recilrvirostri.daei otder: Chara-
dr ii f or me s lgllls, plovers, etc.).

Avogadro Amedeo, Conte di
Quaregna e Ceretto (17/6-1856) Italian
physicist, who becme professor of physics
at the University of Turin. He developed Gay-
Lussac's hypothesis that equal volumes of gases

contain equal numbers of particles, establish-
ing the difference between atoms and mol-
ecules. Because he made this vital distinction
the theory is now known as Avogadros hy-
pothesis His name is also commemorated in
the Avogadro ounber (or tirc Avogadro con-
stmt), the nmber of molmles in one mole of
substance (it has the value 6.022 52 x 10'z3moli).
Avogadro's work was not acknowledged until
Cannizzaro brought it to public notice in 18il.

Avon, (Robert) Anthony Eden, lst
Earl of (7897-'gn) British statesman; Conser-
vative prime minister (1955-57). Foreign sec-

retary from 1935 to 1938, he resigned in
opposition to Neville Chamberlain's policy of
*appeasement. At the beginning of World War
II he was secretary for war and then $940,-45:,

1951-55) foreign secretary. He succeeded
Churchill as prime minister and following
Nasser's nationalization (1956) of the *Suez

Canal and an Israeli attack on Egypt, joined
France in an offensive against Eg}ryt. Egypt re-
tained control of Suez md Eden was much crit-
icized: he resigned shortly afterwards. He
became Earl of Avon in 1 1.

Avon, River The name of several rivers in
the UK, including: 1. A river in central England
flowing SW from Northamptonshire to the
River Severn at Tewkesbury. Lengtnl 1.?1km
(96 mi). 2. A river in SW Englan4 flowing S and
W from Gloucestershite to tle Severn estuary
at AvonmoutlL Length: 120km (75mi). 3. A
river in S England, flowing S from Wiltshire to
the English Chamel. Length: 96 km (60 mi).

AWACS (Airborne \4/arning and Control Sys-

tem) A US radar system mounted on an aircraft
to give early warning of the movements of
enemy aircraft and, if appropriate, to direct in-
tervention measures against them.

Axis Power The coalition of Germany,
Italy, and Japan that opposed the Allied Pov/ers
in *World War II. It originated in agreements
going back to 1936 and it culminated in the Tri-
partite Pact (19,10).

axolotl A salamatrder, Afibystoma mexicanum,
occurring in Mexican lakes. It reaches a length
of 25 cm, has a long tail and weak limbs, and is
typically dark brown. Axolotls retain their lar-
val characteristics permanently, reproducing
in this state, although under certain conditions
they may develop into adults. Family: Arn-
bystomatidae.

Ayckbourn, sir Alan (1939_ ) Bdtish
dramatist. After working in provincial reper-
tory theatre, he gained his first London success

with Relati\)ely Speaking (19671. His comedies in-
chtde Absurd Person Singular (193), the trilogy
The Norman Conquests (1974\, A Chorus of Disap-
proval (79851, Body Language (1990), and House

and Carden l2@ol, all characterized by detailed
observation of middle-class life. He directs a
repertory theatre in Scarborough He was
knighted in 1997.

aye-aye A rare arboreal prosimian primate,
Daubentonia fiadagovoriensi\ occurring only
in the cmstal forests of N Madagascar. It is
85-104 cm long including the tail (50-60 cm)
and has dark shaggy fur and large ears used to
detect wood-boring insects, extracting them
with its incisor tedth and narrow elongated
third fi nger. Famlly : D auW nt oniidae.

Ayer, Sir Alfred (Jules) (1e10-8e) Bdrish
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philosopher; Wykeham Professor of Logic at
Oxford (1959_78). Ayer's major contribution to
British philosophy was his bringing to England
the teachings of the *Vienna Circle, in particu-
lar the doctnne of *logical positivism, which
he expounded in Longuoge, Trtth ond Logic
(1936). His later books include Ifu Fotndations
of Empiricol Knowledge $9{0), ru Problem of
Knowledge (19561,ard two volumes of autobiog-
raphy (19rU, 1984).

Ayerc Rock (Aboriginal name, Uluru) The
largest monolith in the world, in Australia, in
SW Northern Territory. It consists of a vast red
rock, 335 m (1099 ft) high and 10 km (6.2s mi) in
circumference. Its colour varies according to
atmospheric changes and the position of the
sun.

Aylesbury sr soN 0 50w A market town in s
central England, the administrative centre for
Buckinghamshire. Lying in an agricultural
area" it has food-processing, insurance, and var-
ious light industries. Population (19511): 58058.

Aylward, GIadys (1903-70) British mission-
ary. From 1930 she worked as m independent
missionary in China- Her life story was t}le sub.
ject of a popular film,The lnn oJ the Sixth Hay
lness (1958), in which she was played by Ingrid
Bergmarl

Ayrchire A historic county of SW Scotland"
bordered by the Firth of CMe md including
the island of Arran. In 1975 it became part of
Strathclyde Region. Further reorganization in
1996 led to the creation of three new council
areas, East Ayrshire, North Ayrshire, and South
Ayrshire.

Ayrchire cattle A breed of red or brown
and white cattle originating in Ayrshire, SW
Scotland. A hardy breed, Ayrshires are primar-
ily producers of good quality milk, used espe-

cially in cheese making. Many herds have been
replaced by the higher yielding Friesians.

Ayub Khan, Mohammad (1907-74) Pak-
istani statesman: president (1958-69). After a
distinguished military career he became de-
fence minister in 1954. Following President
Iskander Mirza's coup in 1958, Ayub Khan be-
came chief martial law administrator and then
ousted Mirza to become president. With Shri
Lal Batndur Shastri he negotiated (1966) the
ceasefire agre€ment following the India-
Pakistan war of 1965. He was forced to resign
following civil unrest in East Pakistan.

azalea A deciduous shrub of the genus Rhodo-

dendron. (Most horticulturalists prefer to re-
strict the term rhododendron to the Iarge

evergreen species.) Growing to a height of up
to 2 m, azaleas are mtive to North America and
S Asia but are widely cultivated as ornamen-
tals. The attractive flowers are funnel-shaped
(about 6 cm in dimeter)and of various colours.
Famlly Ericaceae.

Azerbaidzhan, Republic of a republic in
W Asia, on the Caspian Sea. Most of the popula-
tion are Shiite Muslims. Economy. agricultural
pr@ucts include cotton, tobacco, and fruit. Oil
and gas are the most important industries. His-
,ory: the region ms acquired by Russia from
Persia in the early 19th century, proc.laimed its
independence in gf8, but subsequently
formed part of the Transcaucasian Soviet Fed-
erated Socialist Republic; it became a separate
Soviet republic in 1936 and an independent
state in 1991. In 1988-90 riots over Armenian
claims to the disputed *NagornoKarabakh

area escalated into a state of virtual civil war.
Azerbaidzhani troops fought Armenim forces
in the region from 1991 until 1994 when a
ceasefire was declared. In 1993 the former com-
munist leader Heidar Aliyev became head of
state after a military coup; he was re-elected in
1998, amidst widespread allegations of fraud,
and succeeded by his sou llham Aliyev, in 2003.

Offlcial language: Azeri. Currency r:mt of
1m gopik. Area: 86 600 sq km (33 430 sq mi). Pop
ulation (2003 est): 8 235 000. Capital: Baku.

azimuth see ALTrruDE.

Azores (Portuguese name: Ag6res)
38 30N 28 mW Three groups of volcanic islands
in the N Atlantic Ocea+ in Portugal. The chief
islands include Sdo Miguel, Terceira Faial and
Flores. Settled by the Portuguese in the 15th
century, they were previously uninlHbited.
Naval fighting between the English and Span-
ish took place here in the 16th and Uth cen-
turies. The site of US air bases, they produce
fruit, tobacco, and wine. Area: 230osqkm
(888 sq mi). Population (2007\: 242an. Cl,pitalL
Ponta Delgada, on Seo Miguel.

Aztecs A Nahuail-speaking people who ruled
an empire in central and S Mexico before their
defeat by Hernfn Cortes in the 16th century.
They had an advanced, elaborate, and rich civi-
lization centred on their capital Tenochtitliin
and other cities. They constructed large palaces

and temples in which they worshipped many
gods, especially Huitzilopochtli to whom they
scrificed humm victims, captives of warfare,
by ripping out their hearts while they still
lived. Authority and influence were vested in a

dass of chiefs and priests and in the kings, the
Iast of whom was Montezum&

C



Ba'ath Party An Arab political party com-
mitted to the creation of a united socialist
Arab nation. The Ba'athists rose to Power in
Syria in 1963 and in lraq (where Saddam *Hus-

sein became their leader) in 19i8. The Syrian
and Iraqi wings of the party have been deeply
divided since the 1970s. The Iraqi Ba'athists lost
power as a result of the *Iraq war of 2003.

Babbage, Charles (u92-1871) British math-
ematician and inventor. In an attempt to Pro-
duce more accurate mthematical tables,
Babbage conceived the idea of a mechanical
computer that could store information. Al-
though he never completed t}le machine, it
ms the forerumer of the modem computer.

Babel, lsaac Emmanuiloyich (1894-1911)

Russian short-story writer. Of Jewish descent,
he served in the imperial army, but fought for
the Bolsheviks in 1917. His Odesso Tales were
published in M15.RedCovolry 11926) was a series
of sketches based on his experience in the war
against Poland He died in a Siberian prison
camp, a victim of StalirL but was posthumously
rehabilitated in the 195Os.

Babel, fower of In the old Testament (C,en-

esis 11.1-9) a tower intended to reach to heaveL

Jehova[ mgered by this presumptuous behav-
iour, eused t}le builders to speak different
languages so that, incomprehensible to each
other, they had to abandon the work. The leg-
end is an attempt to account for diversity of
language.

Babi faith A religion founded in 18,14 by
Mirza 'Ali Mohammed (181F50I who becarne
known as the Bab (the Gate). It was the imme-
diate precursor of the *Baha'i faith.

baboon I large *Old World monkey belong-
ing to the genus Palo (5 sp€cies), of African
and Asian grassland. Baboons are 95-185 cm
long including the tail (4s-70 cm) and have a
shaggymane and a long doglike face with large
teetll They feed on insects, small vertebrates,
and vegetable matter. Baboons live in wel}

orgaaized troope containing 4tF150 individuals
arrmged in a social hierarchy according to age
ald sex.

Babylon The capital of ancient Babytonia,
strategically positioned on the fuver *Eu'

phrates S of modem Baghdad. Its first Period of
prominence was about 2150 to 1740 Bc, under a
dynasty of which Hammurabi was the most
illustrious member. Subsequently, rising As-
syrian power threatened Babylonian indepen-
dence, though some Babylonians, such as

Nebuchadnezzar I (reigned c.11.16-1123), tem-
porarily reversed tJle trend. Sacked in 689 Bc
by the king of Assyria, S€nnacherib (d 581 Bc),
Babylon wu rebuilt from 625 Bc onwards, es-

pecially during the reign (c.605-562) of *Neb-

udradnezzar II. It was the remains of this city
tlnt were excavatd (1899-1914 by the German
archaeologist Robert Koldewey (1&55-1925). In
539 Bc Babylon surrendered to Cyrus the Great
of Persia (d 529 BcI W 273 Bc it was virtually
depopulated See also HANGING GARDENS oF
BABYLON; ZIGGURAT.

Babylonia rne area of *Mesopotamia on the
alluvial plain on the lower reaches of tlle River
Euphrates, which was controlled by ancient
*Babylon. Before about 2000 Bc approximately
the sme sea was known as *Sumer, of whidr
*Ur was the capital

Bacchanalia The Roman form of the Hel-
lenistic mystery rites in honour of Bacdrus (see

DroNysus). The cult readred Rome from S

Italy in the 2nd century Bc. Originally involv-
ing only womeru Bacdric worship included ec-
static rituals and secret orgies. In 186 Bc a
decree of the Senate prohibited Bacchanalia in
Rome.

Bacchus &e DroNYsus.

Bach, Johann Sebastian 068s-17s0) c€r-
mm com1rer and keyboard player, the great-
est member of a large musical family. He
became a chorister in Ltineburg and in 1703 a
violinist at the Weimar court, later becoming

D
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organist ther€. In 1707 he married his cousin
Maria Barbara Bach (168a-1720); after her death
he married Anna Magdalena Wilcken (1701-60).

He became kapellmeister at the court of Prince
Leopold of Anhalt at Kdthen in 127 and flnally
cantor of St Thomas'Church, Leipzig, in 1723.
Among his greatest works are the S, lohn Pos-
sion (f23), the St Matthew Passion(1729), and the
Moss in B minor 17733-381, as well as over 200
cantatas. His compositions for orchestra in-
clude violin and harpsichord concertos and the
Brandenburg Concertos l172ll. Fot the harps!
chord and clavichord he composed a collection
of 48 preludes and fugues entitled The W€ll-
Tempered Aaier (Part 1,7722:. Part II, Y44) and
the GoldbergYoriations (7742l,. Bach's music did
not become widely known until Mendelssohn
revived it.

Of Bach's 20 children,3 sons became famous
musicians. His eldest son Wilhelm Friedemann
BacI (1710-84) studied in Leipzig and became
church orgmist in Dresden (1733-.16) and sub-
sequently in Halle (17,16-6a). He ended his life
in poverty, leaving cantatas, concertos, and
symphonies.

His third son C:rl PtflipP Emlnud Badr
(1714-88) became musician to Frederick the
Great in Berlin and subsequently director of
the principal church in Hamburg in succession
to Telem. He developed a new monophonic
style of composition in his symphonies, concer-
tos, and keyboard music that became the basis
of the classical style.

J.S.Bach's 11th son Joham Christian Barn
(7735-821, known as the English (or London)
Bacb studied in Berlin and after holding posts
in Italy became music master to the British
royal farnily. He composed 13 operas, as well as

concertos, church music, and pialo pieces.

bacillus Any rod-shaped bacterium, specifi-
cally a bacterium of the genus Bacillus: spore-
forming species including pa.rasites of plants
and animals. B. aflthracis was first shown to
cause anthrax in livestock by Robert Koch
(1843-1910).

backgammon A board game for two play-
ers that was known in ancient Mesopotamia,
Greece, and Rome and in medieval England (as

'the tables"). Each player has 15 pieces, which
are moved round the 24 chevrons (points)
marked on the board, according to the throws
of two dice. From their starting positions the
players move in opposite directions. Each tries
to bring all his pieces into the last quarter
after which he can remove them from the
board. Sinultanmusly he must blmk his oppo.
nent's moves.

background radiation Low-intensity ra-
diation naturally present on the earttl It re-
sults either from the bombardment of the
earth by *cosmic rays or from naturally occur-
ring radioactive substances in the earth's crust.

backswimmer A *warer bug, belonging to
the world\ ride family Notonectidce (nearly 200
species), that swims on its back, using a pair of
oarlike legs for propulsion. Backswimmers car
fly but are normally found in fresh water,
preying voraciously on insects, tadpoles, and
small fish. They must return to the surface pe-
riodically to replenish their air store.

Bacon, Francis (190q92) British painter,
born in Dublin of English parentage. Self-
taught, he was assured a place in Bdtish art
with his lhree Studies (of figures for the base of
a Crucifwion;1915). Another of his well-known
paintings is Study aftr Vetdzquez (1$71, a
version of VelSzquez's portrait of pope Inno-
cent X

Bacon, Francit 1st Baron Verulam,
Viscount St Albans (1s61-1626) English
lawyer and philosopher. He was called to the
Bar in 1582 and became an MP in 1584. Under
James I, Bacon became attorney general (1513)

and Lord Chmcellor (1618). In 1621, however, he
was found gurlty of bribery and corruptiorl
filed €40,000, and banished from office.

In 159 he published his flrst group of Essays;
further such discourses appeared in 1625. The
Adtarcement oJ LearninglT@Slpresented a new
classification of sciences and was expanded in
t}]e De augmentis scientbrum of 7623. In Novum
organufl scientiorum (1620) he advocated the sci-
entific method of *induction. His other works
include the New Atlofltis (1626), which describes
his ideal state.

Bacon, Roger 
1 
c. 1274- c. 72921 English monk

scholar, and scientist, called Doctor Mirabilis
for his diverse skills and learning. In three
books written for Pope Clement IV he at-
temptd to systematize the current state of
knowledge: other works prophesied aero
plales, microscopes, steam engines, and tele-
scopes; he also detected errors in the Julim
*calendar and has been credited with the in.
vention of *gunpowder and of the magnifying
glass.

bacteria Microscopic single<elled organisms
found wherever life is possible. Bacteria fom a
kingdom of organisms distinguished from all
others by the structure of their cells, which
lack a nucleus. They are divided into two
groups, the archaebacteria and the eubacteria.
Archaebacteria lack a rigid cell wall and are

u
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D
found in hot springs, volcanic vents, and other
inhospitable environments. The eubacteria
(socalled "true bacteria') are generally 0.0001-
0.005 mm long; they may be spherical (cmms),
rodlike (see BAcrrrus), or spiral-shaped (spiril-
lum) and often occur in chains or clusters of
cells. True bacteria have a rigid cell wa1l, which
may be surrounded by a slimy capsule, md
they often have long whiplike flagella for loco
motion and short hairlike pili used in a form of
sexual reproduction A few bacteria can grow
on simple inorganic substrates using carbon
dioxide from the atmosphere to manufacture
their own nutrients, but the majority require a
source of organic carbon and other nutrients
for growth. Some bacteria can reproduce every
15 minutes, leading to rapid population
growt}-

The most important role of bacteria is in de-
composing dead plant and animal tissues arrd
releasing their constituents to the soil (see cln-
BON CYCLE).

bacteriophage (or phag€)A *virus that in-
fects a bacterium. 25-800 nanometres in size,
phages may be spherical, filamentous, or tad-
pole-shaped with a head and tail. They consist
of a protein coat surrounding a core of nucleic
acid (either DNA or RNA) that is inserted into
the bacterium- The viral genes then use the
protein-synthesis apparatus of the bacterium
to produce new phages, which are released
from the cell, usually causing its destruction.
Phages are used in genetic engineering to
transfer foreign DNA into bacterial hosts.

Baden-Powel!, Robert Stephenson
Smyth, 1st Baron (1857-1911) British gen-
eral and founder of the Boy Scouts (see scouT

AssocIATIoN). He achieved fame through his
defence of Mafeking in the Bo€r War
(1899-19m). Utilizing the expetience of charac-
ter training he had gained overseas, he
founded the Boy Scouts in 19o8 and, with his
sister Agnes, the Girl Guides in 19lO (see cuIDEs
ASSOCTATTON).

Baden-Wurttembery A lord in SW C,er-

many, bordering on France and Switzerland,
formed by an amalgamation of three former
Uinder (1!X21. Area 35751 sq km (13800 sq mi).
Population (1995 est): 10272000. Capital:
Stuttgart.

Bader, Sir Douglas (1910-82) British
fighter pilot. After losing his legs in a flying ac-
cident (1sr:i1), Bader argued himself back into
the RAF at the start of World War II. Bcoming
a national hero, he was finally shot down and
imprisoned by the Germans, who only pre-
vented his escape by depriving him of his ar-
tificial legs. In 1976 he was knighted for his
work for the disbled.

badger A nocturnd burrowing mammal of
the *weasel famtly (Mustelidae). The largest of
the eight species is the gregarious Eurasian
badger (Meles meles), about S cm long, with
short strong legs, long coarse greyish hair on
the body, and a black and white striped head. It
lives in a complex of burrows (a set) and feeds
on insects, rodents, worms, berries, etc.

Bad Godesberg see coDEsBERc.

badminton An indoor court game for two
or four players, played with rackets and a shut-
tlecock of nylon or cork and feathers It origi-
nated in about 1870, probably from battledore
and shuttlecock and may have first been played

1.98 m
(6 ft 6 in)
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(30 in)
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in the park of Badminton House, in the village
of Badminton (Avon). It is a volleying game (the
shuttles do not bounce) ant points are scored
only by the serving side. If the serving side fails
to make a good return the service changes (in
doubles games both partners serve before
their opponents). A game is usually played to 15

points (women's singles go to U points).

Baekeland, Leo Hendrik (1863-1914) us
industrial chemist, born in B€lgiun He in-
vented Bakelite (see [,tsrrcs), the flrst syn-
thetic thermosetting plastic The discovery was
made while Baekeland was searching for a syn-
thetic substitute for *shellac.

Baffin lsland The largest islard of the Cana-
dian Arctic, lying N of Hudson Strait, nmed
after William Baffin (c. 1584-16221. It is sepa-

rated from Greenland by a Strait forming
Baffin Bay (in the N) and Davis Strait. Moun-
tainous with many glaciers and snowfields, its
sparse population is concentrated in Frobisher
Bay. Since April 1999 it has formed part of the
new Inuit territory of *Nunalut. Area:476068
sq km (183810 sq mi).

Baghdad 3320N,1426E The capital of Iraq,
on the River Tigris near the centre of the coun-
try. Built by the caliph Maasur in the 8th cen-
tury, it was a centre of commerce, Iarning,
and religion until sacked by the Mongols in
1258. It became the capital of independent Iraq
(1927) and has three universities (L947,1%7,aIId
1963). It was severely daruged by US bombing
in the "Iraq War (2003). Population (1997 est):
5423%4

bagpipes a reed-pipe instrument of ancient
origio found in mmy countries. Air is forced
into a windbag either by the mouth (Scottish
bagpipes) or by a bellows (Northumbriaa
pipe$. By pressing the bag under his arm the
player pushes air into the sounding pipes,

which consist of one to thre drones (each
sounding a single note) and a chanter pipe. Bag-
pipes are regarded as the national instrument
of Scotland, having been introduced to the
British Isles in the 13th century.

Baha'i faith e retgion founded in Persia in
1E63 by Mirza Husain 'Ali (7817-921, who was
known as Baha' Allah (Glory of God). He pro
clairned himself to be the Promised One whose
coming was foretold by the Bab (see BABI
FAITH). His eldest son and then his great-
grandson led the Baln'is after his death until
1957. Since 1963 the faith has been governed by
the Universal House of Justice, a council at
Haifa, Israe.[, elected by nationa] spiritual as-

semblies. The basic tenet of the faith is that

fu reveds himself to man through prophets
who appear at various stages in history and the
most recent of these is Baha'Al]atr.

Bahamas, Commonwealth of the A
state consisting of about 700 islands and innu-
merable cays in the West Indies, off the SE

coast of Florida- The principal islands, which
are main.ly low lying, include New Providence,
Grand Bahama Abaco, Eleuthera, Andros, and
Watling Island (San Salvador). The majority of
the population is of African descent. Economy:

tourism accounts for over 50% of revenue and
employment. It is also al offshore financial
centre, 90% of companies being foreignowned.
Efforts are now being made to develop agricul-
ture, flsheries, and indutry. History. in 7492
Columbus made his first landing in the W
hemisphere on the islald of San Salvador. The
first European occupation comprised an Eng-
lish religious settlement in the mid-17th cen-

tury, and the islands became a British crown
colony in 77v. ln L973 the Bahamas attained
full independence within the Commonwealtll
Offlcial language: Englistr- Currency Bahamian
dollar of 1@ cents. Area: 13 864 sq km (5353 sq
mi). Population (2007 est): 305 655. Capital Nas-
sau.

Bahrain, Kingdom of An indeperdent
sheikdom in the Arabian Gulf, occupying a
low-Iying archipelago between Saudi Arabia
and the qatar Peninsula- The two main islands,
Balrain and Al-Muharraq, are comected by a
euseway and there are also plans for a cause
way to Saudi Arabia The inhabitants are
mainly Arabs. Economy, almost totally depend-
ent upon oil. A large reflnery processes local oil
and much larger amounts coming from Saudi
Arabia by pipeline. Efforts are being made to
develop other industry with some success. His-
tory. the islands were uder Portuguese ruIe
from 1521 until 1602, md during parts of the
17th century Iran had control" eventually being
expelled by the Khalifa family, who have ruled
the area for most of the time since. It was a
British protected state from 1851 until 19n
when full indelrndence was declared by the
emir, Sheik Isa ibn Sulman al-Kha1ifa (1933-99).

Bahrain became a member of OPEC in 1970. The
National Assembly was dissolved in 1975 fol-
lowing political unrest, but growing opposi-
tion to the regime in the mid-1990s led the
emir to set up an appointed council. In 2000
Emir Hamad tmk the title of king and a new
constitution was enacted; parliamentary elec-
tions were held in 2002 and 2006 but unrest has
continued Official Ianguage: Arabic. Currenqn

6
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m
dinar of 1000 fils. Area: 660 sq km (255 sq mi).
Population (2007 est):708573. Capital: Mmma.
bail rhe relese by a court of an imprisoned
persor; usually while awaiting trial, into the
keeping of people who agree to ensure his
reappearance at a particular date and time. If
these people, called 'sureties," then fail to pro-
duce him, they forfeit whatever sum of money
the court has set for bail. The person bailed
must also stand as surety for himself; if
thought trustworthy, he may be bailed with-
out other sureties, "in his own recognizance."

Bainbridge, Dame Beryl (rs34- )British
novelist and playwright. Born in Liverpml, she
has mitten such novels as The Dressmakr
(19731, An Awfuly Big Adyentwe (1999\, Master
C,eorgie (19981, and According to Qyeenie (2W71.

She was appointed DBE in 2000.

Baird, John Logie (1838-1946) British elec-
trical engineer, who invented an early televi-
sion system. In 1924 he first succeeded in
trmsmitting the outline of shapes, although
his 24o-line system ws not adopted by the BBC.
Baird also worked on radar and fibre optics.

Bakhtaran (name until 1987: Kermanshar)
34 19N 47 04E A town in W lran, with a Iargely
Kurdish population. Population (2004\-. 802 872.

Bakhtyari An Islamic tribe of W Irm of
some 400000 members speaking the Luri di-
alect of Persian. About one-third are still no-
madic herdsman living in tents. They migrate
150 miles from their winter IEstures on the
plains to the summer pastures in the moun-
tains.

baking powder A mixture, usually of
sodium bicarbonate and tartaric acid or cream
of tartar, used in baking. lt generates carbon
dioxide on heating or wetting, thus making
the dough rise.

Baku 4022N 4953E The Gpital of Azer-
baidzhan, a port on the Caspian Sea. Its ancient
buildhgs ilclude mosques and a Uth-century
palace. It has been a centre of oil production
since the 19th ceDtury. Population (2003 est):
1 828 800.

Bala, Lake (Welsh name: Llyn Tegid) The
largest natuml lake in Wales, in Gwynedd. The
town of Bala lies at its N end. Length:6 km (4

mi).

Balaclava, Battle of (25 october 18yr) An
indecisive battle between Russian and British-
Turkish forces in the *Crimem War. It is
notorious for the heavy British casualties
caused by misunderstanding between Lord

*Raglan, the British commander in chief, and
Lord Lum (1800-8E), the cavalry commander.
The courageous Light Brigade charged Russian
artillery in a mrrow valley md 113 of its 673
men were killed. The charge was made famous
by Tennyson's poem 'Charge of the Light
Brigade".

balalaika A Russim instrment of the gui-
tar family, having a long fretted flngerboard, a
triangular body, and three wire strings that
are plucked with a plectrum. Small versions
are held like a guitar and the larger ones bal-
anced on the floor like a double bass.

balance A sensitive deyice for comparing
two masses, consisting of a beam pivoted at its
centre (usually on an agate knife edge) with
pans hanging from each of its ends. The ma-
terial of unknown mass is placed in one pan
and standard weights are placed in the other. A
pointer indicates when the bem is horizontal
and the whole device is enclosed in a glass case
to avoid draughts aDd temperature changes- A
standard balance will weigh to the nearest
0.0001 g, while extremely sensitive nicrobal-
ances can be used to weigh objects with a mus
of only 1 microgram.

balance of payments The difference be-
tween a country's income and its expenditure
abrmd. The currot account records the com-
try's balanceof-trade eamings or deficit on vis-
ible goods and invisible earnings on such items
as insurance, transport, tourism, and some
kinds of government spending. The capital ac-
count records all long- and short-term capital
flows. If the sum of the current and capital ac-
counts shows a deficit there will be a net loss of
foreign exchange.

balance of power The principle that no
mtion or group of nations should be permit-
ted to become too dominant. It was adopted in
Europe in the alliance system of lstlrentury
Italy and by the Congress of "Viema at the
start of the 19th century. In the 20th century
the concept was largely replaced by the nu-
clear deterrent.

balance of trade The difference in money
between the value of a country's imports and
its exports. Together with the invisibles ac-
count and capital transfers it makes up the
"balance of lnyments. The balance of trade m
be in deficit without necessarily meaning that
the balance of payments will also be in deficit.

Balanchine, George (C,rorgy Melitonovich
Balmchivadze: 1904-83) US ballet dmcer and
choreographer, born in Russia He worked for
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Diaghilev's Ballets Russes in Europe from 1924
and went to tlle USA in 1933, btroming artistic
director of the New York City Ballet. His ballets
inctude Firebird (-195O]| aIJd Donquixote (1%51.

bald eagle A large sea *eagle,Haliaetusleu-

cocephalus, also called the American eagle; it is
the national emblem of the USA and an endan-
gered species. It is dark brown with a white
head and tail and has a prominent curued beak
and unfeathered legs. It feeds on carrion and
fistr

Baldwin, James Atthur (D24-s7) US

Black novelist, essayist, and dramatist. His first
novel, Go Tell It on the Mountain (1953), is based
on his experience in Harlem, New York City,
where he was born He lived in Paris from 1948

to 1957, when he returned to the USA as an ac-

tive civil-rights campaigner. His works inciude
novels, plays, and collections of essays.

Baldwin of Bewdley, Stanley, lst Earl
(7867 7947) British statesman, who was Conser-
vative prime minister (1923-24, 1924-29,
1935-37), when he dealt with the *General

Strike (1926) and Edward VIII's abdication
(1936). Baldwin was criticized for condoning
Italy's conquest of Ethiopia and his reluctance
to rearm in the face of Germany's military
build-up.

Balearic lslands An archipelago in the w
Meditermean Sea comprising m autonomous
region of Spain. It includes the chief islands of
*Majorca, *Minorca, *Ibiza. and Formentera"
together with several islets. The islands were
conquered by Aragon from the Moors in t}le
14th century. Area: 5014 sq km (1936 sq mi).
Population (2004 est): 955 045. Capital: Palma" on
Majorca.

Balenciaga, Crist6bal (1895-1972) Spanish
fashion designer, known for his simple but el-
egant suits md evening dresses in ttre 1950s.

Balfour Declaration 1u17) The decision of
the British Covernment, made known in a let-
ter of 2 Nov from the British foreign strretary,
Arthur Balfour (1848-1930), to Lionel, Baron
Rothschild (1868-1937), the chairman of the
British Zionist Federation" to support the es-

tablishment of a national Jewish home in Pales-

tine. Although the Declaration was abmdoned
in 1939, it helped to justify the partition of
Palestine and the creation of the State of Israel
inl9A.
Bali An Indonesian islmd off E Java Moun-
tainous and volcanic, it has southern fertile
plains that produce chiefly rice. History Hindu
since the 7th century AD, Bali resisted the

16th-17th century spread of Islam through
Indonesia. Dutch rule began in 1908 md Bali be-
came part of Indonesia in 1915. In the 1 5-67
purge of communists 40000 people were
killed. In 2002 a bomb plmted in a night club
in Kuta Beach by Islmic terrorists killed
over 200 pmple. Area: 5558 sq km (21,16 sq mi).
Population (2001): 3151162. Chief town: Den-
pasar.

Balkan Mountains (Bulgarian name: Stara
Plmina) A mountain range extending 50O km
(311 mi) E-W for the entire width of central
Bulgaria. It rises to 2376 m 17795 ft) at Botev
Peak.

Balkans An area in SE Europe consisting of
presentday Greece, Albania, Crmtia, Bosnia-
Hercegovina, the Former Yugoslav Republic of
Macedonia Serbia. Montenegro, Bulgaria, part
of Romania, and the European part of Turkey.
Part of the Roman empire from the 2nd cen-
tury BC and of the Eastern Romm (Byzntine)
Empire from the sth century AD, the Balkans
were ruled by the Ottomm Turks from the
15th to the early 20th century, when indepen-
dence was granted (see also BATKAN wARs). All
the Balkan states, except Greece, became com-
munist after *World War ll. In the 199Os the
region was once again plunged into turmoil
with the disintegration of Yugoslavia, the sav-
age civil war in Bosnia-Hercegovina, md the
*Kosovo war.

Balkan Wars (1912-13) In the first Balkan
War (1912-13) the Balkm League (Bulgaria, Ser-
bia, Greece, and Montenegro) defeated Turkey.
In the concluding Treaty of London, Turkey
Iost all its European possessions except E

Thrace. In the second Balkan War (1913) the vic-
tors fought over their acquisitions in Macedo
nia, from most of which Bulgaria was excluded
by the Treaty of Bucharest; Turkey regained
Thrace.

ballet e drmatic ut in which dancing and
mime, accompmied by music, combine to tell a
story or evoke a mood. Ballet origirEted in the
formal dmces of French court entertainments,
notably under Louis XIV. In the 18th century
ballet established itself in the public theatre
but still as m adjunct to *opera or other forms
of drama. Dancing on the tips of the toes (silr les

pointes) was introduced early in the 19th cen-
tury, which saw the heyday of romtic ballet.
Modern ballet arose in the early 20th century
when *Fokine and *Diaghilev (see also BALLETs
RUssEs) combined the polished technique of
the imperial Russian dancers with the natural-

W
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first

The five ballet postions

left srde rioht side

ism advocated by the American Isadora *Dun-

CAIL

Ballets Russes A Russian ballet company
(1qB-29) founded in Paris by *DagNlev. It
gave the West its first opportunity to see Russ-
ian imperial dancers and greatly influenced
the subsequent development of ballet. Its
choreographers included *Fokine, *Massine,
*Bahnchine, and *Nijinsky, who was also one
of its principal dancers. *Ravel and *Stravinsky

composed music for several of its ballets.

ballistic mi3ill€3 Rocket-powered nuclear
missiles tlnt are propelled to desired altitude$
and then follow an unpowered trajectory. In-
tercontinental ballistic missiles (ICBMS) are ca-
pable of reaching any point on the surface of
the eartll Both the USA and the former Soviet
republics possess large numbers of there, some
of wNch (MlRvs-multiple independently tar-
geted reentry vehicles) have up to ten separate
warheads. &e also ANTIBALLISTIc MIssILEs.

third f@nh fifth

ba!! lightning A luminous moving sphere,
several centimetres in diameter, occurring just
above the ground on rare occasions during
thunderstorms" It Nsses, has a distinct odour,
and may be either red" orange, or yellow. It
lasts for only a few seconds and then either
dies away or explodes. The phenomenon is not
fully understood,

balloons tighter-than-air craft, consisting of
a bag of gas that displaces a volume of air of
greater mass tban the totd mass of the balloon
and its contents. The first successful balloon
flight was made in 1783 by the *Montgolfier

brothers'hot-air balloon; it flew 9 km across
Paris. Two years Later a hydrogen ballmn de
signed by J. A C Charles (u46-1823), flew across
the Channel. The use of balloons in war began
witi Napoleon's obsen ation balloons in 1794
after which they were Uttle used util their
extensive use in both World Wars in the form
of barrage balloons. The sport of ballming

scond

fiHl
tlHr(

arm l@t l@l arm 'l 2 3 4 5

L.banotation

ballet Rudolph Laban (1 879-t 958) published his system for rerording dance movemens (Labanotation) in 1 928,
since when it has gained widespread accepunce. ln this simple example, the initial positions of dre legs and ams are
indicated at (1 ). Sub6€quent positions (2-5) are seen by reading uprvards ftom the bottom. the dancer, starting witr
feet together and arms at her sides, takes four ewn step6 fomard, beginning wi$ the rbht foo[ and moves her ams
upwards and outwards (the different shadings representing low, middle, and high positions).
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enjoyed a revival in the latter half of the 20th
century, using a hot-air balloon carrying its
own propane air heater. The height record for
a manned balloon is 30 480 m @. Simons, US Air
Force, 1957). The first crossing of the Atlantic
Ocean by helium balloon was achieved in 198.
In 1999 Brian Jones of the UK and Bertrud Pic-
card of Switzerland made the first circumnavi-
gation of the globe in a hot-air balloorl

Ballymena A districr in cenrral Northern
Ireland, in Co Aatrim. Area: 534 sq km (247 sq

mi). Population (2001): 58 510.

Baltymoney a district in Northern lreland,
in Co Antrirn Area 417 sq km (161 sq mi). Popu-
lation (2m1): 26 894.

Balmoral Castle The principal country res-
idence of the British monarch in Scotland situ-
ated in SW Aberdeenshire by the River Dee. It
was bought by the royal family in 1848 and re-
built in the 1850s.

balsa An evergreen tree,Ochromo pyramidale,
native to Centml and South America, also
called corkwood About 12 m tall, it is the
source of an extremely light pale<oloured
wood, which is widely used for corks, canoes,
floats, etc. Famil)4 Bombacaceae.

balsam An aromatic resinous substance de-
rived from the C.entral American leguminous
trce Myroxylofl Wneioe, Erowl] in El Salvador.
It is used in medicine and perfumes.

Baltac Sea A section of the Atlantic ocean in
N Europe, bounded by Denmark, Sweden, Fin-
land, Iatvia, Lithuania Estonia Russia" Poland,
and Germany. To the W it leads into the Little
Belt, the Great Belt, and the Sound and to the E,

the Gulfs of Bothnia, Finland, and Riga- Receiv-
ing rivers draining almost one-fifth of Europe,
it has low salinity, and can freeze.

Baltic states fhe republics of Latvia Lithua-
nia, and Estonia. They were independent states
between World Wars I and II and constituent
republics of the Soviet Union from 1910 to 199L

They joined the EU in 2004.

Baltimore 392sN 76.10w A ciry in the usd
in Maryland at the mouth of the Patapsco
River. Established in u29, it was named after
the first Baron Baltimore who founded Mary-
land. It was the starting point of the USA's first
railway (1827). Baltimore contains a number of
universities, induding the prestigious Johns
Hopkins University (founded 1876); in the 1980s
considerable rebuilding in the port area revi-
talized the city. Industries include ste€L sugar
and food processing, oil refining, and chemi-
cals. Population (2000): 651 1,'1.

Baluchistan A province in W Pakistan, on
the Arabim Sea and the Iranim md Afghani
borders. Mostly rough arid highlands, it is in-
habited by pastoral Pathans, Baluchs, and other
peoples. The NW deserts are practically unin-
habited but the coastal plain and E lowlands
support cereals and herbs. Historla on trade
routes from India to the Middle East, Baluchis-
tan has flourished since ancient times. It usu-
ally enjoyed autonomy until Britain won
control (19th century). In 1947 it became part of
Pakistaa. Area: 347190 sq km (134050 sq mi).
Population (1998): 6 511 000. Capital: quetta.

Balzac, Honor6 de (rzs9-re50) French nov-
elist. A lawyer's clerk, he wrote popu.lar novels
under pseudonyms In 1828, bankruptcy forced
him to turn to writing; Les Chouans (1829) was
his first successful novel, and in the next 20
years he added over 40 novels to the cyde Ld

Comtdie humaine. In these novels, which in-
cluded Eug|nie Grandet 178331, Ii Pire Goiot
(1834), md La Cousine Bette (78461, he developed
new techniques of realism.

Bamako u4oN 759w The capital of MaIi, a
port in the S on the River Niger. A centre of
Muslim luning under the medieval Mali Em-
pire, it had dwindled to a sma.ll village by the
end of the 19th century. It became t}le capital
of the French Sudan in 1905. Population (1996

est): 809 552.

bamboo A treelike plant of the tribe Bam-
buseae, native to tropical and subtropical re
gions, particularly in SE Asia From an
undergroud stem (rhizome) arise hollow
woody i)inted stemswhich may racha height
of 40 m in some species. These are used for
building, etc. while the young shoots are aten.
Famrly. Gr omineae (grasses).

Banaba see ocrAN rsr-{ND.

banana A palmlike plant of rhe old Wortd
tropical genus Musa, especially M. paradisiaca

sapientum.T:he'trunk" up to 9 m higb, is com-
posed of the overlapping bases of the leaves,
which are oftm 3 m or more long. The tip of
the flowering stem bears male flowers; clusters
of female flowers, further up the stem, de-
velop into seedless fruits, up to 30 cm long,
without being fertilized. (AIl cultivated ba-

nanas are sterile hybrids: the plants are propa-
gated from suckers arising from the
underground rhizome.) Varieties elled plan-
tains are cooked and eaten when still grren in
Africa and the Caribben Famil5r Musmeae.

Banbridge A distdct in S Northern Irelan{

r
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in Co Down Area: 442 sq km (170 sq mi). Popu-
Iation (2001):41392.

Bandaranaike, S(olomon) W(est)
R(idgeway) D(ias) (1se9-19s9) Sri Lankan
statesmm; prime minister (1956-59) and
founder (1951) of the Sri lanka Freedom Party
(SLFP). After his assassination his wife, Siri-
mavo Bandaranaike (1916-2000) succeeded him
as head of the SLFP and became the world's
first female prime minister 119@-65,1970-n,
194-ZW\.In 1980 she was expelled from par-
liament on the grounds of misuse of power. In
lgql their daughter Chandrika Brndamneike
Kunaratunga (1945- ) becme prime minis-
ter and after 3 months was elected president.

Bandar Seri Begawan (former name:
Brunei Town) 456N 11458E The capital of
Brunei, a port in the NE near the mouth of the
Brunei River. Population (2001): 27 285.

bandicoot A ratlike *marsupial mammal of
a family (Peramelidaei 20 species) occurring in
Australia (including Tasmania) and New
Guinea. About the size of rabbits, bandicoots
are mainly carnivorous, eating insects, wofms,
and grubs.

Bandung o szs r07 34E A ciry in Indonesia, in
W Java. Its chief industries are chemicals, qui-
nine, plastics, metal processing, and textiles. It
has two universities and a nuclear research
centre (19@1). Population (2000): 2 135 250.

Bangalore u s8N 77 3sE A city in S India, the
capital of Karnataka- Founded in the 16th cen-
tury, it fell to the British in 1791 Its modern
industries include information technology,
machine tools, aircraft assembly, and electron-
ics. Population (2001],: 4 292 223.

Bangkok (Thai nme: Krung Threp) 1344N
100 30E The capital and main port of Thailand,
in the SW near the mouth of the River Chao
Phraya. It became a royal city and the capital in
1782. Dstinctive features of the city are its
cmal system and the my Buddhist temples.
It is the centre of most of the country's indus-
try and commerce ald it has eight universities.
Popula tion (2000): 6 320 U 4.

Eangladesh, People's Republic of a
country in the Indian subcontinent in the delta
of the Rivers Ganges and Brahmaputra- -Econ-
omy: Its population" mostly Bengali, is largely
mcupied in agriculture, rice being by far the
most important crop. Bangladesh produces
70% of the world's raw jute, its main export.
Fishing, is also important. The economy has
grown rapidly in the 2000s but Bangladesh re-
mains one of the world's poorest countries. His-

tory. the area formed part of the kingdom of
Bengal, md its conquest by the Afghffi in the
12th century led to the growth of the Islamic
religion. It was part of British India from 1857
until 19{7 when it became a province of Paki-
stan (East Pakistan). Dscontent led to civil
war in 191, Indian forces coming to the aid of
the Bengalis. In 1972 East Pakistm achieved in-
dependence within the Commonwealth as
BangladesL and Sheikh Mujibur Rahman
(1920-75) became prime minister. In 1974 floods
and farnine led to political unrest and terror-
ism: Mujib assumed absolute power in 1975 but
was assssinated soon after. Gen Ziaur Rahman
assumed power in 1975, ms elected president
in 198, but was assassinated in 1981. The mili-
tary took power in 1982 and in 1983 Lt Gen Hus-
sain Mohammed Ershad became president;
political unrest led to his resignation in 1990. In
1991 Gen Ziaur's widow, Khaleda Zia, was
elected prime minister and AMur Rahman
Biswas became president under a new consti-
tution. In 1996 continuing political crisis led
Zia to step dom and she was succeeded by Mu-
jibur's daughter, Sheikha Hasina Wajded. In
1998 and again in 2004 floods left about two-
thirds of the land area under water and mil-
lions honeless. Zia's Bangladesh Nationalist
Party was returned to power in 2001 In early
2007 opposition protests led to the postpone-
ment of legislative elections and the declara-
tion of a state of emergency. Official language:
Bengali. Currenqf, taka of 100 1nise. Area
742757 sq km (55126 sq rni). Population (2007
est): 150 448 339. Capital: Dhaka.

Bangui 423N 1920E The capital of the Cen-
tral African Republic, a port in the SW on the
Ubangi River. Founded in 1889, the port handles
goods for both the Central African Republic
and Chad; its main exports are cotton and cof-
fee. Population (latest est): 5'53 000.

banjo an originaUyAmerican guitar-type in-
strument with 4-9 stdngs. It consists of a
round metal hoop covered with pardment
and a fretted fingerboard lt was common in
jazz balds, folk musig and minstrel shows.

Banjul lname until 1973: Bathurst) 1i)2ON
16 38W The capital of The Gambia a port in the
W at the mouth of the River Gambi4 founded
by tlle British in 1816. Population (2003): 34 828.

Bank of England The Brirish central bank,
which was nationalized in 1916. It was origi-
nally incorporated in 1694, being set up by a
group of London merchants to lend money to
William IIL Since the mid-l9th century it has
been the only bank authorized to issue bank-
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notes. The Bank is responsible for financing the
national debt and holding the country's gold
reseryes. Since 1997 it hs had responsibility for
setting the baD'k mtq the rate of interest at
which the Bank of England lends to the dis-
comt houses.

bankruptcy 1itle legal process by which the
property of a person who cannot pay his debts
is distributed among his creditors. In England
bankruptcy was originally a branch of the
criminal law aimed at preventing fraudulent
traders evading their creditors, but since the
reign of Queen Arme the law has also sought to
protect the bankrupt by endirg his obligation
to repay most of his past debts. The Bank-
ruptcy Act (1914) and the Insolvency Acts (1976,

1986) stipulate the circumstances in which a
person may be made bankrupt, what portion
of his property is to be distribute4 and the
creditors who are to be paid in priority to oth-
ers. Liquidation is the equivalent process aI>
plicable to a company.

Bannister, Sir Roger (Gilbert) (192e_ )
British doctor and middledistance runner,
who on 6 May 1981, was the fi.rst man to run a
mile in under 4 minutes (3 minutes 59.4 sec-

onds).

Bannockbum s605N 3a5w A village in
Scotland near Stirling on the Bannock Bum (a

tributary of the River Forth). 15 km (1 mi) l.IW
is Scotland's most famous battlefield, where in
1314 Robert the Bruce, King of the Scots, routed
the English under Edward II, who had come to
relieve the besieged Stirling Castle. Population
l79S1l:26175.

Banting, Sir Frederick Grant (1891-1911)

C:nadim physiologist, who, with CH.*B€st,
discovered a technique for the successful isola-
tion of the hormone *insulin from lnncreatic
tissue irl 1921, enabling "diabetes to be treated.
Barting was awarded a Nobel Prize (1923).

Bantu A large subgroup of African languages
of the Niger{ongo group spoken over the
whole of the S half of Africa by about 60 mil-
lion people. It includes Zulu, Xhosa and Kongo;
perhaps the most widely knor m representa-
tive is *Swahili, the language of Taazania and
lingua franca of E Africa

Bantu Homelands 1r Bantustans) The
areas of South Africa designated for the Black
populations from 1950 until 1994 comprising
just over 13% of the Iand area. Acts of lnrlia-
ment in 19[] and 1936 controlled the extent of
African lands and prohibited Blacks from hold-
ing land in White areas. Limited self-govern-

ment was granted to these areas from 1963 and
some were gmnted full independence (not in-
ternationally recognized) from [r5. Bantustm
policy was opposed by most African leaders
and many of the territories resisted self-
government, regarding it as a poor substitute
for majority rule in South Africa- Following
multiracial elections in 1991 the Homelands
were reintegrated into South Africa-

banyan A tropical Asian tree, Fi{us benghalen-
sis, related to the fig and reaching a height of
30 m. Supporting aerial roots, which grow
down to penetrate the soil, subsequently give
rise to thorny branches of their own. Family
Moraceae.

baobab A ffopical African tre€, Adansonia
di9itata, wit}I a tapering conical trunk (the base
of which may exceed 10 m in diameter) reach-
ing a height of 18 m and bearing branches at its
ape)c The fruits contain an edible pulp sur-
rounded by a tough woody capsule and the
bark yields a fibre of local irnportance. Family:
Bombacaceoe.

baptism A ceremony of initiatiorq occurring
in many religions, involving the use of water as

a symbol of purification from sin In the Chris-
tian Church, it is a *sacrment. Both the "Bap-
tists and the modern descendants of the
*Anabaptists practise adult baptism, but most
other Ctrurches prefer infant baptisrn

Baptisb Protestmt Christians who baptize,
by imrnersion, only those old enough con-
sciously to acc€pt the Chistian faitll 'General
Baptist" Churches, owed their origin in 1612
to John Smyth (c.1554-1612) and Thomas Hel-
wys (c.1550-c.1616), while "Particular Baptist"
Churches, founded in 1633 by Calvinists, be-
lieved that sahation was only for a particular
few. Both movements merged into the Baptist
Union in 1891. The first Baptist Ctrurch in
America was established at Providence, Rhode
Island" by Roger Williams in 1639.

Baqqarah A cattle-herding Arab people of
Chad and the Sudarl As a result of intermar-
riage with local peoples they have dark skins
and speak a distinct dialect of Arabic. They mi-
grate between northern wet-season grazing
lands and southern dry-season river areas.

bar A unit of pressure equal to 105 pascals
(0987 atmosphere). The commonly used ullit is
the millibar (one-thousandth of a bar).

Barbado+ State of An islmd state in the
west Indies, E of the Windward Islands. Most
of the population is of African descent. Ecoa-

om)4 tourism is now the cNef economic activ-
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m
ity, although sugar cane, the main crop, re-
mains important. The discovery of oil md mt-
ural gas has assisted the growth of small
industries. History. a British colony frcm 1627

until 1966, it became independent within the
Commonwealth ln 1998 a constitutional com-
mission recommended that Barbados should
become a republic but remain inside the Com-
monwealth. Official lmguage: Englisfr Cur-
renry: Barbados dollar of 100 cents. Area: 430 sq
km (166 sq mi). Population (2003 est): 272000.
Capital: Bddgetom.

Barbary A region in N Afrie stretching
from Eg]?t to the Atlantic Ocean that is
named after the *Berbers. Between the 16th
and 18th centuries, Barbary was notorious for
its pirates, who caused havoc in the Mediter-
ranean. The Barbary ape is a large monkey,
Macaca sylvana,also called magot. They are tail-
less and roam in bands over the forest floor,
feeding on seeds, leaves, insects, etc.

barbel A long slender freshwater flsh, be-
longing to the genus Barbus, that is related to
*carp and occurs in clear fresh waters of Asia,
Africa, and Europe. It has four fleshy thread-
like appendages (barbels) near its mouttL
which detect prey while exploring the river
bed. B. barbus of Europe is usmlly 30-50 cm
long.

Barber, Samue! (ts10-81)us composer. Two
of his works, the opera yanessa (1958) and the
piano concerto (1963), won Pulitzer Prizes. His
output includes chamber music, choral works,
slnnphonies, and concertos. His best-knom
work is the Adagio for Strings, ai arrangement
of the slow movement of his string quartet
(1e36).

barber's shoP Unaccompanied close-har-
mony singing that odginated in barbers' shops
in the USA in the late 19th century. It had sev-
eral revivals in the 20th century.

barbiturates e. class of drugs that act by de-
pressing the activity of the brain. The short-
acting barbiturate thiopentone is used to
induce *anaesthesia, while the long-acting phe-
nobarbitone is used to control some forms of
epilepsy. Barbiturates were formerly used as

sleeping tablets but because they are habit-
formilg md have toxic side-effects, their use
is now severely limited.

Barcelona 4125N 210E A city in NE Spai+ in
Catalonia on the Mediterrmm Sea- Manufac-
tures include lcomotives, textiles, and electri-
cal equipment. The focus of C-atalan art and
literature, it has many educational establish-

ments including the university (1430), and a

14th-century cathedral. It is also famous for its
Art Nouveau buildings designed by Antonio
Gaudi. History founded by the Carthaginians, it
was taken by the Moors in z3 AD and by
Charlemagne in 801 AD. In 1137 Gtalonia and
Arag6n united and Barcelona became the capi-
tal [t wil the sat of the Catalan autonomous
government and later of the Republican gov-
ernment, during the Spanish Civil War
(1936-39). The 1992 Olympics were held here.
Population (1995 est): 1 614 571.

Bardeen, John (1908-91) US physicist, who
shared the 1956 Nobel Prize for his part in the
invention of the transistor (with W. B. *Shock-

ley and W. H. *Brattain) while working at the
Bell Telephone Laboratories in 1918. He also
shared the 192 Nobel Prize for his work on t]:e
theory of superconductivity (with L. N. Cooper
and J.RSchrieffer).
Bardot Brigifte (1934- ) French film ac-
tress. Her films incltde AndGodCreatedWoman
(1956) and ytva Maria (79651. She became proba-
bly the best-known sex symbol of the 1960s but
subsequently turned her back on the cinema
and devoted herself to anirnal welfare.

Barebones Parliament The assembly, also
known as the parliament of saints, called by
Oliver *Cromwell in July 1653. It coNisted
mainly of merchants and lesser gentry, "godly
men" nominated by the congregations, and was
named after one of thern, Praisegod Barebone
(c.1s96-1679).

Barenboim, Daniel (1942- ) Israeli pi-
anist and conductor. In 1967 he married the cel-
list JacqueliDe du Pr6 (1915-87I with whom he
gave recitals. Barenboim conducted tle Or-
chestre de Paris from.l9l5 to 1989, and became
music director of the Chicago Symphony Or-
chestra in 1991. Since 1992 he has been the di
rector of the Staatsoper in Berlin. In recent
years he has organized musical proFcts to pro-
mote reconciliation between Arabs and Is-
raelis.

Barents Sea A section of the Arctic Ocean
between Eurasia and Svalbard. It covers part of
the Eurasian continental shelf and is ridr in
fish. It is named after the Dutch navigator
Willem Barents (1550-Y/).

baritone A deep adult male singing voice,
lower thm tenor md higher thm bass. Rmge:
G at the bottom of the bass stave to G two oc-
taves above.

barium (Ba) A silvery reactive metal ttlat re-
sembles calcium in its behaviour. It was discov-
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ered in 1808 by Sir Humphry Davy and occurs
naturally as barytes (BaSO.) and witherite
(BaCO,). The sulphate is used as a white pig-
ment in paint and, because of its olnciry to X-
rays, is used in X-ray diagnosis. All soluble
barium compounds are toxic, the carbonate
being used as rat poisoL At no 56: at wt 137327;
mp 729"C: bp 180s'C

bark The dead outer layer of the stems and
rmts of woody plants, which protects the
inner tissues. Antiseptic deposits, such as tan-
nins, give the colour. Bark may include layers
of insulating *cork, which is responsible for
the characteristic ridges and patterns on some
tree trunks. Bark is a source of cinnamon, qui-
nine, and various other products.

bark beetle A hard cylindrical beetle, also
called m engraver beetle, belonging to a fam-
ily (kolytidoeiToDo species) of wood borers. It is
usually less than 6 mm long, coloured red-
brown or black, and causes considerable dam-
age to trees. It burrows underneath the bark to
lay eggs that develop into burrowing larvae.
Certain species also transmit diseases (see rr,Ira
BARK BEETLE) and can be serious economic
pests.

Bar Kokhba (Simeon bar Kosiba; d135 AD)

Jewish freedom fighter. In 132 he launched a
revolt against Roman rule and attempted to set
up an independent Jewish state. He was hailed
as Messiah by sorne but was killed when his last
stronghold, Betar, fell.

barley A *cereal grass of the genus Hordrufl,
especially H. vulgare, which produces its grain
in four rows; H. distichon (two-rowed barley);
arrd H. hexadistichon (six-rowed barley). It is
used in brewing, as an animal feed, and to pro-
duce pearl barley.

Bar Mitzvah (Hebrew: son of the command-
ment) The ceremony marking the rite of pas-
sage of a Jewish boy into the adult community
at tlle age of 13. It is customary for him to read
a passage from the Torah in a slmgogue on the
first Saturday after his birthday. In some com-
munities a similar ceremony, called a Bat Miu-
vab, exists for girls.

Barnabas, St In the New Testament (Acts), a
Christian Apostle of the 1st century. After
going with St Paul to evangelize Cyprus (his
birthplace), he clashed with him and they
parted company. He is regarded as the founder
of the Cypdot Ctrurcll Feast dala 11 June.

bamacle A marine *crustacean belonging to
the class Ctrripedia (1000 species). Some mem-
bers of the group are parasites, but the tlpical

(nonparasitic) barnacles live attached to rocks,
ships, etc., and filter food particles from the
water with long feathery appendages, which
protrude from the calmreous shell. Goose bar-
nacles (e.g. Iepas anotiferal are attached by
means of a stalk others, including the acorn
barnacle (Balanusl, are unstalked. Barnacles
are hermaphrodite: their larvae are free-
swimming, but later settle and become fixed to
a surface by means of a cement-like substance
s(reted by their antemae.

Barnard, Christiaan ltleethling (1922-
2001) South African surgeor; who (in 1967
at the Groote Schuur Hospital in Cape Town)
performed the world's flrst successful heart
transplant operation. After his retirement
in 1983 he entered politics.

Barnardo, Thomas John (184s-190s)
British dtrtor md philmthropist. In 18el
Barmrdo fomded the first of his many homes
at Stepney, London, to care for destitute chil-
dren.

barn owl An *owl belonging to a family (Iy-
tonidae;9 species) with a worldwide distribu-
tion. Barn owls have heart-shaped faces, long
feathered legs, and usually a reddish plumage
with pale underparts. The common barn owl
(Tyto alba),30-45 cm long, nests in o]d barns
and hunts for small rodents.

Barnsley 1. 53 34N 1 28W A tom in N Eng-
land, in Barnsley mitary authority, South
Yorkshire on the River Dearne. Formerly a
cmlmining centre, it now has various indus-
tries including electronics, new technology,
glass manufacture, and textiles. Population
(197\i 75720.2. A unitary authority in N Eng-
land, in South Yorkshire. Area: 329 sq km (127

sq mi). Population (2001): 218062.

Baroda see vaoooen-e.

barometer An instrument for measuring
atmospheric pressure. In the mercury barome-
ter, atmospheric pressure forces mercury
from a reservoir into a vertical evacuated glass
tube marked with a scale. The height of the
mercury colum is directly proportional to the
atmospheric pressure. In the smaller, but less

sensitive aneroid barometer, variations in the
atmospheric pressure on the lid of an evacu-
ated metal box cause a pointer to move round
a dial. See illustration on p. 100.

Barons' Wars 1. (1215-17) The civil war be-
tween King John of England and his barons.

John's failure to honour the *Magna Carta led
tJre barons to offer the English Crown to the
future Louis VIII of France, who invaded Eng-

ffi



barcque 100

D
Torricellian

mercury

meEury
bapmetet

baroneter. ln the mercury barometer the height of the
mercury column is directly to the air
pressure and is independent
ln the aneroid barometer movemenB of the lid of the
evacuated metal box are transmitted to the pointer by

the leveB.

land. John's death and the reissue of Magna
Carta (1215) removed many baronial grievances
but war continued until the barons'defeat at
Lincoln and Sandwich (72V\. 2. $264-671 The
civil war between Henry III of England and his
barons led by Simon de *Montfort, following
Henry's repudiation of the Provisions of *Ox-

ford. He was captured at the battle of *Lewes

(1254) and England was controlled by de Mont-
fort until his death at Evesham (1265). Hostili-
ties continued until the royalist capture of the
Isle of Ely in 1267.

baroque In architecture, a style dominant in
European Roman C:tholic countries in the 17th
and early 18th centuries. Beginning in Italy as a

reaction against *classicisrn it was character-
ized by curved and broken lines, ornate decora-
tion (which led to the rococo), and elaborate
spatial effects. English ardritects, such as

'Wren and *Vanbrugh were influenced by it.
In art and sculpture, the baroque was a com-
plementary style that developed from Italian
*mannerism. Leading baroque painters include
*Caravaggio and *Rubens, while "Bernini is
the principal exponent in sculpture. ln music,
the compositions of the 17th and early 18ti
centuries, from Monteverdi to Bach are fre-
quently called baroque music.

Barquisimeto 1003N 6918w A city in tlw
Venezuela It is the commercial centre of a cof-
fee-growing area and has a university (1qi3).

Population (2000 est): 875790.

baracuda A shoaling fish of the family
Sphyaenidac (about 20 species), found in all

tropical seas and caught for food and sport. Its
body is up to 18 m long and bears two dorsl
fins. Barraodas feed voraciously on other fish
md the larger species are considered danger-
ou to marl. Ordet Perciformes.

Barranquilla 1100N 7450w An importanr
port in NW Colombia on the Rio Magdalena
near its mouth on the Caribbean Sea, Its manu-
factures include textiles, vegetable oils, and
chemicals. It has two universities (194L 196\.
Population (19!D es tl:, I 22? 2@.

Barrie, Sir James (Matdrew) (1860-1cr7)

British dramatist and novelist. The son of a
Scots weaver, he came to London as a fretlance
writer in 1885. After two successful novels
about Scottish rural life he wrote mostly for
the theatre. His best-known plays are 7?r Ad-
mirable Crichton (7902l,, Peter Pon (1904), which
has also remained a popular children's book,
alrdDear Brutusll9l7l,

barrister In England and Wales or Northern
Ireland, a member of the legal profession who
has been "called to the Bar,' i.e. awarded the
title barrister-at-law by one of the *Inns of
Court. Barristers argue cases in courts and ad-
vise dients through their *solicitors. Until 1990

they had the exclusive right to argue cases in
the higher courts. Barristers are known as ad-
vocates in Scotland and elsewhere as advocates
or attorneys.

barrow A prehistoric burial moun4 also
called a tumulus or cairn From about 2000 Bc
earth barrows, concealing stone or timhr pas-
sages and burial dnmbers, were built all over
Europe for the interment of warrior chids.
Long (ie. rectangular or trapezoidal) barrows.
such as at West Kennet (S England), were used
for Neolithic multiple burials. Round barrows
were more usual in Bronze Age cultures. Bar-
rows continued in use in Iron Age Europe, and
as late as the 7th century AD.

Barry, Sir Charles (179s-1850) British archi-
t(t, who worked in both classical and gothic
styles. In 1836 he won the competition to re-
build the Houses of Parliament (see pALAcB oF
WESTMTNSTER), whidl assisted by Augustus
Pugin (1812-52), he designed in the gothic man-
ner. He also designed the Reform Club (1837) in
Iondon

Barrymorc, Laonel (1878-1954)US actor re
nembered for his performances in the first se-

ries of Dr Kildare films. His sister Ethel
Barrynorre (1E79-1959) acted with Sir Hmry
Irving in London, and later became a leading
stage actress in tle USA Their brother Jo,bn

leverstransmit evacuated
pressure change metal box
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Barrymore (788'2-19421was also an actor. His
greatest stage success was his performance of
Hmlet in 1922. As a film star during his later
career he wm famous for such films as Grand
Hotel l]g.32\ md for his temlrestuous private
life. His granddaughter Drew Barrymore
(1c75- | became a child star in E.T. (1982) and
later found success in such films as The Wed-
dingSinger (198'1.

Barthes, Roland 091s-80) French literary
critic and writer. His early works, such as
Mt'thologies (1957), in which he pioneered the
study of popular culture, and 0n Racine (11)53),

made him a leading figure in the structuralist
movement (see STRUCTURALTSM). l:ter works
include The Pleosare of the Text 17975l..

Bartholdi, Fr6d6ric August (1831-1904)
French sculptor, remembered chiefly for his
*Statue of Liberty.

Bart6k, B6la (1881-D45) Hungarian com-
poser. Bart6k studied md taught at the Bu-
dapest Academy of Music, where he and Zoltan
Kodaly (1882-1967) undertook research into
Hungarian folksong. In l9l0 he went to live in
the USA" where he died in poverty. A virtuoso
pianist, he composed three piano concertos,
Miktoknsmos 17926-37],, and other piano works.
His stage works include the opera Duke Blue-
beard's Castle (7911) and the ballet The Miraculons
Mandarin (1919). In his six string qurtet3 and
Musit f or St r in gs, P er c ussio n, and CJle st a (1. 93,6l, he
explored unusual sonorities. His most popular
work is the Concerto Jat Uchcstra 17943\

Bartolommeo, Fra (Baccio della Porta:
c.7a72-75771 Florentine Remissance painter.
After training under Cosimo Rosselli (1439_

1507), he became a supporter of *Savonarola,

\shose death moved him to join the Dominican
monastery of S Marco (1500) and abandon
painting until 1504. His works include St Mork
and the Pietd (both Palazzo Pitti, Florence).

baryon A collective term for *nucleons and
otier elementary particles that have a proton
or neutron in their decay products. AII baryons
have a *quantum number called the baryon
number, which is equal to +1 and is always con-
served in an interaction See PARTICLE
PHYSICS.

basalt A volcanic rock of baic composition
typically dark, heavy, and fine textured Three
broad groups of basalt are recognizd: alkali
baslt, high-alumina basalt, and tholeiite.
Basalt constitutes over 90% of volcanic rocks.

baseball A nine.a-side bat-and-ball game
that evolved from *rounders, played mainly in

the USA Japan, and Latin America- The object
for each team while batting is to score:rs many
runs as possible and while fielding to prevent
t}le other team from doing so. A team bats
mtil thre players are out; one turn at bat for
both teams constitutes an inning, of which
there are usually nine in a game. The pitcher,
standing at the pitcher's mound, throws the
ball to the batter, standing at home plate, who
tries to hit it into fair territory and run He
scores a home run by making a complete cir-
cuit of the bases (first, second, third, and home).
A player may be struck out (if he misses the
ball or hits it into foul territory in each of
three attempts), caught out, tagged out (if he
or the base he is running towards is touched by
a player vrith the ball), or put out by being hit
by a batted ball while rmning.

Basidiomycota (o, B.sadiomyccte3) A
Iarge phylum of fungi (22000-25000 species)
that includes many *mushrmms, the bracket
fungl *puffballs, etc., as well as microscopic
forms, such as the parasitic *rusts and *smuts

of crops. They reproduce by basidia which are
t]ryically club-shapedand produce spores at the
tips of stalklike projections.

BasaG, Count (William B.; 19()a-8a) US Black
jazz pianist and band leader. He became fa-
mous for his distinctive "big band" style and
recorded my albums, including Atomic Mr
Ba sie alrd St ai Eht Ahe ad.

basa! An annual herbaceous plant of the In-
dian genus ocinilm, cultivated as a pot herb.
Sweet basil (O. b4silicuml, rp to 30 cm high, has
toothed leaves and small white or bluish flow-
ers. Family Labiatae.

Basildon 5134N 025E A town in SE England
in Essex. Created as a new town in 1919 from
several townships, its industries include engi-
neering, printing, and tobacco. Population
(1991):100924.

basilica 1. A Roman public meeting hall. In
irnperial times. many had a layout similar to
the Basilica of Maxentius in Rome: rectangular
ground plaq colonnaded aisles, entrance porch
(narthex), and windows in the upper storey
(clerestory). 2. A Christian church based on a

sirnilar plan (e.g. S Giovanni in Iaterano in
Rome).

basilisk 1. An arboreal lizard belonging to
the tropical American genus B4siliscils. Up to 60
cm long, it has a narrow body, a long whiplike
tail, and a flat lobe protruding from the back
of its head lt has long hind legs with lobed tes
fringed with scales, enabling it to run over the

o
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D
surface of water. 2. A legendary snakelike ser-
pent of ancient Greece and Rome whose glance
was believed to be fatal to all living things ex-
cept the weasel.

Basingstoke 51 16N 105w A town in S Eng-
land, in Hampshire. Its manufactures include
agricultural machinery, scienti.fic instruments,
md leather goods. It is also a warehousing and
distribution centre for southern England. Pop-
ulation (2006 est): 157 000.

basketbal! A five-a-side court game in-
vented in the USA (1891) by James Naismith
(1861-1939). The object is to toss or put m in-
flated ball into the opponents' basket, a net
mounted 3.05 m (10 ft) above the floor on a
backboard. Players use only their hands, pass-

ing the ball or dribbling it by bouncing, and
they may not run with it. The premier profes-
sional basketball league is the National Basket-
ball Association in the USA founded in 1949).

basking shark A large *shark belonging to
the family Cetorhinidoe. Up to 15 m long, they
are grey-brown or blackish and inhabit cold
and temperat€ regions of the Atlmtic, Pacific,
md Indian Oceans. Basking sharks usually
occur in shoals near the surface and float or
swim slowly, feeding on planktorL

Basle (French name: Bile; cerman name:
Basel) 4733N 736E The second largest city in
Switzerland, on the River Rhine where the
French GermarL and Swiss borders meet. In-
dustries include chemiels, pharmaceuticals,
and engineering. The Bank for lnternational
Settlements was established here in 1929. Popu-
lation (2003 est): 165031.

Basle, Council of A general council of the
Roman Catholic Church summoned by Pope
Martin V in 1431 to consider the heretical
*Hussites. However, when Martin's successor,
Eugenius IV, moved it to Ferrara many coun-
cillors remained at Basle, electing t}le antipope,
Felix V, in 1439. He resigned in 12149 and the
council was dissolved-

Bagque A non-IndoEuropean language spo-
ken by some 500000 Basque pmple of the W
$rrenean areas of Spain and France. The
Basques are strongly Roman Catholic and tradi
tionally en;iryed a degree'of regional auton-
omy, forming an independent government
(1936-37) during the Spanish Civil War. The
Basque Provinces became an autoDomous re-
gion of Spain in 1978. Nationalism remains a
significant force and the Basque Separatist
movement is still active. Since 1)68 guerrilla
tactics have been adopted w the ETA (Euskadi

to Azkataswnl and the French-based Enbata
groups. ETA declared a ceasefire in 1998, lead-
ing to dirtrt contacts with the Spmish govern-
ment, but returned to violence in 2000. A
subsequent ceasefire was declared in 2007.

Basra 30 30N 47 50E A town in SE Iraq, on the
Shatt (river) al-Arab. lt is linked by rail and
river steamer to Baghdad; the modern port (Al
Ma'qil) was codstructed by the Bdtish during
World War I. It was occupied by the British
once more during the *Imq War (2003). Popula-
tion (1997 est): 725 000.

bass (fish) One of several perchlike *bony flsh
of the order Perciformes. The majority belong
to the family Serronidae (see sEA BAss), which
includes the common European bass(Dicentrar-
chus labrax). This can grow up to 1 m long and
has a grey or blue back with a white or yellow-
ish belly. North American freshwater bass be-
long to the farnily Centrarchidae.

bass (music) 1. The deelEst adult male singing
voice. Range: E below the bass stave to E two oc-
taves above. 2. The lowest voice or instrumen-
tal part of a piece of music.

Bassano, Jacopo Qacopo r Giacomo da
Ponte: c.15U{2) Italian painter of the Venet-
ian school, born in Bassano, the son ofa painter.
He was one of the earliest painters of rustic
life, in both secular, e.g. Pastoral (Lugano), and
religious scenes, e.E. Adoration oJ ,he Kiflgs (Na-

tional Gallery, Edinburgh).

basset hound A breed of dog originating in
France. It has a long body with very short legs
and a narrow face with drooping ears. They
were formerly popular hunting dogs" Height:
33-38 cm.

bassoon A woodwind instrument. Its coni-
cally bored tube is about 25 m (8 ft) long and is
bent back on itself. It has a metal aook into
which a double reed is inserted- lts extensive
compass (about three and a half octaves above
B flat below the bass stave) allows it a melodic
as well as a bass role.

Bass Straat A channel separating tle main-
land of Australia from Tasmania. It has valu-
able oil and natural gas deposits. Lengtlu 290
km (180 mi). Maximum widrh: 240 km (150 mi).

Bastille A foitress in Paris, It was built in
about 1370 to protect the wall around Paris
against English attack and b€came a state
prison under Cardinal de *Richelieu The
stoming of the Bastille on 14 July UE9, is re-
garded as the beginning of the *French RevG
lution.
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bat A flying ftrmmal belonging to the order
Chiroptero (981 species), distributed in most
temperate and tropical regions. There are two
suborders: the *fruit b8ts (Megochiroptqai 7fi
species) and the insect€ating bats (Microchi-
ropterai 837 species). The wings are extensions
of skin tlnt are supported between the fore-
limb, withits very long fingers, the hind limbs,
and the tail. Insectivorous bats use *echoloca-

tion for navigation and catching prey whereas
fruit bats have eyes adapted for night vision.

bateleur An African snake *eagle, Tera-
thapius ecaudatus, having very long wings and
a short tail. It flies vast distances, preying on
reptiles, mammals, and carriorL which it seizes
with its short rough powerful toes.

Bateson, William (1861-1926) British biolc
gist, whose experiments on inheritance helped
found the science of genetics. His results
(1905-08) corroborated the findings of Gregor
*Mendel published in 1865 although he refused
to accept the chromosome theory proposed by
T. H. Morgan.

Bath 5123N zzzw A city in Sw Englm4 in
Bath and NE Somerset unitary authority, Som-
erset, on the River AvoL It was an early Roman
centre known as Aquae Sulis because of its hot
natural springs. The Rornan batls have sur-
vived and are considered the b€st Roman re
mains in the llK. Bath became fashionable as a
spa town in the 18th century when many of the
finest buildings were built, including the Royal
Crescent and the Assembly Rooms. The Bath
Spa Project, which includes a new high-tech spa

as well as restored 18thrmtury fa.ilities, is
due to open in 2004 Bath Abbey, mainfy 15th-
century lies in the centre. Population (1991):

85202.

Bath. Order of the A British order of
knighthood formed by George I in U25 as a
successor to the Knights of the Batll tradition-
ally founded by Henry IV in 1399. It comprises
the sovereign" knights and dames grand cross
(GCB), knights and dames commanders (KCB),

and companions (CB). Its name is derived from
tie bathing ceremony t}lat formed the princi-
pal rite of admission to the original order.

Bath and Notth East Somerset A uni
tary authodty in SW Englan4 in Somerset; it
was formerly |]974-96l part of the county of
Avon. Area: 351 sq km (136 sq mi). Population
(2001):159045.

Bathsheba tn ttre old Testament, the wife of
UrialL the Hittite. She had an adulterous rela-
tionship with King David, who having sent

Uriah to his death in battle, mrried her. After
repenting, in the face of God's displeasure at
his duplicity, David fathered a son who became
KingSolomon

Baton Rouge 3030N 9110w A city in the
USA the capital of Louisiana situated on the
Mississippi River. It is a major deepwater port
with oil and sugar refineries. Population (1996
est): 215 882.

battered baby syndrome Injuries in-
flicted on babies or young chi.ldren by their
parents. Battering commonly takes the form
of facial bruises, cigarette bums. head injuries
(often with brain damage), and fractured
bones. The parents are often emotiondly dis-
turbed or have themselves suffered from phys-
ical abuse in infancy. A care order is often
necess:rry to safeguard a child from further
abuse.

Battle 5055N 029E A town in S England, in
East Sussex. It was the scene of the Battle of
Hastings (1056)in which Harold II was defeated
by William the Conqueror, who built Battle
Abbey to commemorate his victory. Population
(1991\t s234

Baudelaire, Charles (1821-6/) French poet.
He inherited his father's fortune in 1842 and
lived extravagantly until what was left of the
capital was placed in trust by his family (18,14).

In 1852 he discovered Edgar Allan *Pc, puts
lishing severd translations of his works
(1856-65). His only volume of poetry, Les Fleurs
du mal (1857, revised 1861), contained several
erotic po€ms, which led to his being convicted
for obscenity.

Baudouin I (193H3) King of the Belgians
(1951-93), succeeding his father Leopold III. He
was interned by the Nazis in World War II. He
married Fabiola de Mora y Arag6n in 1960. In
1990 he abdicated for two days to avoid signing
an act legalizing abortion.

Bauhaus e C,erman schml of design founded
in 1919 at Weimar and closed by the Nazis in
1933. From 1925 to 1932 it was housed at Dessau
in a building designed by "Gropius (its director
until 1928), itself a work of great influence. The
Bauhaus sought to produce a practical synthe
sis of all the arts and to develop a style appro,
priate for the industrial 20th century. &e also
KANDINSKY, WASSILY; KLEE, PAUL

bauxite The chief ore of aluminium. It is a

residual deposit formed by the weathering of
aluminium-rich rocks (mainly syenites) under
tropical conditions and consists mainly of hy-
drated aluminium oxide.

(il
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Bavaria (C,erman name: Bayern) The largest
Land of G€rmany, bordering on Austria and the
Czech Republic. Mainly agricultural, it pro
duces rye, wheat, and barley. Histrlt a duchy
and later a kingdom ruled by the Wittelsbachs
from 1180 to 1918, it then became a republic.
Area'.7oA7 sq km (29232 sq mi). Population
(2000 est): 12 155 000. Capital: Municll

Bax, sir Arnold Edward Trevor (1883-

1953) British composer. His tone poems, such
as Tintogel (1917) and T'he Garden of Fand (79761,

and his seven s)'rnphonies remain his most pop-
ular works. He was Master of the King's Music
from l9ll until his deattl

bay A Mediterrmean evergreen ttee, Lourus
nobilis.lt can reach a height of 20 m, has aro-
matic dark-green lance-shaped leaves used to
season food. Famrly. Lauraceae (see LAUREL).

Bayeux 4916N 042W A town in I{w France,
in the Calvados department on the River Aure.
There is a fine lilth{entury cathedral. Indus-
tries include dairy foods and plastics. The
Bayeux Talrcstry is an 11th-century embroi-
dered linen strip, 69 m (231 ft) long, which de-
picts the Norman conquest of Englmd (1066).

The tapestry was reputedly cornmissioned for
Bayeux cathedral by its bishop, Odo, tle half-
brother of Willim the Conqueror, whose wife
Matilda is traditionally credited with its mak-
ing. Some experts bave concluded however,
that it was made in Englmd. It is now exhib-
ited in a former seminary close to the cathe-
dral. Population (latest est): 14704.

Bay of Pigs (Spanish name: Bahia de los
Cochinos) A bay on the SW cmst of Cuba where
on 17 April 1961, about 1200 Cuban exiles at-
tempted to invade the country. Hoping to over-
throw Fidel Castro, and supported by the US

"Central Intelligmce Agenry, the invasion was
unsuccessful largely because it lacked suffi-
cient US military backing.

Bayreuth 49 27N 11 35E A tom in S Germaay,
in Bavaria. It was the home of Richard *Wag-

ner, who designed its Festival Theatre
(7872-761, where his operas are performed an-
nually. Population (7971: 727 N.

bazooka Originally a 2.36 inch (60 mm) anti-
tank rocket launcher fired from the shoulder
and used by the US army in World War II, but
later my similar weapons. The name came
from a tubular wind instrument.

BBC See BRrrrsH BRoADCASTING coRpoRA-
TION,

BCG (bacille Calmette Gu6rin) A vaccine con-

sisting of a weakened form of the tuberculosis
bacterium, which is injected to give partial
protection against tuberculosis. A successful
vaccination produces a lump at the injection
site.

beagle A long-established breed of dog origi-
mting in the UK. It has a deep chest, strong
shoulders, and drooping ears. Beagles have long
been used as hunting hounds; more rtrently,
they have become popular household pets.
Height:33-40 cm.

bean The seed or fruit of certain herbs,
shrubs, or trees of the family hguminosae. See

BROAD BEAN; FRENCH BEAN: LIMA BEAN;
MUNG BEAN; RUNNER BEAN; SOYA BEAN.

bear A large heary mammal belonging to a
family (Ursidae; 8 species) found in Europe,
Asia" and America. Bears have a shaggy coat and
a short tail and walk flat on the soles of their
broad feet. They can stand erect and most of
them are vegetarian. Newborn bears are very
small (about the size of rats), blind, and tooth-
less. Order: Carnivora. See BLA0K BEAR; BRowN
BEARI POL/IR BEA& SPECTACLED BEA& SUN
BEAR.

bearbaiting a *blood sport formerly popu-
lar in Britain md Europe. A bear, sometimes
blinded, was chained to a stake in a bear pit or
bear garden and dogs were let loose to attack it.
Bullbairing used bulls in a similar $'ay. Both
bearbaiting and bullbaiting were made illegal
in the UK in 1835.

bearded vulture see T,AMMERGETER.

Beardsley, Aubrey Vincent 17872-981
British illustrator of the periodiels TheYellw
Book andThe Savoy and of several books, includ-
ing Wilde's Solome and Pope's Rop€ of the Lock,

he achieved notoriety with his grotesque and
erotic imagery. His curved lines, characteristic
of *Art Nouveau, contrast with dense areas of
black irk.
Beas, River A river in NW India" flowing
mainly W f rom the Himalayas to the River Sut-
lej. It forms part of the Punjab irrigation
scheme. Length:470 km (290 mi).

beating the bounds A traditional cere-
mony that takes place in several English toms
and villages on Ascension Day. Prfunarily a reli-
gious event, it evolved during the reign of Eliz-
abeth I, and is derived from the earlier
ceremonies of Rogationtide. A priest leads
those present round the lnrish bomdaries of-
fering prayers for the harvest while young
boys beat the boundary stones with sticks. An
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eqiriyalent Scottish ceremony is called riding tosceneryandcostumedesigns,notablyforMy
the marches. Fair Lady.

Beatitudes In the New Testament, the eight
blessings with which Jesus opened the Sermon
on the Mount (Matthew 5.3-12). They describe
such Christian virtues as meekness, merry, and
purity of heart (e.g. "Blessed are the meek: for
they shall inherit the earth"). The word derives
from the Iatin of the "Vulgate, beati sunt
(blessed are).

Beatles A British rock group, which achieved
worldwide popularity during the 1960s. The
Beatles appeared at the Cavern Club in Liver-
pool in 1!52 md subsequently recorded'Love
Me Do'and'She Loves You" which became
a British number one in 1963. By this time
the group consisted of G€orge Harrison
(1913-2001), John "Lennon, Paul *McCartney,

and Ringo Starr (19l(F ); they toured the USA
successfully, made two fi.lms, and were
awarded MBEs in 1965. Their later albums in-
cltde krgeant Pepper's lnnely Hearts dub Band
(qr7). In 1970 they disbanded to pursue sepa-

rate careers.

Beat movement US literary and social
movement of the 1950s that sought personal
liberation through art, drugs, sex, and any
other'consciousness-expanding" means. The
movement centred on the artistic communi-
ties of Greenwich Village in New York md of
San Franciro aad Los Angeles. Among its
prominent writers were Allen Ginsberg
(1926-97) md Jack Kerouac (1922-69).

Beaton, Sir Cecil (Walter Hardy)
(1904-80) British photographer. From the 1920s
onwards he became famous for his society por-
traits, many taken for Vanily Fair and Vogue
magazines. After World War II he turned also

Beatrix (1938- ) Queen of the NetherlanG
since the aMication (1980) of her mother
Queen Juliana. Her marriage (1966) to the Ger-
mn Claus von Amsberg (1925-2002) caused
some controversy.

beats Variations in the intensity of sound
when two tones of nearly equal frequency are
heard. The effect is similar to that of *inter-
ference. At certain times, tlle arnplitudes of
the waves reinforce each other and, at inter-
mediate times, they tend to cancel each other
out. The fr€quency of the b€ats is eqrrl to the
difference in the frequencies of the two notes.

Beatty, David, lst Earl (1871-1936) British
admiral. In World War I, Beatty tmk part in
the destruction of three German cruisers in
Heligoland Bight (1914) and the sinking of the
Bliicher near Dogger Bank (1915). He also fought
in the Battle of Jutland (1916). As commander of
the Grand Fleet, he received the Gemm naval
surrender in 198.

Beaufort scale A scale of wind
vised in 1805 by Adniral Sir Francis

11774-78571.

speed de-
Beaufort

Eeaumarchait Piere-Augustin C-aron
de (f32-99) French dramatist. Son of a watch-
maker, he became rich and famous with Ih€
Barber of Seville 17775) and The Morriage of Fi-
garo (7778\ which inspired operas by *Rossini

and *Mozart. Constantly involved in lawsuits,
he wrote MOmoies (173-75) in selfdefence.

B€aune 4702N 450E A town in E central
France, in the C6ted'Or department. The cen-
tre for the wine trade of Burgundy, it has a
wine museum. Population (latest est\:27727.

GI

Beaufoft number desuiption of wind wind sped
knots metres per second

0
1

2
3
4
5
6
7
8
9

10
'tl
12

calm
light air
light breeze
gentle breze
moderate breeze
fresh breeze
strong breeze
near gale
gale
strong gale
storm
violent storm
hurricane

<1
1-3
4-6

0.0- 0.2
0.3- 1.5
1.6- 3.3
3.4- 5.4
5.5- 7.9
8.0-10.7

'10.8-1 3.8
13.9-17 .1

17.2-20.7
20.4-24.4
24.5-28.4
28.5-32.6

>32.7

7-10
1 1-16
17-21
22-27
28_33
3440
4',t41
48-55
5ffi3

>64

Beautort scale
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Beauvais 4926N 205E A market town in N
France, in the Oise department. Its flne cathe-
dral (begun 12271was damaged during World
War II and the factory in which the famous Go-
belin tapestries had been rude since 16& was
completely destroyed and subsequently moved
to Paris. Population (1999): 57 355.

Beauvoir, Simone de (rg08-s5) French
novelist md essayist. The constant companion
of Jean-Paul 

*Sartre, whom she met at the Sor-
bonne in 1929, her novels include The Blood of
Uhers (7948l,, The Mand,arins (1955). and AII Said

and Done (79751.The Second Sex l1:X3l argued for
the liberation of women from their traditional
roles.

Beaux-Arts A French classical-revival archi-
t(tural style that flourished at the Ecole des
Beaux Arts, Paris, in the late ll}th century. The
Paris Opera (1861) and Monte Carlo Casino (1878)

were built by J L C Garnier (1825-98) in this
sryle.

beaver A large aquatic *rodent, Castor per,
of Europe, Asia" and North America. Over 1 m
long and weighing up to 40 kg, beavers have a
dark sleek waterproof coat and a broad flat tail
used for balance and swimming. They build a
"lodge" of sticks and mud using their large in-
cisor teeth to cut wood. During the summer
they feed on vegetation. Famil)4 Castoridoe.

Beaverbrooh Max(well) Aitten, lst
Baron 0879-1964) British newspaper propri-
etor aDd politician, born in Caaada- In 1919 he
bought a mali:rity interest in the Daily Exwess,
in 1921 he founded the Sunday Express, and in
1929 bought the Evening Standard (London). He
served in Lloyd George's World War I cabinet
as minister of hformation (1918) and in
Ctrurchill's Worldwar II cabinet as minister of
aircraf t production (1940-41).

Bechet Sidney (1897-1959) uS Black jazz
clarinetist and soprano saxophone player. He
achieved wide recognition after a tour of Eu-
rope in 1919, subsequently worked with Duke
Ellington, and after World War II lived in Paris.

Becket St Thomas (c.1118-70) English
churchman. The son of a London merchant,
Becket became chancellor to Henry II in 11tl
and archbishop of Canterbury in 1162. After
quarrelling with Henry he refused to swear al-
legiance to the Constitutions of Clarendon and
was exiled to France (77U-70l,. Subsequent at-
tempts to resolve the dispute failed and on 29
December 1170 he was murdered in Canterbury
Cathedral by four courtiers who took literally

Henry's alleged remark "Will no-one rid me of
this turbulent priestz He was canoniz€d,Jll773.

Beckett Samuel (1906-89) Irish novelist,
dramatist, and poet. After studying at Trinity
College, Dublin he settled in Paris in 1937. He
wrote in both French and English. His plays,
which include Woiting f ffi Cdot \1*), and his
prose works, such as the trilogy Molloy (1951),

Malone Dies (1951) and The Unnamable \79531,
treat human existence with a nihilism tem-
pered by desperate humour. His later works,
such as Breath (1972) and Not I (197J), are notably
brief and concentrated. He won the Nobel Prize
in 1!59.

Beckham, David (t975- ) British Assaia-
tion fmtballer. A midfielder, he has played for
England since 1996 and was captain (20m--06).
He pined Real Madrid in 2003 and Los Angeles
Galary in 20O7. His wife, Victoria Bmkham, is a
former member of the Spice Girls pop group
('Posh Spice").

Becquerel, (Antoine) Henra (18s2-r90s)
French physicist, who was professor at the Con-
servatoire des Arts et M6tiers in Paris. He dis-
covered radioactivity (1896) by drance, on
finding that invisible rays from uranium salts
could affect a photographic plate even through
a light-proof wrapper. For his research on
these radiations, Becquerel shared the Nobel
Prize (1903) with his associates Pierre and Marie
rCurie. The SI unit of activity (radioactivity),
the b€querel (Bq), is named after hirl. It is
equal to the number of atoms of a radioactive
substance that disintegrate in one second

bedbug A flat wingless insect, about 5 urm
long, belonging to a fmily lcimicidoei 30
species) of blood-sucking parasites. In temper-
ate regions Cimex lectilariusis the species that
most commonly attacks marL hiding by day in
bedding, furniture, etc., and becoming active at
night. Order: H€miptera (bugs).

Bedchamber Crisis (1839) A coDstitutional
crisis that arose over queen Victoria's ladies of
the bedchamber. After the resignation of Lord
Melbourne, a Whig, Peel attempted to form a
Tory ministry and requested that Victoria
dismiss her Whig ladies. She refused arrd
Melbourne remained in office until his g6rern-
ment fell in 1841, when victoria consented to
the dismissal of three ladies.

Bede, St (c.673-735 
^D) 

English historiarl
known as the Venerable B€de. After 582 he
lived at the monastery of Jarrow ir Northum-
berland. His Ecclesiastical History of tLe English
People (c.7371, written in Latin and later trans-
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lated into English is an important source for
Anglcsaxon history Fth-8th centuries). He
was the author of many grammatical scien-
tific, and historical works. Feast day 7 May.

Bedford 5208N 0291/ir' A town in S England,
t}re administrative centre of Bedfordshire on
the River Ouse. John 

*Bunyan was born nearby
and spent 12 years in Bedford gaol. Business in-
cludes manufacturing, distribution, and call
cent res. Population 11997\: 7 3 977.

Bedfordshire A county in the South Mid-
lmds of England. It is chiefly low lying, rising
to the Chiltern Hills in the SW, and is drained
by the Great Ouse River. Agricultuml products
include wheat and vegetables. The chief indus-
tries are centred on Luton, Dunstable, and Bed-
ford Area: 1192 sq km (a60 sq mi). Population
(2001, excluding Luton): 381 5/L Administrative
centre: Bedford.

Bedlingilon terrier A breed of dog origi-
nating in Bedlington, N England, in the early
1fth century. lt has long legs and a narrow face
and is a sporting dog. The thick coat may be
blue or sandy. Height: about .10 crr.

Bedouin The nomadic *Arab tribes of the
Syrian and Arabian deserts. Their economy is
based on camels, sheep, and goats. Courageous
fighters, the Bedouin played an active role in
the early Arab conquests, but are under pres-
sure to take up a settled existence.

bee A four-winged insect (10-30 mm long) be-
longing to the worldwide superfamily Apoidea
(about 12000 species). Bees feed on pollen and
nectar and are important pollinators. The
ovipositor is used to sting attackers and in
some species is barbed, remaining in the
wound. Most solitary bees nest in soil, hollow
trees, or wall cavities. Some, however, tunnel
into wood (t}re erpenter bee) or construct
nests using earth (see MAsoN BEE) or leaves (see

LEAFcUITER BEE)- The fema.le lays one or
more eggs in a nest that is then sealed- The so
cial bees (families Apidae and Halictidae) live in
communities organized into castes-workers
(infertile females). drones (males, developed
from unfertilized eggs), and a queen (a ferti.le
female). Colonies are established in trees, walls,
or cliffs (see also ttorryrrr). Order: Hynen-
opteru.

beech a tree of the genus Fagus (10 species),

native to N temperate regions, occasionally
reching a height of .lO m Beeches have
smmth grey bark. The leaves are oval, the flow-
ers are unisexual and inconspicuous, and the
fruits are seeds enclosed in husks (beechnuts or

mast). The common beech of Europe and Asia is
Fagus sylvatica,the timber of which is used for
furniture and flooring. Famillr F4g4ce4e.

Beecham, Sir Thomas (1829-19G1) British
conductor. He used his inherited fortune for
the admcement of English music. He pro.
moted the work of Richard Strauss, Sibelius,
and-particularly-Delius. He founded the Lon-
don Philharmonic Orchestra (1932) and the
Royal Philharmonic Orchestra (1917).

bee-eater A brightly coloured bird belong-
ing to a family lMeropidae;z4 species) occur-
ring mainly in tropical Old World regions.
Bee+aters have pointed wings, long central tail
feathers, a slender curved bill, and, commonly,
a black eye stripe. They nest in burrows and
feed in flight, chiefly on bees and wasps. Order:
Cor acii f orme s (hombills, kingf shers, etc).

beer An alcoholic drin-k made from fer-
mented mdt flavoured with hops. Beer is
brewed by malting barley, or other grail by al-
lowing it to germinate; the resulting rnalt is
dried (kilned), ground, and heated witl water
(mashed). Starch in the grain is converted into
soluble carbohydrates by enzymes in the malt.
The resulting liquid wort is boiled with hops to
concentrate the wort and utilize the bitter
flavour of the hops. Yeast is added and the car-
bohydrates in the wort are converted into al-
chohol by fermentation. Be€r was drunk in
ancient Egypt and is now olryed worldwide.
Ale was originally a stronger drink than beer,
brewed without hops. The terms are now in-
terchangeable, although ale is sometimes re-
rerved for stronger brews fermented at higher
temp€ratures. Mild beer is made witl fewer
hops than bitter and a darker malt is used to
impart colour. Iager is traditionally a light
be€r matured over a long period at low tem-
perature. Stout is made from a blend of roasted
barley and rnalts.

Beerbohm, Sir max (1872-1956)British car-
icaturist and writer. His only rovel, Ztleika
Dobson (1911), is aa Oxford romance. From 1911

he lived in Rapallo, Italy, returning to England
only during World War II.

Beercheba 3115N 3447E A town in S Israel,
the largest in the Negev. In World War I it was
the scene of a British victory over the Turks.
Population (1999 est): 163 700.

beeswax A substance produced by bees to
build honeycombs. It is collectd by heating
the honeycomb in water so that the flmting
wax can be separated Beeswax (melting point

(il
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p
61-69'C) is used in highquality polishes, can-
dles, etc.

beet A herbaceous plant, Beta vulgaris, native
to Europe and the Mediterranean region. Sev-
era.l varieties are cultivated in temperate areas,
in particular the *sugar beet. The taproot of
the red or garden beet yields beetroot, while
the mmgel-wurzel (B. vulgaris vulgaris) is an
important fodder. Family: Orenopodiaceae.

Beethoven, Ludwig van (120-1827) Ger-
man composer, born in Bom. His father, a
court musician, attempted to exploit him as a
child prodigy. He settled inVienna in1792rtrct
studying there with Haydrl At the age of 30 he
began to go deaf. About 600 of Beethoven's
works survive, among them 9 symphonies,5
piano concertos, l violin concerto, 16 string
quarrets, 10 violin and piano sonatas, 32 piano
sonatas, 2 ballets, 2 masses, the opera Fidelio
(1805-14), and about 200 song settings. His last
works include the Misso Solemrlis (1818-23), the
ninth symphony 11817-23l,, and the innovative
late string quartets.

beetle An insect belonging to the largest
otder (Coleopterai about 278000 species) of the
animal kingdom. The forewings are specialized
as hard structures (called elytra), which cover
the functional hindwings when these are not
in use. The elytra and the thick cuticle provide
protection against predation and desiccation
and enable aquatic species to trap a store of air.
Many beetles are pests of crops, timber, etc.:
others are useful by preying on insect Irests. See

also wEEvIL.

Beeton, lsabella Mary (1836-6s) British
author of one of the most famous English
cmkery bmks, The Book of Household Manage-
ment (1861), first published in a women's maga-
zine founded by her husband. She died of
puerpural fever at the age of 29 after the birth
of her third child.

Begin, Menachem (1913-92) Israeli states-
man; prime minister l79n-$1. Born in Russia,
he commanded Jewish forces in Palestine from
1942. In 1948 he founded the Freedom (Herut)
Movement and in 1973 became joint chairman
of the Unity Party. ln 1979 he negotiated the
Camp David peace agreement with *Sadat, for
which they shared the Nobel Peace Prize.

Begonia A genus of generally succulent
herbacrcus plants (about 1000 species) native to
the tropics. They are grown as ornamental
plants for their colourful flowers. Fmily Be-

gonioceae.

Behan, Brendan (1923-64) Irish playwright.

His first play, The quare Fe,lrw (19il), and his au-
tobiography, Borstal Boy (1958), were based on
his imprisonment for IRA activities. His best-
known play was The Hostage (79571.

behaviourism A schml of psychology,
founded in the USA by J. B.Watson (1878-1958)

in the early 20th century, that aims to predict
observable behaviour. The approach was suc-
cessful in describing how animals learnt tasks
in the laboratory but cannot fully account for
such complex processes as emotiorl language
and relationships. Behaviour therapy is a
method of treating psychological problems by
assuming that they are the result of faulty
learning. lt was developed mainly by Hans
Eysenck (1916-97) from behaviourism. Condi-
tioning may be used to teach new behaviour,
such as better ways of relating to people, or to
eliminate undesirable behaviour, such as exces-
sive drinking (see AVERSIoN THERAPY). It in-
cludes treatment for *phobias, in which
repeated exposure to the feared object or situ-
ation reduces the subject's fear of it.

Beiderbecke, Bix (Lmn Bismarck B.;

1n3-31) US jazz cornetist and pianist. He
played with Louis Armstrong and in the band
of Paul Whiteman (1891-1967), becoming a jazz
legend because of his great originality and his
early death from alcoholism.

Beijing (Pcking or Pei-ching) 39ssN 116 2sE

The capital of the People's Republic of China
an autonomous city situated in the NE of the
country in Hobei province. The city has ex-
panded considerably since 1919 and there has
been rapid development of industries. Historl
the site has a long history of human habitatiorl
As Ta-tu, it first became the capital (of N China)
under the Yuan dynasty in 1272. The capital
was later moved to Nanjing, retuming to Bei-
jing (1a20) under the third Ming emperor. [n
1928 the Nationalist (Guomindang) govern-
ment rnoved the capital to Nanjing. Beijing be-
came the capital of the People's Republic of
China in 1919. In 1989 thousands of students
demonstrating for reform were massacred
in Tiarnnmen Square. Population (1999 est):
6633929.

Beirut 3352N 3530E The capital of the
Lebanon, on the E Mediterranean. After cen-
turies of Turkish domimtion, it m held by
the French from World War I until 19t1, when
it became the capital of the newly independent
LebanoL It was badly damaged in the civil war
(1975-761 and in 19ti2 when Israe[ forces be
sieged the city and forced the Palestine Libera-
tion Organization to leave. It was then the
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scene of fighting between religious factions
until the pri te militias withdrew in 1990.

Population (2003 est): 1U1m0.

Belarus lBelorussia Byelorussia or White
Russar) A republic in E Europe. The maFrity
of its inhabitants are Belarussians, a SIav peo,
ple. Economy. dairy and mat farming are
important. Owing to the lack of mineral re-
sources, industry declined after the collapse of
the Soviet Union: in 1991 B€larus entered an
economic union with Russia to try to solve this
problem Hisror]4 Belarus was part of Lithua-
nia. Poland, and then Russia before becoming
a constituent republic of the Soviet Union
in 1919. It became an independent republic in
199L Although a multiparty constitution was
adopted, the former communists have con-
tinued to dominate politics. In the late il)Ss
President Aleksandr Lukashenlo signed con-
troversial treaties with Russia establishing
joint economic and foreign policies and as-

sumed neardictatorial powers. He was re-
elected in 2001 and 2006 but foreign observers
condemned the elections as unfair. The
regime's suppression of opposition has pro-
voked much criticisrn Official languages: Be
larussian and Russian- Currenqfi rouble of 100

kopeks. Area: 207600 sq km (80134 sq mi). Pop
ulation (2007 est):9724723. Capital Minsk

Belau, Republic of lname until 1981 Palau
or Pelew) A country in the W Pacific Ocean com-
pilsing a group of islands, eight of whidr are
inhabited konomy. fishing is the [rain surce
of income; tourism is being develo@-History.
formerly part of the Spanish Empire, the is-
lands were administered successively by Ger-
many, Japan, and the USA before becoming a
UN Trust Territory in 1917. Self-government
was achieved in 1981 (with the USA retaining
control of foreign and defence policy) and full
independence in 199L Official languages:
Palauan and English- Currenqr US dollar of 100
cents. Area: .188 sq km (188 sq mi). Population

lzw estl: 20 2u. Capital: Koror.

Bel6m 127s 4829w A port in N Brazil, the
capital of ParC state on the Rio do Par6. It ex-
ports products from the Amazon basin includ-
ing nuts, jute, and rubber. Population (2005

est): 1 396 800.

Belfast 1. 54,lON 5sow The capital of North-
ern lreland, a seaport situated where the River
Iagan enters Belfast Lough in Belfast district,
Co Antrim and C, DowL The principal build-
ings indude the City HaI (1906)and Parliament
Buildings (1932) at Stormont. Historl Belfast
grew with the expansion of the linen-making

and shipbuilding industries in the 19th cen-
tury it became a city in 1888. Its recent history
has been marked by conflict between Protes-
tant and Roman Catholic communities. The
British army has maintained a presence since
1959 (much reduced since the terrorist cease-

fres of the mid-1990s). The Northern Ireland
assembly has sat in the city since 1998. Popula-
tion (2005): 26898. 2. A district of W Northern
Irelmd in Co Antrim and Co Down Area: 115 sq
km (44 sq mi). Population (2004 est):268978.

Belgae The Germanic tribes occupying NE
*Gaul in Roman times. Julius Caesar, who
named them, defeated them in 57 Bc but they
continued their opposition to the Romans
from SE Britain.

Belgium, Kingdom of (French name: B€l-
gique; Flemish name: Belgi€)A country in tIW
Europe, on the North Sea- It is low lying except
for the Ardennes in the SE. The population is
divided between the French and the Flemish"
with otler small minorities. Economy, higliy
industrialized, with engineering, food process-
ing, brewing, textiles, aod chemicals. The ser-
vice sector is of growing importance.
Agriculture is intensive but produces only for
the home market. In 1921 a customs union was
formed with Luxembourg and in 1918 both
Find with the Netlerlands to form the
*Benelux Economic Union Belgium is a mem-
ber of the EU and ahnost twGthirds of its trade
is with other members. Historl the area was
part of tle Romm Empire mtil about the end
of the znd century AD, when it was invaded by
Germanic tribes.In medieval times the cities of
Ghent, Bruges, and Ypres rose to virtual inde
pendence and prosperiry through the wool in-
dustry. Its strategic position gave Belgium
considerable importance in the balance of
power in Europe and after being occupied by
France during the Napoleonic Wars, it was
joined to the Netherlands in 1815. Following an
uprising, it became independent in 1830, and
tlre Nationd C.ongress elected Prince Leopold
of Saxe{oburg as King of the Belgians in 1831.

It was attacked arld occupied by Germaay in
both World Wars. When the Germans invaded
in 1940, King *Leopold III surendered imrnedi-
ately but the government struggled on in exile
in London In 1950 the king abdicated in favour
of his son, *Baudouin, who was succeeded in
1993 by his brother, Albert II. Since World War
II there has been tension between the French-
speaking Walloons in the S and the Flemish-
speaking community in the N. In 197 Belgium
was divided into the semiautonomou regions
of Flanders, Wallonia and Brussels, the regions

r
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acquiring greater autonomy under a new fed-
eral constitutiofl in 1993. Dr Wilifried Martens
(1936- ) was prime minister from 1979 to 1992.

Belgium adopted the European single currency
in19B9 2OO2. Offlcial languages: French, Flem-
ish, Dutch, and G€rman. Currency: euro of 100

cents. Area: 30 513 sq km (11 781 sq mi). Popula-
tion (2007 est): 10 392 225. Capital: Brussels.

Belgrade (Serbo-Croat name: Beograd) .14 50N
2030E The capital of Serbia, situated at the
confluence of the fuvers Danube and Sava. It
became the Serbian capital in the early 15th
century. It later suffered Turkish and Austrian
occupations but again became capital of Serbia
in the late 19th century and of Yugoslavia after
World War I. It was occupied by the Germans
in World War II and has expaaded considerably
since. Population l2002l: 7120 O92.

Belize (name until 193: British Honduras) A
country in Central America between Mexico
and Guatemala. It is generally low lying, rising
to the Maya Mountains in the SW. The popula-
tion is of African, Spanish-American, and
Maym Indian descent, with other small mi-
norities. Economy mainly agricultural; with
sugar, citrus, cocoa, and timber exports. Agri-
culture was devastated by hurricanes in 1998

and 2001. Tourism grew rapidly in the early
2000s. Histor)4 once a Maym settlement, Belize
was discovered by Columbus in 15102 but the
first European mculntion was a settlement of
British woodcutters, which held out against
the Spmish throughout the 17th century; in
1862 it became a British colony under Jamaica,
becoming an independent colony in 1884; it at-
tained self-government in 19G1. Claims, based
on early Spanish treaties, were made to it by
Guatemala but it was granted full indepen-
dence urithin the Commonwealth in 1981. Elec-
tions in 1998 and 2003 were won by the People's
United Democratic Party led by Said Musa.
Official language: Englistt- CurrencSr Belize dol-
lar of 10O cents. Area: 22 !)63 sq km (886./ sq mi).
Population (2007): 294 385. Capitat Belmopan.

Belize City 1729N 8810W The chief port of
Belize, on the Caribbean cmst. It was formerly
capital of Belize but following a severe hurri-
cane (1961), Belmopan, wNch became capital in
1970, was constructed inland. Population (2000):

490,10.

Bell, Alexander Graham (1847-1922) scot-
tish-born US scientist and inventor. He \r,ent to
Canada in 1870 and to the USA in 1873, becom-
ing professor of vocal physiology at Bostdn
University. Bell's work in telegraphy md tele-

phony led to the invention of the telephone,
which he patented in 1876.

belladonna See DEADLy NTcHTsHADE.

Bellerophon In Greek mythology, the
grandson of Sisyphus and son of Glaucus, King
of Corinth. Sent by Iobates, King of Lycia, to
kill the *Chimera he m able to carry out his
task by flying above the dragon on Pegasus, a
winged horse.

Bellini, Jacopo (c.1,100-c.1470) Venetim
painter, who was a pupil of *Gentile da Fabri-
ano. Although few of his paintings survive, his
two sketchbooks (British Museum and Louvre)
reveal a remarkable understanding of perspec-
tive. They influenced his son-in-Law Andrea
"Mantegna and his two sons, who trained under
him The elder, Gentile Bellini (c.142r1507), is
best known for his portraits and procession
scenes. The younger, Giovanni Bellini (c.1430-
1515), was an important influence on Vene-
tian art, especially through his pupils *Titian
and "Giorgione. His paintings included several
altarpieces.

Bellini, Vincenzo (1801-35) Italian composer.
Of his 11 operas, lo somntmbula and Normo
(both 1831) and i Plrritani (1835) remain popular.

Belloc. (Joseph-Pierre) Hilaire (1870-
1953) British pmt and essyist. Born in France,
he served (1906-10) as a Liberal MP. His works
include light verse, essays, biographies, and
satirical novels, often illustrated by his friend
G. K. "ChestertoL A Romm Catholic apologist,
he opposed the socialism of G.B.*Shaw and
H.G. *Wells.

Bellow, Saul (1915-2005) Canadian-born US

novelist, the son of Russim Jewish immigrants.
His first I]ovel, Dangling Man (1914), was in-
fluenced by *existentialisrl later novels, such
as Herzog (79641, Humboldt's Gift 11975]|, The
Dean's December (7982), and Rovelstein (2000) are
ironic studies of harassed Jewish intellectualS.
He won the Nobel Pri7f-inL9T6.

Belmopan 1712N 8800\M The capital of Be
lize, on the River Belize about 80 km (50 mi) in-
land from Belize City, which it succeeded as

the capital in 1970 after the latter was dam-
aged by a hurricane in 19i1. Population (2004
est): 12 300.

Belo Horizonte 19s4s 43s4w A city ir sE
Brazil, in Minas Gerais state. Founded in 189, it
was Brazil's first planned city. Distinctive ar-
chitecture includes Oscar Niemayer's Chapel of
Sao Francisco. The chief industries include cot-
ton textiles, meat processing, and iron arld
steel. Population (2001): 2 305 800.
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Belorussia see spLanus.

beluga 1. A giant *sturgeon, Huso hlrso, up to
8.4 m long, that occurs in the Caspian md Black
Seas and the River Volga of E Europe. It is a
highly prolific egg producer and the source of
the best caviar. 2. See WHITE WHALE.

bends See DECoMpREssroN srcKNESs.

Benedict XVI (Joseph Alois Ratzinger;
L927- lPope(2005- ). AGerman, he was m
academic theologian before being appointed
Archbishop of Munich and a cardinal (192l). As
Prefect of the Congregation of the Doctrine of
the Faith under his predecessor, John Paul II, he
gained a reputation as a staunch conservative.

Benedictines The monks and nuns belong-
ing to the Romm Catholic Order of St Benedict
(OSB), a union of independent abbeys, which
follow the Rule of St Benedict of Nursia (c.
,180-c. 550). Benedict, the father of Westem
monasticism, drew up his Rule at Monte
Cassino, Italy, in 525; it requires residence in
one place, common ownership of property, and
a life of work, prayer, and study. The Bene-
dictines were Iargely responsible for preserv-
ing the learning of antiquity after the fall of
the Roman Empire. The liqueur B6nedictine is
made by the order at F6camp, France.

benefit of clergy The development in Eng-
land of the 12th{entury canon law that crimi-
nal derics should not be tried by both
ecclesiastical and secular courts. Henry II es-
rablished that all clerics had rhe right to be
tried solely in ecclesiastical courts, which could
not inflict capital punishment. This privilege
was much abused in the middle ages and al-
though limited during the Reformation was
not ablished until the early 19th century.

Benei Edvard (18s4-194s) Czechoslovak
statesman. In 1918 Benes helped Tomiis
"Masryk to found Czechoslovakia md became
foreign minister. He became presidenr in 1935
but spent World War II as head of a provisional
goverment in London, returning to Czecho-
slovakia in il)45. He resigned in 1918, when
Czechoslovakia became a communist state.

Bengal A region of the NE Indian subconti
nent on the limb of the Indian Ocean known as
the Bay of Bengd around the Ganges and
Brahmaputra deltas; it is divided between India
and Bangladesh. Hisror)4 the centre of Buddhist
(8th-12th centuries), Hindu (Uth-13th cen-
turies), and Islamic dynasties, Bengal became
the base for British expansion through India It
was partitioned between India and Pakistan at
independence (1917).

Bengali An IndoAryan language spoken by
80 million pmple in Bangladesh md West Ben-
gal (lndia). The literary form of the language
uses many *Samkrit words. There is a distinct
colloquial form.

Benghazi (or Banghazi; Italiar name: Ben-
gasi) 3207N 2005E The second largest city in
Libya, on the Gulf of Sidra- Severely damaged
during World War II, it has grown with the de-
velopment of local oilflelds: other industries
include light engineering. Population (2003
est): 2146 250.

Ben-Gurion, David (David cruen: 1886-
lJ73) Israeli statesman; Israel's first prime min-
ister (P18-53, 1955-53). In 19U he joined the
British Army's Jewish Legion to free Palestine
from Ottoman control (achieved in 1918) and to
establish a Jewish home in Palestine, as
promised in the *Balfour Declaration. In 1920
he founded the G€neral Federation of tabour
(the Histadrut) and in 1930 the Israeli Workers'
Party (Mapai). He led the Zionist effort to es-
tablish a Jewish state, flnally achieved in 19{8.
After resigning in 1963, he was leader of the op
position party, the Rafi, until 190.

Benin, Republic of (name until 197s: Da-
homey) A country in West Africa on the Gulf
of Guinea- Flat forests and swamps in the S rise
to plateaus in the centre and to mountains in
the N. The population is main-ly Fon and
Yoruba !n the N and Somba and Bariba in the S.

Economy. chiefly agricultural cotton has been
introduced in the N and coffee in the S, and
these provide the main exports. Offshore oil
has been found but production, which began in
the 198Os, has so far proved disappointing.
There is a huge external debt. Historl the pow-
erful Aja kingdom of Dahomey was a centre of
the slave trade in the 17th century but was con-
quered by the French in 1893 and became part
of French West Africa. Dahomey attained self-
government in 1958 and became an indepen-
dent republic within the French Community
in 1960. A series of military coups ensued, in
the last of which (1972) Brig Gen Mathieu
K6r6kou seized power. In 1974 he established a
Marxist-Leninist state. Unrest led to the adop-
tion of a pluralistic constitution (1990) but in
1996 K6r€kou was re-elected s president.
Thomas Yayi became president in 2006. Official
language: French. Currency: CFA franc of 100

centimes. Area: 112600 sq km (434511 sq mi).
Population (20Ul): 8 078 314 Capital: Porto Novo.

Benin City 619N s 418 A city in Nigeria. tt is
an important centre for tfie rubber industry

cl
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and also exports palm oil. Population (1996 est):

229M.
Bennett Alan British actor and writer. He
appeared in and comote the Cambridge Foot-
lights rerue Beyond the Fringe 179591. His plays
include Forty Years On (1968), fte Madness of
Ceorge III (79971, artd The History Boys (2004). His
Talking, Heads 1798f, 1998) were monologues for
T\l.Witing Home (1994) is a collection of diaries
and essays.

Bennett, (Enoch) Amold (1E37-1e31)

British novelist. He published his first novel, A
Man from the North, in 1898 and lived in Paris
from 1902 to 1912. His best-known novels are
about life in the Potteries area of Stafford-
shire, where he grew up. They incltde Anna oJ
the Five Towns l7%2\ The Old Wive( Tale (1908),

andclayhanger (Lg7ol.

Bennett, Richard Rodney (1936- )
British composer and pianist, known primarily
for Ns scores for such films as Far from the
Madding Cro|d 17967\, Mwder on thc Uieflt Ex-
press ll974l, and Four Weddings and a Funeral
(1991), and for his five major operas, including
The Mines of Sulphur (1!x.3l andYictory (1989).

Ben l[evis 55,18N 50ow The highest moun-
tain in the British lsles, in Highland, Scotland,
in the Grampians. Height: 1:}43 m (,1406 ftl
Bentham, Jeremy (7i4s-tg32l British phi-
losopher, pioneer of *utilitarianism. From a
wealthy middledass background, he studied
law, but preferred theory to practice and in
176 published A Fragtgnt ofi Goternnent. ln
1789 Principles of Muals afld Legislation prc-
sented utilitarianism. He retired to the coun-
try in 1814 and wrore copiously on gilitics and
ethic until his deattl.

Benue, Rlver A river in West Africa. tusing
in N Cameroon, it flows W across Nigeria to
join the River Niger at Lokoja Length: 1400 km
(870 mi).

Benxi (or Pcn-ka) 4121N 723458 A city in NE
China" in Liaoning province. It is a centre of
iron and steel production. Population (1999 est):
827203.

Bena Karl (Friedriclr) 1ra+l-uzey c,erman
engineer and car manufacturer. In 1885 he
built the first car to be driven by an internal-
combustion engine. The Benz Company
merged with Daimler in 1926 to form Daimler-
Bena the makers of Mercedes-Benz cars.

benzene (or benzol; QH") A colourless
higttly flammable liquid- It is the simplest arc
matic compottnd. its molecules consisting of a

ring of six carbon atoms each with a hydrogen
atom attached Benzene is obtained from "oil
and from *coal tar. It is widely us€d in the
chemical industry.

benzodiazepines A class of rranquillizing
drugs that act by depressing specific areas of
the brain. Benzodiazepines, such as diazepam
(Valium) and chlordiazepodde (Librium), are
used as *sedatives Nitrazelnm (Mogadon) is
used as a sleeping pill (a hypnotic). Both ni-
trazepam and.liazepan are habit forming. R+
cent years have seen mounting concem about
the dfects of long-term usage and abuse of
benzodiazepines, particularly of ternzaepam
(Normison), which is now a controlled drug.

Beowulf An AnglG,Saxon epic poem pre
served in a late lot}{entury manuscript Prob
ably composed in the 8th century by a
Christian poet sympathetic to pagan ideals, it
alludes to histodcal events of early 6thren-
tury Scandinavia In the first part the hero, Be-
owulf, kills the marauding monster, Grendel;
in the second part, Beowulf, now king of the
Swedish tribe of C,eats, slays a dragon but is
mortally wounded.

Bedreris A widely distdbuted genus of de-
ciduous or evergreen spiny shrubs (over 400
species). The small yellow or orange flowers
usually grow in clusters and the fruits are red
or blue berries Berberis is implicated in a rust
disease of wheat and is therefore outlawed in
some areas, Famillx Berberidoceae.

Berberc A Muslim people occupying lnrts of
N Afrie (Morocco, Algeri;a, Tunisia, and adja-
cent regions) and speaking a non-Semitic lan-
guage. Prior to the introduction of Arabic
speech in the 7th century AD, Berber laaguages
were spoken over the whole of the area and are
still spoken by an estirnated ten million people;
Morocco is still predominantly Berber in popu-
lation The Berbers played an important role in
the lslamic conquest of the Iberian peninsula
in the 8th century.

Berg, Alban 1r885-193s) Austrian composer.
A frimd and pupil of *Schoenberg, he adopted
*atonality and used *serialisrn His greatest
works are the ope r as W o z ze ck 17915-271 and Lulu
(1928-35), the intensely personal Lyr.ic Suite (for
string quartet: 1925-261, and a violin concerto
(1e3s).

bergamot A tree,Citrlsbergamia, closely re-
lated to the orange. An essence (oil of berg-
amot) extracted from the rind of its fruit is
used in perfumery. The name is alrc given to
two plants of the mint farrily (Labiotae): Men-
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tha citroto, which yields an extract similar to
oil of bergamot, and Monarda citriodora (lemon
bergamot) sometimes used in a tealike bever.
age.

Be]lten 6023N 520E The second largesr ciry
in Norway, a sea port situated in the SW.
Founded about 1070 AD, it became the chief
commercial city and the country's capital
(12th-13th centuries). It had connections with
Hanseatic merchants (14th-18th centuries). It
was rebuilt after damage by fire in 7702,1855,
and 1916 and by bombing during World War IL
It exports frsh products and base metals. Popu-
lation (1997 est): 224 130.

Bergenia A genus of herbaceous perennial
plmts (6 species), native to central and E Asia
but often cultivated for their attractive foliage
and early-blooming pink or white flowers.
F anily : S axi f r a gac e ae.

Bergiu+ Friedrich (1884-1919) German
chemist, who shared the 1931 Nobel Prize with
C Bosch for inventing a process for making
motor fuels from coal or petroleum residues
by treating them with hydrogen under high
pressure and temperature (1913). This process
was used extensively by C,ermany in World
War II.

Bergman, lngmar (1918- )Swedish film
and stage director. His films, many of which ex-
plore tense psychological relationships and is-
sues of religious belief, include The &venth Seal
(79f,61, WiU Strawberries (7%'7],, Persona 17966t,,
Cries andWhispers 11972\, and Fanny ond Alexan-
der (19t!21.

Bergman, lngrid (1915-82) Swedish acrress.
She went to Hollywood in 1939 and beGme an
international fllm star, appearing in such films
as Casablarco (1E421, Gaslight (1944), and Ancsta-
sia (1955).

Bergson, Henri (1E59_1941) French philoso-
pher and psychologist. To reconcile free will
and *determinism, Bergson distinguishes be-
rween consciousness, an indivisible flow of cu-
mulative states in which (free) will operates,
and the external physical world where causal-
ity reigns. His works include M4riere et mtmoire
(1895) and L'Evolution ff€atrice (7*171. He won the
Nobel Prize for Literature in 1927.

beriberi A disease caused by deficiency of
*vitamin B, (thiamine), common in areas where
the staple diet is polished rice (thiamine occurs
mainly in the rice husks). Dry beriberi affects
the peripheral nerves, causing muscular weak-
ness and pain Wet beriberi is probably the re
sult of combined protein malnutrition and

thiamine deficienq/: it causes accumulation of
fluid and swelling of the limbs,leading eventu-
ally to heart failure. Treatment consists of prG
viding a diet with adequate thiamine and
vitamin supplements.

Bering Sea A section of the N Pacific Ocean
between Russia, Alaska, and the Aleutian Is-
lands. Navigation is difficult, with storms and a
partial ice covering in winter. The NE conti-
nental shelf contains oil md gu, as yet unex-
ploited. The Beriag Strait is a narrow shallow
channel between Asia and North America" con-
necting the Bering Sea with the Arctic Ocearl
During the Ice Age it bridged t}le continents
when the sea level fell.

Berkeley, George (168s-17s3) Irish bishop
and idealist philosopher. In A New Th€ory oJ Vi-
sion (17091, Principles oJ Human Knowledge 177701,
nd. Three Dialogues between Hylas and Philonous
(1713I he argued that the material world exists
only in being perceived by the mind.

Berteley, Sir Lennox (1903-89) British
composer. He studied under Nadia Boulanger
and taught at the Royal Academy of Music
from 1916 to 1968. Berkeley's compositions in-
clude the Serenode Jot Strings (L9391, Four Poems
oJ St Tereso for contralto and strings (1917), and
the fourth symphony (1978).

berkelium (Bk) A synthetic transuranic el-
ement synthesized by Seaborg at the Univer-
sity of California at Berkeley in ll),D. The
longest-lived isotope, reBk, has a half-life of 314
days. At no 97; at wt (247).

Ber*share A historic counry of S England. In
1974 it lost a substmtial part of the I{W to Ox-
fordsNre, while gaining part of SIW Bucking-
hamshire. In 1998 Berkshire county council was
abolished, with administmtive powers being
devolved to six unitary authorities: Bracknell
Forest, Reading, Slough, West Berkshire, Wind-
sor and Maidenhead, and Wokingham. The
county consists mainly of lowlands rising to
the Berkshire Downs in the N. It is predomi-
nantly agricultural; industries include paints,
plastics, and pharmaceutical goods at Slough
and light engineering and horticulture at
Reading. Area: 1256 sq km (485 sq mi).

Berlin 5231N 1320E The Gpital ciry and a
Land of Germany, in the NE of the country on
the River Spre€. Historl founded in the 13th
century, it was an important member of the
Hanseatic League. Its independence was re-
duced by the Hohenzollern Electors of Bran-
denburg from the 15th century, but it became
their capital and grew in importance with

(il
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their increasing power, becorning the capital
of Prussia in the 18th century and of the C,er-

man Empire in 1871. Badly damaged in World
War II, it was occupied by the four major pow-
ers after the defeat of Germmy. In 1918 Berlin
became tv/o separate administrative units: So
viet-controlled East Berlin and West Berlin,
formed from the US, UK, and French zones. The
Soviet Union blockaded the city for aknost a
year in l9l8-,l9 (see BERLIN AIRLITT). From
l9lH0 East Berlin was the capital of East Ger-
[ran]4 west Berlin remained an encLave within
East Germany, administratively linked with
West C,€rmany. In 1961 the Berlin wall was
built by the East Germans to curb the flow of
refugees from E to W. Demolition of the wall
began in 1989 full reunification was achieved
in 1990, when Berlin became capital of the re-
mited C*rmany. The federal government was
moved here in 1999. It is a major industrial and
cultural centre. Population (2m2 est): 3 388 434.

Berlin, Congress of (1s78) A meeting of Eu-
ropean powers, which revised the Treaty of San

Stefano that had ended the 182-78 Russo-
Turkish War. The Congress limited Russim
naval expansion, permitted Austria-Hungary
to occupy Bosnia-Hercegovina, ald gained
Turkish recognition of the independence of
Serbia, Romania" and Montenegro.

Berlin, Sir lsaiah (1909-rz) British phitoso
pher and historian, who was also a diplomat in
Washington and Moscow. His works, which de-
fend liberal humanisrn" include The Inevitobility
oj Histoty (1$4l,Two Concepts of Liberty (19591,

and Four Essays on Liberty (79691.

Berlin airlift (rs,ts-4g) An operation by the
Allies to supply isolated West Berlin with the
necessities of life after the Soviet Union cut off
all rail, road, and water links with the city in an
attempt to force the Allies to abandon their
rights there. The airlift continued until the
blockade was lifted as a result of m embargo
on exports flom the E European states.

Berlioa (Louis) Hector (1803-69) French
Romantic composer and conductor. His first
successful work, the Synphmie Fafltastique
(1830-31), was influenced by his love for his fu-
ture wife, the Irish actress, Harriet Smithson
(1800-54). His dramatic symphony Horold in
Itoly 17834) and choral symphony Romeo and

Juliet (7E391 were popular successes, The oratc
ioThe Aililw:d of Christ (1850-54) was his last
mjor success, for his twopart opera The Tro-
jo"s (1856-59) was not performed cdnplete in
his lifetime. He was the author of a famous

treatise on ordrestration and a volume of
memoirs.

Berlusconi, Salvio (1935- ) Italim politi
cian and media tycmn: prime minister (1991,

2001-06). A controversial figure, he founded
the populist Folza Italia movement in 1993 and
led a centre-right coalition to victory in the
elections of 2001.

Bermejo Rio A river of S centrd South
America Rising in S Bolivia it flows SE into Ar-
gentina to Fin the River hraguay. Length:
1046 km (650 mi).

Bermuda A Urited Kingdom overse:rs terri-
tory comprising some 300 coral islands (of
which 20 are inhabited), in fie W Atlantic
Ocean The largest island is Bermuda.(or Great
Bermuda), while smaller ones include Somerset,
Irelmd, and St G€orge. Approximately three-
quarters of the population is Black. Ecozomy
tourism and agriculture are the main activi-
ties. Histtr)4 visited by the Spanish navigator
Juan de Bermudez in 1515, the islands were first
settled in 1609 by British colonists shipwrecked
there on the way to Virginia They became the
responsibility of the British Crown in 1684 and
self-governing in 1968. Demands for indepen-
dence led to serious unrest in the II70s, but
in 1995 the people voted against independence
in a referendm. In 2003 the labour Party
formed a government under Ewart Brown
Official language: EnglisL Currenqfi Bermuda
dollar of 100 cents. Area: 53 sq km (20 sq mif
Population (2007 est): 66 153. Capital: Hamilton

Bennuda Triangle The mo6t notorious of
several geographic regions, all lying roughly
between 30' and 40" of latitude, in whidr nu-
merous ships and aircmft harre vanished with-
out trace. The Triangle covers about 39m000
sq km (1500m0 sq mi) between Bermuda
Florida and Puerto Rico. No generally satisfac-
tory explanation of these disappearances has
been advance4 but the powerful currents may
explain the lack ofwreckage.

Bem (French name: Berne),1657N 955EWThe
capital of Switzerland, on the River Aare.
Founded as a military post in the 12th century,
it joined the Swiss Confederation in 1353 and
became the capital in 1848. It has considerable
industry and contains the headquarters of sev-
eral international organiations. Population
(2003 estl:722747.

Bernadette of Lourdes, Stsee r.ouxors.

Bemadotte, Jean Bafiiste lules
(c. U63-18214) French marshal who was King of
Sweden (1818-,t4) as Charles XIV John founding
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the present Swedish royal house. Rising from
the ranks he became a marshal under
Napoleon, with whose support he was adopted
as heir by the dying Charles XIII of Sweden.
Turning against Napoleon" Bernadotte con-
tributed to Ns defeat at Leipzig (1813). In 1814
he forced Denmark to cede Norway to the
Swedish monarchy.

Beme Convention An international
*copyright agreemmt of 1866. Its main provi-
sion guarantees copyright in all signatory
countries of arry work copyrighted in any one
of them. The USA is still not a signatory.

Bemhardt Sarah (Sarah Henrierte Rosine
Bernard; 784-19231 French actress. Plays in
which she gave worldwide performances in-
clude Phldre (18791, La Dame orx camilias, and
L Aiglon by Edmond Rostand. She was also man-
ager of several theatres in Paris.

Bernini, Gian Lorenzo (1598-1680) Italian
*baroque sculptor and architect, born in
Naples, the son of a sculptor. His flrct mai)r
sculptures were for Cardinal Scipione Borgh-
ese and included Apollo ond Daphfle (7622-Z4i
Borghese Gallery, Rome). Encouraged by Urban
VIII, he extended his talents into architecture,
major works being the baldachin over the
tomb of St Peter (1624-33) and the piazza and
colonmde (1656-e4 of St Peter's, Rome. Later
sculptures included fountains for Romm piz-
7AS.

Bernoulli's principle The principle of con-
servation of energy applied to fluid flow. If the
effects of friction are [eglected the total en-
ergy of the flow at any point in a pipe is equal
to the sum of the kinetic energy due to the
flow velocity, the gravitational potential en-
ergy due to height, and the energy of pressure
in the fluid itself. Bernoulli's theorem states
that the sum of these three components is con-
stant throughout a flow systerL Named after
the Swiss scientist Daniel Bernoulli (170C-82).

Bernstein, Leonard (1918-90) US conduc-
tor, composer, ard pianist. From 195ti to 1969 he
was musical director and conductor of the New
York Philharmonic Orchestra His composi
tions, including symphonies, choral works, and
songs, often ontain jzz and folk elements. His
musicals, such as 0n the Town (19u14) and West
Side Story (19S7), have been widely popular.

Bemrguete, Pedro 1c.t+so-c.1s04) Castil-
lim Renaissance painter. In the 1470s he
worked in ltaly at the court of Urbino, where
he painted Federigo da Montefeltro and his Son
(Urbino). On returning to Spain (1482) he

painted frescoes for Toledo cathedral and al-
tarpieces for the Dominican order in Avila- His
son Alotlso Berruguete (c.1.189-1551) wil a
mannerist painter arrd sculptor, who worked
in Italy (c.15(X-c1517) and became court
painter to Emperor Charles V (1518).

bercer*el13 1OU Norse: bear-shirts) In Scandi-
navian mythology, savage warriors whose
frenry in battle tmnsformed them from men
into wolves or bears gave them immunity
from harm by the sword or fire-hence the
phrase "to go berserk." They were devotees of
*Odin and, in early Scandirnvian history, war-
riors called berserkers were often employed as

bodyguards to nobles.

Bertfrelot Marcelin (1827-1907) French
chemist and politician. A pioneer of organic
chemistry he demolished the theory that or-
ganic compounds contained a'vital force.' In
chemical thermodynamics he distinguished be-
tween endo and exotlermic reactions. He be-
came a senator in 1881 and foreign secretary in
1895.

Berthollet Claude Louis, Comte
(77$-78221 French chemist and physician. He
introduced bleaching by chlorine; he also
showed that ammonia consists of hydrogen
and nitrogeL Berthollet, working with .La-

voisier, developed a new chemical nomencla-
ture. He travelled to Egypt as scientific adviser
to NapoleorL who made him a senator and a
count.

Beilolucci, Bemardo (r9lo- ) Itarian
film director. His earlier films were influenced
by Marxisrn notably Before the Revolution (79651

and the epic 1900 $Snl. He achieved commer-
cial success with the controversial lrstTango in
Paris (79721; other fikns include The Last Ef.-
Wror (79E81, Stealing Beauty (19961, and Beseiged
(1e99).

beryl n mineral consisting of beryllium alu-
minosilicate, found principally in graDites and
granite pegmatites. It occurs as crystals up to
one metre in length and is white. pale blue, or
green- Aquamarine and *emerald are gem uari-
eties

beryllium (Be) A light (relative dmsity 18s)
alkalinecarth metal that was discovered in
1828 by F. Wdhler and A Busry (1794-1882) inde-
peldently. It occurs in nature in such minerals
as "beryl and phenacite (Be,SiO.). It is transpar-
ent to X-rays and is used as windows on X-ray
tubes. Alloys with copper irre extensively used
and the oxide (BeO), having a high melting
point (2530"C), is used as a ceramic Its salts are

r
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B
poisonous. At no 4: at wt 9.0122; mp 1289"C; bp
2472"C

Berzeliu+ Jiins Jakob, Baron 07/r1E48)
Swddish chemist, who found the atomic com-
positions of many chemical compounds. He
also discovered the elements selenium (1817),

silicon (1824), and thorium (1828) and deter-
mined the atomic md molecular weights of
more than 2000 elements and compounds. He
introduced the current notation for chemical
formulae and the use of oxygen as a standard
for atomic weights.

Bes The Egyptian god of recreation, also ass
ciated with children and childbirth. Images of
the god, represented as a grotesque dwarf with
a tail, were kept in homes as protection agaitrt
evil.

Bessarabia A region in E Europe, largely in
Moldova and Ukraine, with a predominantly
Moldovan population. The main activity is agri-
cultural processing. Historl4 the region was col-
onized by the Greeks and later fell successively
to the Romans, Huns, Magyars, Mongols, and
Turks, passing to Russia in 1812. ln 1918 Bessara-

bia declared its independence, later voting for
union with Romania, which ceded it (1940) to
the Soviet Union: it remained under Soviet con-
trol until 1991. Area: about .14 300 sq km (17 100

sq mi).

Bessemer pnocess A steeknaking process
invented by the Bdtish engineer Sir Henry
Bessemer (1813-98) in 1855. A long cylindrical
vessel (Bessemer converter) is charged with
molten pig iron; air is blown through the iron
to oxidize the carbon, silicon, and manganese
impurities. Phosphorus is removed by reaction
with the converter's basic refractory lining.
Carbon, in the form of spiegel, is added to give
steel of the required carbon content. It has
been largely replaced by the basic-oxygen

Process.

Best Charles Herteft (1899-11178) US phys-
iologist, who, as an undergraduate research as-
sistmt to *Banting, helped to isolate the
hormone insulin.

beta blocker A drug, such as propranolol,
that prevents certain nerve endings (beta re
ceptors) of the sympathetic nervous system
from being stimulated, thus reducing heart ac-
tivity. Developed by Sir James 

*Black, they are
used to treat angina, arrhythmia, and h,?er-
tension.

beta decay.a radioactive process in which a
neutron within a nucleus dmays by the *weak

interaction into a proton, an electron (beta par-

ticle), and an antineutrino; alternatively, a pro-
ton may decay into a neutron, a positro+ md a
neutrino. Since the nuclear charge changes by
one in both cases, the nucleus is converted into
the nucleus of another element-

betatron A rype of particle *accelerator

used for producing very high energy el(trons.
The el(trons are accelerated round a circular
path in an evacuated torus-shaped chamber, by
means of a large pulsed magnetic field- Elec-
tron energies up to 300 MeV are possible.

bctel A mixture of the boiled dried seeds

(betd nuts) of the areca, or betel palm (Areca
catechul, arrd the leaves of the betel pepper

lPiper futlel, which produces copious salivation
when chewed with lime-common in India

Betelgeuse An immense conspicuous red
*supergiant, over 500 light years distant, the
second brightest star in *Orion. It is a variable
star with its magnitude ranging from 03 to 09
over a period of about 5.8 years.

Bethlehem 3142N 35uE A town on the
*West Bank of the River Jordan, near

Jerusalem. The Ctrurch of the Nativity was
built in 326 over the grotto that is the pre-
sumed birthplace of Jesus Christ. Population
(latest est): 91 010.

Betjeman, Sir John (1906-84) British poet.
He published his flrst book of poetry in 1933.

His verse autobiography, Summoned by Bells
(1!)60), shows the nostalgia and gentle social
satire characteristic of his other poem. He
took a keen interest in Victorian and Edwar-
dian architecture. He was poet laureate from
7972.

betony a widespread perennial herb, stachys
offuinalis (ot Betonica orfEinalisl, up to 30 cm
high. It has round-toothed leaves and a dense
head of reddish-purple tubuLar flowers. The
leaves may be used for tea and for herbal to-
bacco. Family labiatae.

Bevan, Aneurin (189-1%0) British labour
politician, a brilliant orator on the party's left.
As minister of health (195-51), he was t}le ar-
chitect of the *National Health Service. He was
also minister of labour in 1)51. His wife Jenny,
Baroness Lee (1904-88), a labour MP (]929-31,
1945-70), was minister for the arts (1!X7-701.

Beveridge, William Henry Bcveridge,
lst Baron (1879-1963) British economist,
writer, and academic. Beveridge beclme m au-
thority on unemployment. His best-known
work was tl:.e ReWt on Sritl Insurarce and Al-
lied Servtes (1912), the so<alled Beveridge Re
port, on which the welfare state was based-
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Bevin, Ernest (1881-1951) British poiitician
and trade-union leader. In 1937 Bevin became
chairman of the TUC and in 1940 he was
appointed minister of labour, serving in
Churchill's wu ebinet. He was foreign secre-
tary (]915-51) in the postwar Labour Govern-
ment, when he helped to form NATO.

bezique A card game, usually for two play-
ers, that became popular in France about 1860.
Two packs of 32 cards are used (standard packs
with the cards from two to six removed). Each
player is dealt eight cards; the next card indi
cates the trump suit and the rest form the
stockpile. The object is to score points by col-
Iecting melds (certain combinations of cards)
and to take tricks containing brisques (aces and
tens). Play continues until one player's score
reaches 1000 or 1500.

Bhagavadgita (Sanskrit: Song of the Lord)
Hindu poem probably composed about 300 Bc,
forming part of the epic Mahabharata. It
blends a number of Hindu philosophies. Ar-
juna" one of the flve Pandava brothers, is com-
pelled to battle with his kinsmen" the
Kauravas; he is persuaded by *Krishna acting
as his charioteer, of the virtue of selflessly per-
forming the duties of caste.

Bhaskhara ll 0114{.1185) Indian mathe
matician, who was the first to use the decimal
system in a written work, invented the + md -
conventiono and used letters to represent un-
known quantities as in modern algebra.

Bhavachakra (Sanskrit: wheel of becoming)
In Buddhism, m image of the cyclical nature of
earthly existence, in the form of a wheel held
by the demon of impermanence. At tlte centre,
turning the wheel, are greed, hatred, and delu-
sion, depicted as a cockerel, snake, and pig, bit-
ing each other's tails. Around the rim, the 12
stages in the cycle of life are iymbolically ex-
pressed-

Bhopal 2317N 77 28E A city in India, rhe cap!
tal of Madhya Pradesh. Notable buildings in-
clude the unfinished Taj-ul-Masjid, the largest
mosque in India. Bhopal's varied manufactures
include vehicle parts and cotton textiles. In
1984 over 2o0o people died after poisonous iso
cyanate gas escapd from the USffied Union
Carbide factory. Population (1991): 1 063 662.

Bhutan, Kingdom of lBhutanese name:
Druk-yul) A small country in the E Himalayas,
between India and Tibet. It is entirely moun-
tainous, rising over 7300 m (21900 ft) in the N.

Over half the population are of Tibetm origin,
known as Bhutias, with minorities of Nepalese

in the S and Indians in the E. Economy: mainly
agricultural; forests cover almost 60% of the
land; hydroelectricity is being developed. His-
tofy: in 1865 part of S Bhutan was annexed by
the British md a treaty was concluded in which
Britain agreed to pay an mul subsidy. In 1910
Britain agreed not to interfere in Bhutan's in-
ternal affairs and Sir Ugyen Wangchuk was
elected the first hereditary maharajh (now re-
ferred to as king). In 1969 the absolute monar-
chy was replaced by a "democratic monarchy"
and power is now befween the king, the Crun.
cil of Ministers, and the National Assembly. A
process of devolying key powers from the king
to the Assembly began in 1SB. The 1990s saw
ethnic tensions between Bhutias and Nepalese,
many of whom fled to Nepal. Official language:
Dzongkha Bhutanese. Currenry: ngultrum of
10O chetrums. Area: 46 600 sq km (18 000 sq mi).
Population (2003 est): 6E5000. Capital: Thim-
Phu.

Bhutto, Benazir (19s3- ) Pakistani politi
cian; prime minister (1988-90, 1993-96). She was
the first female leader of a Muslim country.
Twice dismissed from office for alleged cor-
ruption, she was convicted (in absentia) of cor-
ruption in 1999 and sentmced to f,ve years'
imprisonmenq in 2001 Pakistan's Supreme
Court ordered a retrial and in 2002 she was
given a three-year sentence for failing to ap-
pear before the court.

Her father, Zulfikar Ali Bhutto (1928-79),

formed the Pakistan People's Party in 1957;

after the secession of F"st Pakistan (Bang-
ladesh) he became president ll97l-731 nd
prime minister (lgn-nl. He was ousted by a
military coup, defeated in the subsequent elec-
tion, and executed for conspirary to murder a
opponent.

Biafra The secessionist eastern region of
Nigeria (1967-70). In an attempt to protect
their interests the *lbo people declared unilat-
eral independence under Lieut C.ol Odumegwu
Ojukwu (1933- ). The federal government
under Gen Yakuba Gowon (1934- ) refused to
recognize the new state and attacked it. The
Ibo were decimated.

Bialystok s3 09N 23 10E A ciry in NE Polmd-
It grew mainly under the Branicki family in
the 18th century. In World War lI the Germans
killed half the population and destroyed the
industry but cloth manufactur€ has been re
vived. Population (1999 est): 283 937.

biathlon l. An atlrletic event first included
in theWinter OlympicGames in 11)60;competi
tors ski 20 km (125 mi) with rifles md mu-

(il
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nition and at each of four points along the
course take five shots at 15O m (164 yd). 2. An
athletic event consisting of running.l0O0 m
(2.5 mi) and swimming 300 m (328 yd), intro-
duced in 1968 by the Modern Pentathlon AssG
ciation of Great Britain.

Bible (creek biblia, bmks)The collected books
of the *Old Testament, the *NelY Testament,
and the *Apocrypha The canon of the Hebrew
Old Testament was definitively established by
the rabbinical council of Jamnia (90-100 AD), al-
though most of the books had acquired au-
thority much earlier. The New Testament
canon was also established gradually but had
essentially its present form by the 3rd century
AD. To Christians it represented the complete
fulfiIment of the prophecies of the Old Testa-
ment. Both Jews and Christians have tradition-
ally regarded their scriptures as divinely
inspired, hence correct in every partiolar. Al-
most all Christians agred, until relatively re-
cently, on tle literal truth of the contents, a
belief slowly eroded by the development of sci-
ence from the 17th century. Despite attempts
to condemn scientific findings when these ap
peared to conflict with scdpture, as in the case
of Galileo, scientific method was smn applied
to the srudy of the Bible itself. As a result,
many traditional assumptions about the Bible's
content and authorship are no longer tenable.
Most modern biblical criticism accepts that the
scriptures must be interpreted within their
historical context. The oldest extant complete
manuscript of the Old Testament dates from
the 11th century AD, but there are much ear-
lier versions of such parts of the text as the
Pentateuch (see also orao sEA scRoLLs). The
earliest fragments of t}le New Testament date
from the 2nd century AD; thereafter tlere are
an extremely large number of manuscripts of
quite early date.Tronslations: the first transla-
tion of the Bible is the latin *Vulgate of St

Jerome. MaJbr English versions are: the version
prefaced by *Wycliffe (1382-88), the last manu-
script Bible wdtten b€fore the introduction of
printing: the Ne$, Testament (1525) by Tyndale;
the Bible of Miles Coverdalei the creat Bible
(1539), supervised by Coverdale under the pa-
tronage of Thomas Cromwell: the *Generra

Bible; the Bishops'Bible (1568): the *Douai Bible;
the *King 

James Version; the Rdiyd Vtrsim
(1881-95); the Rerised Stafldard V ersion (1%-171;
mdThe New English Bible (1967-701.

Bibliothlque lfationale The national li
brary of France in Paris, containing aroud
seven million volumes. It is based on the royal
libraries of Charles the Wise (1364-80) and his

successors. From 1537 it received a copy of
every book published in France.

bicycles Light vehicles, the two wheels of
which are moved by cranks attached to pedals
operatd by the rider. Bicycles developed in the
19th century from a twGwheeled hobby-horse
or dandy-horse. Around 1E4O a Scotsman, Kirk-
patrick Macmillan applied the dandy-horse
principle to models with pedals. The fust true
bicycles, with rotary cranks on their front
wheels, went into production in Paris in 1865.
To increase efficiency the front wheel was
gradually made larger, resulting in the 2Gyear
vogue of the ordinary (or pennyfarthing) bicy-
cle. This was superseded by the so-caIed safety
bicycle (1876), which had a chain and sprocket
drive to the rear wheel and was essentially the
same as the modern bicycle. Pneumatic rubber
tyres (1889), a freewheeling mechanism (1891),
md variable gears (1899) were later refine
ments. The current trend is for wide,tyred ma:
chines called mountain bikes or all-terrain
bikes (ATBS), with up to 24 gears. The first race
was held in France in 1868.

Biddle, John (151s-62) English founder of
Unitarianism (see UNITARIANs). While a
schoolmaster he wrote his Twelye Artumeflts
against the deity of the Holy Ghost, for which
he was imprisoned in 1ff5. Although his adher-
ents began to meet openly from 1652, he was
arrested and banished under Cromwell and
finally died in prison in London

Biedermeier style A sryle of furniture and
painting tlnt flourished in Austria, Germany,
and Scandinavia from about 1816 to about 1848.
It was satirically named after the fictional C,ot-
tlieb Biedermeier, created by the poet Ludwig
Eichrocht 08n+4 to characterize bourgeois
bad taste. Biedermeier furniture utilized
French *Empire style design for modern func-
tional purposes. Biedermeier paintings aimed
at extreme naturalism in outdmr scenes and
intimacy in interiors and portraits.

bigamy The criminal offmce of marrying a
person while being married to another. De.
fences include an honest belief in the death of
the original marriage partner, or that the first
marriage was invalid- Although a person would
not be guilty of bigamy in sudt cases, the sec-
ond marriage will still be invalid.

blg-bang theoty A cosmological theory (see

cOsMoLocY), first proposed in the 1920s, that
all the matter and mdiation in the universe
origfuEted in an immmse explosion about 10 to
20 thousand million years ago. As the universe
so created expanded, the initidly high temper-
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ature decreased, enabling hydrogen and he-
lium to form. This matter eventually inter-
acted to form galaxies. The theory also predicts
that the radiation formed shortly after the ex-
plosion should by now have cooled to about
three kelvin. This is indeed the temperature of
the isotropic microwave background radiation,
detected in 1965 and now considered strong ev-
idence for the big-bang theory.

Big Ben The 1+ton bell in the clock tower of
t}le *Palace of Westminster (London), named
after Sir Benjamin Hall (1802-67), commis-
sioner of works when the clock was installed
(1859). Both the clock and the tower itself are
also known by this name.

bighorn a mountain sheep, Ovis canadensis,of
North America. There is considerable variation
within the species, ranging from the small Nel-
son's bighorn to the largest Rocky Mountain
bighorns, which stand 100 cm at the shoulder.

Bihar e state in N India, bordering on Nepal.
The densely populated rural Ganges plain pro-
duces rice, sugar cane, pulses, and vegetables.
There is little industry and Bihar remains Indi-
a's poorest state. Hisrory: the centre of N Indian
civilization from 15fl) Bc, it was the scene of
the early development of Buddhism and Jain-
ism. More recently Bihar has seen conflict be.
tween Maoist insurgents and right-wing militias.
In 200O a large area of S Bihar became the new
state of *Jharkand. Area: 99 225 sq km (3E 301 sq

mi). Population (2m1 est): 82878000. Capital:
Patna.

Bikini Atoll 1135N 16sz0E An aroll in the
central Pacific Ocean in the *Marshall Islands.
It was the site of US atomic and hydrogen
bomb tests (some underwater) from 1916 to
1958.

Biko, Steven (194-nl Bhck South African
medical student, who cofounded the Black
Consciousness movement in 192. His arrest
and death in police custody caused interna-
tional concern md made him a hero of the
struggle against *apartheid.

Bilbao 4315N 255w A port in N Spain, the
largest city in the Basque Provinces on the
River Nervi6n. One of Spain's chief ports, its ex-
ports include iron ore, lead, and wine. Frank
Gehry's Guggenheim Art Museum was opened
here in 1997. Population (1998 est): 358 467.

bilberry A deciduous shrtb,Vaccinium myr-
tillus, 30-60 cm high also known as blaeberry,
huckleberry, and whortleberry. It is found on
acid moors and mountains in N Europe and N
Asia The angular stems bear small pointed

Ieaves that turn red in autumn. The globular
pink flowers develop into blue berries, which
may be eaten raw or cooked or used to make
presryes or wine. Family Erirareae (heath
family).

bile A greenish alkaline fluid secretd by the
Iiver and stored in the *gall bladder. Contrac-
tion of the gaU bladder, which is triggered by a

hormone released from the duodenum in the
presence of food, causes the bile to be expelled
through the common bile duct into the intes-
tine. Bile is composed of a mixture of bile salts
(which emulsifies fatty foods for digestion) and
bilirubin (a breakdom product of the blood
pigment haemoglobin).

bilharziasis See scHrsrosoMrAsrs.

billiards A game for two players using cues
and balls on a table. In English billiards the
table measures 12 x 6 ft (3.6 x 18 m) and has six
pockets (holes round the edges of the tablel
points are scored using two white cue balls and
one red ball, all 2 in (5.2 cm) in diameter. A can-
non" in which the cue ball strikes both the
other balls, scores two points: a winning haz-
ard, in which the cue ball pockets another ball,
scores two points (white)or three (red): a losing
hazard, in which the cue ball is pocketed after
striking another ball, scores two points (off
white)or three (off red). A turn (or breaklluts
until the player fails to rore. Cam billiards is
played on a smaller table with no pockets and
scoring is by cmnons (or aroms). Bar billiards
is played on a small table with a timing device
and holes in the surface, into which balls are
potted off each other until the time runs out.
See also sNooKER-

Billingsgate A fish market in London, situ-
ated from the 16th century on the N bank of
the River Thames by London Bridge. In 1982 it
was moved to its present location on the Isle of
Dogs.

Bill of Rights t. (1689)An act of parliament
incorporating the Declaration of Rights, the
conditions on which the English throne was of-
fered to William and Mary (see cronrous REv-
oLUTroN). lt curtailed the royal prerogative.
MPs were to be freely el(ted and guaranteed
freedom of speectL Roman Catholics were
barred from the throne. 2. (1791) The first ten
amendments to the US Constitution, descdH
by Jefferson as 'what the people are entitled to
against every government on earttl.'They in-
clude freedom of press, speech md religion
and the right to a fair and public trial.

binary star Two stars moving around each

(il
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D
other under mutual gravitational attractiorl
Possibly 50% of stars are members of binary or
other multiple systems. The components of a
visual binary can be distinguished by telescope
whereas a spectroscopic binary can only be
detected by sp€ctroscope measurements, the
components usually being very close. ln m
eclipcing binary the orbital plane is so orien-
tated that one component passes alternately in
front of and then behind the other, causing the
combined brightness to fluctuate. In a dose bi-
nary the two components are close enough to
exchange gaseous rnatter and can even share
gas.

binary system A number system that us€s

only two digits 0 and 1. Numbers are expressed
in powers of 2 instead of powers of 10, as in the
drcimal system. In bfuiary notation, 2 is written
as 10. 3 as 11 4 as 100,5 as 101 md so on. Com-
puters calculate in binary notation, the two
digits corresponding to two switching posi-
tions (e.9. on or off) in the logic circuits.

binding energy The energy released when
protons and neutrons bind together to form
an atomic nucleus. The mass of a nucleus is al-
ways less than the sum of the masses of the
constituent protons and neutrons. The missing
mass is converted into the binding energy ac-
cording to Einstein's law E = mc'z.

bindweed A widely distributed climbing
plant of the temperate and subtropical genera
Convolyulus and Calystegia. Bindweeds twine
their stems around other plants for support
and can be persistent weeds. The leaves are
large and arrow-shaped and the conspicuous
white, pink, or yellow flowers are funnel-
shaped. Family Convolvrlaceae.

bingo (former names: tombola; housy-housy)
A gambling game developed in the 1880s from
the children's game of lotto. Each player buys a
card containing lines of random numbers
(from 1 to 75 in the USA and usually from 1 to
90 in the UK). As numbers are called out, the
players cover corresponding squares on their
cards with counters: the first person to com-
plete a line or the card wins. It became popular
in the UK following a relaxation of the gaming
laws during the 1!)60s, many local cinemas
being converted into bingo halls.

Bin Laden, Osama (1!fi7- | Saudi-born
leader of the *alQaida terrorist movement.
The heir to a vast fortune from his father's
construction business, Bin Ieden dedicated
Nmself to militant Islamic activities in the late
1!7(h. His role in organizing guerrilla resis-
tance to the Soviet iNaders in Afghanistan

11919-891made him a hero to many Muslims.
However, his opposition to the stationing of US

trops on Saudi soil (in 19|n) then led him to or-
ganize a series of attacks on US military and
diplornatic targets from Sudan (from 1992). In
]995 Bin laden transferred these operations to
Afghanistan, where he forged links with the
*Taleban. In 2001 he achieved worldwide noto-
riety as the presumed instigator of the attacks
on New York and Washington on *September

11. Although the USA'S subsequent *war on
terrorism destroyed alQaida's Afghan bases,

Bin Laden survive4 his whereabouts are un-
known.

binocularc A portable optical instrument
used for maglifying distant objects. It consists
of two telescopes fixed side by side, one for
each eye inside which there are a number of
lenses for magnifying and fmsing the image
and usually prisms for altering the direction of
the light and thus increasing the effective
length of the telescope.

binomial nomenclature A system de
vised by *Linnaeus in the 18th century for the
scientific naming of plants and animals, each
species being identified by two latin names-
the name of the genus (written with an initial
capitd letter) followed by the name of the
species. The specific name may be followed by
the author's name, usually abbreviated- Thus
the wolf is Caais lupus L (for. Linnaeus|

binomial theorcm The theorem, discov-
ered by *Newton in 1676, that the quantity
(o + a)" where fl is an integer, can be expanded
in a series: (a + b)" = s" + n4"-11 + bt(n-71 a"-zlfl I Zl
+ In(n-7[n-2l,a*3vll3! + ... + b'where, for ex-
ample, 3l (called factorial three) is 3 x 2 x 1.

binturong R malxlfi:rf.l, Arctktisbinturoflg, of
SE Asia closely related to the *palm civets. It
has a dark-grey shaggy coat, tufted ear$ short
legs, and a bushy prehensile tail (60 on long).
Binturongs live in trees and feed mainly on
fruit and other vegetatio[

biochemistryl The scientiflc study of the
chemical composition and reactions of living
organisms, Central to biochemistry is *metab-

olism and the determination of the complex
sequence of reactions involved in the digestion
of food, the utilization of energy, the manufac-
ture of new tissues, etc. Biochemists are also
concerned with the role of *genes, *hormones,

and *enzymes in initiating and controlling
metabolic reactions.

biodegradablc subitances Materials
that can be broken down by such processes as
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decomposition by fungi and bacteria-and can
therefore be reused by living organisms. Sub-
stances that are nonbiodegradable such as
plastics, persist in the mvironment, causing
pollutiorL

biologica! control The control of pests by
the use of living organisms. The controlling
agent is usually a predator, parasite, or disease
of the pest. For example, the virus disease mJrx-
omatosis was introduced into Australia and
Bdtain to control the rabbit population Re
cent methods of controlling insect pests in-
clude the release of sterile males to mate
among the population Biological control
avoids the environmental pollution of chemi-
cal pesticides.

biological warlfare The use of disease
causing microorganisms as weapons. In World
war I, the c€rmans infected Allied cavalry
horses with bacteria causing *glanders. Al-
though biological warfare is now officially
banned by the major powers, research contin-
ues in developing new strains of such organ-
isms as the plague bacterium (Pasteurella pstisl
and the smallpox virus. The organisms are re-
quired to be highly yirulent and could be
delivered in the warhead of a missile. Alterna-
tively, they could be added to water or food
supplies. A more recent concern is so-called
bioterrorisnD, such as the anthrax attacks on
US and Pakistani targets in late 2001.

bioluminescence The production of light
by living organisms, including certain bacteria"
fungi, md uimals (e.g. fireflies and glow-
worms). In some the *luminescence is due to
symbiotic light-producing bacteria- The light is
emitted by the compound luciferin when it is
oxidized: the reaction is catalysed by an en-
zyme, luciferase.

biomass The total weight (mass) of all living
organisms (or of all members of a particular
species) found in a given area Biomass is ex-
pressed as mass per unit area-

biomass energy Energy obtained from the
methane (biogas) generated by sewage or farm,
indutrial, and household organic waste, from
specially cultivated organisms, or from crops,
such as trees and sugar cane. Known collec-
tively as hiofuds these alternative energy
sources already supply some 4% of US fuel re
quirements.

biophysics The scientific discipline con-
cerned witfi the explanation of biological phe-
nomena in terms of the laws of physics.
Biophysics emerged in the 19.los with tle work

of such scientists as Max *Perutz and John*Kendrew who applied the phenomenon of X-
ray diffraction to determine the structure of
biological molecules. More recent topics in-
clude the nature of the nervous impulse and
the operation of sens€ organs.

biopsy The removat of a sample of living tis-
sue from the body for rnicroscopic examina-
tion. Biopsies are used to assist in the diagnosis
of diseases, induding cancer, jaundice and
anaemia-

biotiN &E VIT^MIN B COMPLEL

bipolar disotder &e MANrc-DEpREssrvE
PSYCHOSIS.

birch A deciduous tree or shrub of the genus
Betul4 (,10 species), of the N hemisphere. Birches
glow up to 25 m and have smooth grey bark
that peels off in stips. The glossy leaves are
usualy triangular, with tothed edges. The
flowers are male and female catkins producing
tiny wingd nuts. Birch wood" espcially that of
the Eurasian silver birdr (B. pendula), is used for
turned articles. Family Betuloceoe.

bird A warm-blooded animal belonging to the
class Aves (about 8600 species), adapted for
flight by having fore limbs modified as wings
and a body covering of feathers. Other adapta-
tions indude a light skeleton with hollow
bones and a large breastbone providing attach-
ment for the powerful flight muxles. The jaws
are elongated into a horny bill (teeth are abaent
or reduced). Birds have good eyesight and col-
our vision and most are active by day. Many
communicate by song (see SoNGBIRD) and
some undergo seasonal migrations.

Birds are of great economic importance to
man. The eggs and flesh of many provide food
Game or pou1try). Wildfowl and game birds are
hunted for sport, and the feathers of some
birds provide ornamental plumes, etc. Other
species are pests, for example Uy damaging
crops. Modern birds include both flying and
flightless species (ratites); they are grouped
into 28 orders, the largest of which is the
Passeriformes(see eASSERINE BIRD). See also oR-
NITHOLOGY.

bird of paradise A bird. 30-65 cm long, be-
longing to a family (Parodieeidac.l0 species)
occurring in New Guinea and neighbouring is-
lands. The male is usually brightly coloured,
with long tail fathers ud omental
plumes, and performs an acrobatic disphy to
attract the dulkoloured female.

bird of prey A bird that hunts other animals
for food" also called raptor. Birds of prey ue di-

C
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vided into the nocturnal hunters, comprising
the owls (otdet Strigiforffies), md those that
hunt by day, comprising the eagles, falcons,
hawks, secretary bird, and the vultures (order
Falconiformes\.Live prey is normally taken but
the wltures specialire in feeding on carrion
Birds of prey are characterized by their strong
hooked bills for tearing flestu clawed talons,
and powerful flight with a high-speed dive
onto prey.

bireme see snrps.

Birkenhead sg 24N 3 02wA port in NW Eng-
lmd. in Wirral unitary authority, Merseyside,
linked with Liverpml by rmd and rail tunnels.
Population (1991): 93 087.

Birkenhead, F(rederick) E(dwin)
sm:th, lst Earl of (1872-1930) British con-
servative politician A barrister, Birkenhead en-
tered parliament in 1906. As attorney general
(1915-19) he was famous for his prosecution of
Sir Roger Casement (1864-1916) and while lord
chancellor (19t1F22) he introduced ma.lirr land-
law reforms. He was secretary for India
(1924-28]'.

Birmingham 1. s2 30N 1s0w A city in cen-
tral England, in Birmingham unitary author-
iry, west Midlands. Britain's second largest
city, it is a centre of engineering and metal-
working. A cultural centre, it possesses three
universities, an art gallery (1874-81), a sym-
phony orchestra, a ballet company, a repertory
theatre, and Symphony Hall (1991). Among post-
war developments are a modern shopping
complex centred on the Bull Ring (rebuilt
2002-03) and the $ational Exhibition Centre
(1576],. History an Anglo-Saxon settlement, its
development dates largely from the industrial
revolution although its metalworking tradi-
tion is much older. It was severely bombed dur-
ing World War II. Population (1994 est): 965928.
2. A unitary authodty in Central England in
West Midlands. Area: 283 sq km (109 sq mi). Pop-
ulation (2001): yz 091 3. 33 30N 86 55W A city in
the USA, in Alabama- Setrled in 1813, ir is the
state's largest city and the main industrial cen-
tre of the South. It has an important iron and
steel industry. Population (2000): 242 820.

Bir6, Laszlo (1900-85) Hungarian inventor,
who in 1938 patentd the ballpoint pen con-
taining quickdrying ink. Such Irens are now
commonly known as biros.

birthstone In *astrology, a gemstone associ-
ated with a birth montll The ancient belief
that certain gems had supernatural powers led
to them being worn for luck. The modern Iist

of birthstones is usually January-garnet; Feb-
ruary-methyst; March-bloodstone: April-
diamond: May-emerald: Jule-pearl; July-
rub}r August-sardonylq September-sapphire:
October-opal; November-topaz; December-
turquoise.

Birtwistle, Sir Harrison (1934- ) British
composer. His compositions include the operas
Punch ond Judy (7966-671, Gawain 11997), and the
Lost Suppr (2001), Endless Parade (fot trumpet
and orchestra; 1987), alrd the large-scale orches-
tral work Exody (1998). He was knighted ir 1988

and appointed CH in 2000.

Biscan Bay of (French name: Golfe de
Gascogne; Spanish name: Golfo de Vizcaya) An
inlet of the Atlantic Ocean, off the coast of W
Frmce and N Spatl It is comparatively deep
and subject to rough seu. Width: about 320 km
(1se mi).

Bishkek (or Pishpek name 1925-91: Frunze)
42 53N 74 46E The capital of Kirgizstan, on the
River Chu. Manufactures include machinery
and textiles. Population (1999 est): 619 000.

Bismarck Otto Eduard Leopold,
Prince von (1815-9s) Prussian statesman;
first chancellor of tlte G€rman Empire
(1871-90). A conservative, known as the Iron
Chancellor, Bismarck came to prominence
after the collapse of the Revolution of 1848.

After victory in the *FrancoPrussial War
(1870-71) William I of Prussia acceptd the im-
perial crown and Bismarck became chancellor
of the new German Empire. He came into
conflict (the Kulturkamp0 with the Roman
Catholic Church and, abroad, presided over the
C.ongress of *Berlin (1878) and formed the
*Triple Alliance with Austria and Italy. Losing
the support of William II, Bismarck resigned in
1890 over the abolition of antisocialist laws.

Bismarck Archipelago A group of vol-
canic islands in the SW Pacific Ocean, in Papua
New Guinea It includes New Britain, New lre-
land and the Admiralty lslands. Area: ,t9658 sq
km (19.U3 sq mi). Population (1995 est): 424000.

bismuth (Bi) A dense white brittle metal,
similar in properties to tin and lead. It is ob-
tained as a by-product of lead, copper, tfur sil-
ver, and gold refining and also occurs naturally
as the pure metal" the sulphide (Bi,S3), and the
oxide (Bi,OJ. It has unusual properties for a
metal, having low thermal and electrical con-
ductivity, and decreasing in volume on melt-
ing. With tin and cadmium it is used to make
low-melting alloys in fire prevention systems.
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At no 83; at wt 20898037: mp 277.4"Ci W
15915'c.
bison a massive hoofed mammal belonging
to the genus Bison (2 species). The North Amer-
ican bison (B. bison) was once abundmt on the
plains but is now found only on reserves. Over
150 cm at the shoulder and weighing up to 1000

kg, it has a shaggy mane and low-slung head
with incurved horns. The smaller European
bison (8. bonosus), also called wisent. is now
found only in zoos. Family: Bovidae.

Eissau ttsoN 1537N The capital and chief
port of Guinea-Bissau, on the Geba estuary.
Founded by the Portuguese in 1687, it b€came
capital of Portuguese Guinea in 1941. Popula-
tion (1999 est): 274000.

bit e binary digit. The basic unit of informa-
tion in information theory and computer
memory stores. It is the amount of fuforma-
tion needed to specify one of two alternatives,
i.e. to distinguish between 1 and 0 in the binary
notatiorL

bittem A bird belonging to the subfamily Bo
tatrinae, mcurring throughout the world in
swamps and reedbeds. The European bittern
(Botaurus stellaris) is a solitary bird,70 cm long,
with a yellow-brom dark-streaked plumage
that provides camouflage. The little bittern
(Ixobrychr minutus) is 34 cm long with buffish-
white wing patches. Fmily: Ardeidae (herons,
etc.).

bitumen The tarry residue left after *distil-

lation of oil, liglite, or coal, consisting almost
entirely of a mixture of carbon with large *hy-

drocarbon molecules. Its principal uses are in
roadmaking and binding cement.

bivalve A *mollusc belonging to the class Bi
valvia (also called Pelecypodo or Inmellibranchia:
about 10 000 species). Bimlves are characterized
by having two hinged shell plates (valves) and
include *clams, *mussels, *oysters, md *scal-

lops. Bivalves inhabit both salt and fresh water.
Most bivalves are of separate sexes-but some
are hermaphrodite. Some hermaphrodite bi-
valves, including Ostre4 oysters. incubate the
fertilized eggs.

Bizet Georges (Alexandre C6sar L6opold B.;

1838-75) French composer. In 1855 he produced
his flrst major work, the symphony in C malrr.
Among his best-knom works are the music to
Alphonse Daudet's play L'Arltsienne (1872) and
the opera Cormea 17873-741.

Blaclc Sir James (Whyte) (1e24- )
British biochemist. His discovery of beta block-
ers and his work on drugs for peptic ulcers

won him a Nobel Prize (1988). He was appointed
to the OM in 2000.

BIack and Tans The irregular forces re
cruited by the British Government to fight the
IRA in Ireland tD 192c_27. Their rnme derives
from their uniform, khaki with black caps and
belts. They acted with great severity and were
hated by the Iristl.

black bear The native bear of North Ameri-
can forests, Ursus (or Euorctosl afiericanus.
American black bears grow to a weight of 150

kg: they climb well and eat berries, pine cones,
md grass as well as small animals. The Hi-
malayan black, or moorL fur, Seleaarctos thi-
betarxr,ls, inlabits forests of central and E Asia
and has a white V-shaped mark on its chest.

black beetle see cocKRoAcH.

blackberry (or bramble) A prickly shrub,
Rubus fruticosus (an aggregate species), occur-
ring throughout Europe. The stems, up to 5 m
long, root wherever they touch the ground.
The dark-green leaves usually consist of five
oval tothed leaflets and the pinkish-white
flowers are borne in terminal clusters. The edi-
ble fruits consist of an aggregate of several
small berries. Famlly: Rosaceae.

blackbird A songbird, Turdus ntrulo, tlnt is
one of the commonest European birds, partic-
ularly in urban areas. The male, about 25 crn
long, is black with a bright-yellow bill and eye
ilng; the larger female is dark brown with a
dark bill. Blackbirds feed chiefly on worms artd
other invertebrates but will also eat scraps.
F amily, T ur didae lthrushes).

black body a theoretical body that absorbs
all the electromagnetic radiation falling upon
it. When heated it emits radiation (black-body
radiation) having a continuous distribution of
wavelengths with a maximum at a particular
wavelengt[ which depends only on the tem-
perature of the body.

Blackburn s3 4sN 2 29'ilr' A town in NW Eng-
lmd. in Blackburn with Darwen unitary au-
thority, Iancashire, on tlte Leeds-Liverpol
Canal. Traditionally a cotton-weaving town" it
now has engineering and electronics indus-
tries. Population (1991): 105 994.

Blackburn with Darwen A unitary au-
thority in l.{W England in l"ancashire. Aree 137

sq km (s3 sq mi). Population (2001)i 137471

blackcap A European *warbler, Sylvia atri-
c4pillus. About 14 cm long, it has an olive-
brown plumage with paler mderlxrts md a
darker cap (black in the male and reddish-

C
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D
brown in the female). Blackcaps feed chiefly on
insrcts but-before migrating-they eat fruit
to build up energy reserves.

Black Country, the An industrial area of
central Englmd. Situated NW of Birmingham,
it grew up around the coalfield in what was
then S Staffordshire. It
the grime produced by
tion in the 19th century.

gained its name from
intmse industrializa-

blackcurrant A shrub, RiWs nigrufl, native
to most of Europe and N Asia and widely culti
vated. The stems and threeloH leaves emit a

characteristic smell. The drooping clusters of
greenish b€n-shap€d flowers develop into edi-
ble black berries. Family: Gr ossulariaceae (gmse-
berry family).

Black Death The worst outbrek of *plague,

principally bubonic but also pneumonic and
septicaemic, of the medieral period Originat-
ing in the Far East, it spread through Europe
and England in May 1348. Estimates of mortal-
ity rates vary from 20% to more than 50%. The
outbreak had a profound effect not only on de
mographic trends but also upon rural society
and the economyas a whole. Further outbreaks
followed in the 135os and 1370s.

black earflr see cHERNozEM.

blackfly Any black *aphi4 especially the
bean aphid (Aphis laboel. Bem aphids occur in
masses on beans (especiauy broad beans),
spinach, dock, etc., in summer months. They
overwinter as fertilized eggs in Euonymus,
V iburnum, and, Philadel phus tr ees.

black grouse A Eurbsian "grouse, Lyrurzs
tetrix, of moorlands. The male (also called
blackcock), 50 cm long, has a glossy black
plumage and a lyre-shaped tail: the female is
reddish brown- Both have conspicuous red wat-
tles above the eyes.

black hole A celestial "object" that has un-
dergone such total *gravitational collapse that
no light can esca1re from it. Once a collapsing
object's radius has shrunk below a criticd
value (the Sdrwarzschild radius) it becomes a
black hole: for a star, this radius is about 10 km
or less. The surface having this radius is called
the event hodzon of the black hole. The object
will continue to contract until compressed to
an infinite density at a single central point-a
singularity. Black holes of 105 to 10 solar
masses are now thought to exist at the centres
of certain galaxies, possibly including our own,
and to be the powerful sources of energy in
*quasars.

Black Hole of Calcu(tr A smatl cell (S5

m x 45 m) in which over one hundred British
soldiers were allegedly confined ovemight in
U56, less tlEn 25 men surviving. The outrage
was perpetratd by the Nawab of Bengal whO
objecting to the fortification of Calcutta by the
East India Company, defeated the British garri
son.

blackjadr see roNrooN.

black mass A blasphemous parody of the
Roman Catholic mass, celebrated by satanists
in honour of the devil. A naked woman is usu-
ally present at or on the altar and participants
take hallucfuEtory drugs.

Black Mountains A mountain range in SE

Wales and W central Eng1and, in Powys, Mon-
mouthshire, and Herefordshire, mainly in the
Brecon Beacons Natioml Park It rises to 811 m
(2650 ft)at Wann Factt.

Black Muslims Members of the Nation of
Islam movement founded in Detroit (USA) in
1930 by W.D.Fard, believed by Black Muslims
to be the Saviour. After the disappearance of
Fard in 1933, the movemmt was led by Elijah
Muhammad 11897-LC75li 

*Malcolm X was a
leading rnember until 19et It aims to establish
a new Black Islamic state and follows many
Muslim practices.

Blackpool I . 53 y)N 3 03w A coastal resort in
NW Englan4 in Blackpml unitary authority,
Lancashire, famous for its 1@ m (520 ft) high
Tower (modelled on the Eiffel Tower), Pleasure
Beach and illuminations. Population (1991):

7#262. 2. A trnitary authority in l.iw England.
in hncashire. Area:35 sq km (tl sq mi). Popula-
tionlzmll:742284-

Black Prance, Edward the See EDwAnD,
THE BLACK PRINCE.

Black Rod An official of the House of Iords,
first appointed in 1522, heving been called
usher of the Order of tlle "Garter since 1350. He
maintains order in the House and when the
monarch delivers a s1reecL summons members
of the Comrnons by knocking on their door
with his staff of office (black rod).

Black Sea An inland sea bounded by Bul.
garia, Romia" Moldova Ukraine, Russia
Georgia, and Turkey; it is connected to the
Mediterranean Sea via the Bosporus in the SIW

and to the sea of Azov in the N. Its salinity is
kept low principally by tlte influx of fresh
Ivater from the Rivers Danube and Dnepr.

blacklfrom 1or 3loc) A thorny shrub, Pflrnils
sflnos, forming dense thickets, up to 4 m high
in many parts of Europe and Asia The dusters
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of white flowers usudlly appear before the
leaves, which are oval and toothed. The bitter-
tasting blue-black stone fruits are used to
flavour sloe gin Family Rosaceae.

black widow A venomous *spider, also
called button or redback spider, that belongs to
a Eenlus llnttdrctus; about 6 species) found in
tropical and subtropical regions. The female of
L. mactans, the most common North American
species, has a shiny black body,25 mm long,
with red markings on the abdomen (The male
is about 6 mm long and usually killed and
eaten by the female after mating.) The bite is
serious but rarely f ataL Family, Thcridiidae.

bladder In anatomy, any hollow organ con-
taining fluid, especially the urinary bladder,
into which urine drains from the *kidneys.

bladderwort a phnt of the widely distrib-
uted genus Utriculcria (about 200 species, many
tropical). Most bladderworts are submerged
aquatic plants with leaves bearing small blad-
ders, which trap tiny aquatic animals by a trap
door mechanism triggered by sensitive hairs.
The twclipped tubular flowers protrude above
the water. Famil),: Irntibulariaceae.

Blaenau Gwent A county borough i4 SE

Wales. created in 1996 from part of N Gwent.
tuea: 109 sq km (42 sq mi). Population (2m4 est):
68 800. Administrative centrs Ebbw VaIe.

Blair, Tony (Anthony Charles Lynton B.;

1953- ) British Labour politician: prime min-
ister (1997-2007). He entered parliament in 1983

and was shadow home secretary {192-gl
before becoming party leader (1991f Having
reformed and modernized the party, he led it
to a landslide victory in the general election of
1997. His government enacted devolution in
Scotland and Wales, negotiated a new settle
ment in Northern Ireland, md promised re
form of public services; it was re-elected with a

large majority in 2001 Blair committed British
forces to military action in *Kosovo (1999) and
Afghanistan (2001; se€ wAR oN TERRoRTSM). In
2003 he sent troops to support US forces in the
*lraq War, on the grounds that Iraq possessed

weapons of rnass destruction; when no such
weapons were found his leadership faced se-

vere criticism. His government was reelected
with a reduced maFrity in 2005.

Blake, Robert (1599-16s7) English admiral. A
Parliamentarian in the Civil War, Blake became
one of Cromwell's most successful comman-
ders and in 1650 destroyed Prince Rupert's Roy-
alist fleet. In the first *Dutch War, Blake was
largely responsible for the English victory and

sank 16 Spanish ships at Santa Cruz off Tener-
ife (1657). He died while returning to PlymouttL

Blake, William (t7s7-t8nl British poet,

lninter, and engraver. His poems, the texts of
which he engraved and iuustrated, include
Songs oJ lnnnetne (1789), Sorgs of Exprience
(U94), various 'Prophetic Books," Milton (1808),

and Jerusabm (8m! His watercolours for The
Book of lob (1826) and Dantds Divine Comedy
(1827) were inspired by his visions and engrav-
ings after Michelangelo. Although unrecog-
nized by his generation, except by a few
friends, he was a precursor of Romanticism.

Blantyre (or Elanryre-Ur5o) 15,165 3500E
The largest city in Malawi, in the Shire High-
lands. In 1)56 it was linked with Limbe, a malirr
railway centre. Blantyre is Malawi's chief in-
dustrial centre and its executive and judicial
capital. Population (2003 est): fl5235.

blast fumace ,t furnace used in the *smelt-

ing of ore. In steel making, iron ore, coke, and
Iimestone are poured in at the top of a verticd
furnace and a blast of hot air is blown in at the
bottom to burn the coke. Molten iron is drawn
off at the bottom. A glassy waste, called slag, is
also produced.
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Blaue Reiter, Der (G€m The Blue Rider)
A group of artists formed in Munich in 1911 by
*Kandinsky and Franz Marc (1880-1915). Their
symbolic and expressionist style (see rxrrus-
sIoNIsM) shows the influence of primitive art
and children's pictures. The group, which also
included Paul *KIee and August Macke (18E7-

1914), disbanded during World War I.

bleaching The whitening, lightening, or re-
moving of colour by chemical treatment or ex-

_slag
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D
posure to sunlight. Most bleaching agents are
oxidizing agents, which convert a pigment into
an oxidized colourless form. Examples are hy-
drogen peroxide, *bleaching powder, and
hypmhJorites. In some prtresses reducing
agents, such as sulphur dioxide, are used.

bleaching powder(orchlorideof !ime)A
whitish powder containing calcium hypochlo-
rite (Ca(OCl),), Glcium chloride (CaCl,), calcium
hydroxide (Ca(OH),), and water. It reacts with
dilute acids to produce chlorine, which acts as a

bleaching agent.

bleeding heartAn ornamental plant of the
geilrs Dicenfio" especially D. spectaulis frcm
Siberia and Japan and D. eximio from North
America. They are perennials with arching
stems, up to 90 cm long, bearing strings of
large rose-red heart-shaped flowers with
whitish tips. Famll]r. Fumariaceoe.

Blenheim, Battle of (13 August uo4) The
battle won by the Duke of *Marlborough and
Prince Eugine of Savoy (1663-1736) against the
French in the War of the "Spanish Successiorl
It was fought at Blenheim (now Blindheim) on
the Danube River.

Blenheim Palace The baroque palace built
between U05 and f25 at Woodstock, Oxford-
shire (England), as a gift from Queen Anne to
the Duke of *Marlborough for his victories
over the Frenclr" especially at the Battle of
Blenheim. Designed by Vanbrugh, the gardens
were laid out by Capability *Brown. lt was the
birthplace of Winston Churchill.

blenny A small fish belonging to a family
lBleniidaei about 300 species) found among
rocks in sha.llow waters of tropical and tem-
perate seas. Blennies have aI elongated scale-
less body with a blunt nose. Many have small
tentacles on their heads. The name is also used
for several other fish of the order Perciformes.

Bl6riot, Louis (1872-1936) French aviator.
Beginning his career as a motorcar engineer he
was the flrst to fly the English Channel (1909),

from Calais to Dover, in a monoplane. He later
became a manufacturer of aircraft.

Bletchley Park e house in Buckingham-
shire that became the headquarters of Allied
codebreakers in World War II. Here the Ger-
man Enigma machine's coded messages were
deciphered using one of the first electronic
computers. This enabled German plans for the
Battle of the Atlantic to be given to the Royal
Navy in advance.

Bligh, William (77s4-18771 British admiral
He accomlmied *Cook on his second voyage

round the world and in u87 sailed to Tahiti on
the Bounty. While setting sail for home, his
crew mutinied under Fletcher Christian. leav-
ing Bligh and 18 officers aboard a small boat
without maps. He eventually reached safety. In
1805 he was rnade governor of New South
Wales.

blaght A severe disease of plants caused by
pests, fungi, or other agents. Symptoms com-
monly include spotting followed by wilting
and death. The notorious potato blight that
devastated Ireland in t}Ie mid-19th century was
caused by the fungts Phytophthffa iflfestans.

Blis+ Sir Arthur (Edward Drum-
mond) (1891-1y/5) British composer. Direcror
of music at the BBC (1yZ-41, Bliss was
knighted in 1950 and was Master of the
Queen's Music (1953-75). His works include A
Colour Symphony (1922), music for the film T?re

Shape of Things to Come (1935), a piano concerto
(1938), the opera The Olynpians (7948-491, Nd a
cello concerto (1970).

blister beetle A brightly coloured beetle,
about 10-15 mm long, belonging to a widely
distributed family lMeloidae: about 2000
species), which also includes the *oil beetles.
The larvae are parasitic upon other insects,
while the adults generally feed on plants. Their
secretion of ca[tharidin" a powerful blistering
agent, has led to the medicinal use of various
species, especially *Spanish fly.

Blitkrieg (German: lightning war) A mili-
tary tactic aiming to disorganize enemy forces
by suprise attacks using tanks and aerial bom-
bardment. It was extensively used by the C€r-
mans in *World War II. The BIiE refers to tle
intensive German air raids on London during
the battle of Britain in *World War II.

Bloch, Ernest (18s0-1959) Swiss-born com-
poser of Jewish descent who moved to the USA
in 1916. His opera Mocbeth(1903-ff1, a rhapsody
for cello and orchestra entitled &helomo
(]916l, Coneerto Grosso (1925), and Sacred Sayice
(1930-33) incorporate Jewish musical elements.

Bloch, Felix (1905-83) US physicist, born in
Zurich, who moved to the USA when Hitler
came to power. He developed the nuclear mg-
netic resonance technique for which he shared
the Nobel Prize (1!)52) with E. M. Purcell. During
World War II he worked on the development
of the atomic bomb. In 19&l he beame the first
director of CERN.

Bloemfontein z9a7s 26748 The judicial
capital of South Africa and the capital of Free
State. Founded in 1846, it is an important agri-
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cultural centre and new gold mines have been
opened nearby. Population (1991): 126 867.

blood the red body fluid consisting of a wa-
tery +plasma in which are suspended various
blood cells-the red cells (see ERvTHRocYTE)
and several kinds of white cells (see rEuco-
cyTE). The *platelets are small particles in-
volved in blood clotting. Blood pumped round
the vascular system by the heart acts as a
medium for transporting oxygen, c:rrbon diox-
ide, digested food, hormones, $,aste materials,
salts, and many other substances to and from
the tissues. An average adult has about 70 mil-
lilitres of blood per kilogram of body weight
(i.e. about 5 litres in an average man). Blood is
present in all animals with a circulatory sys-

tem: its functions are similar to that of human
blood although its composition varies. &e also
BLOOD CLOMING; BLOOD GROUPS; CIRCUUI-
TION OF THE BLOOD.

blood fluke A parasitic flatworm of tlre
genus Schistosoma (3 species), which causes the
disease *schistosomiasis in many parts of the
world. The flukes are carried by freshwater
snails and enter their human hosts to inhabit
blood vessels, feeding on blood and causing se-

vere debilitation See also rruxr.
blood groups ltre different types of blood"
classified on t]Ie basis of the presence of certain
proteins (see ANTIBoDY) on the surface of the
red cells, which is genetically determined. The
majr:r grouping is the ABO system. discovered
in 19m by Karl Iandsteiner (1858-l!X3). It con-
sists of four groups: A" B, AB, and O. Group A
cells carry the A antigen and the plasma con-
tains *antiMies against B antigen (antiB anti
bodies): the converse applies to group B blood.
Transfusion of blood between these groups
causes destruction of the donor blood cells (see

BLooD TRANSFUSIoN). GrouP O blood contains
neither antigen and can tlerefore be used in
transfusions to people of groups A and B. Group
AB blood contains neither anti-A nor anti-B
antibod)4 people of this blood group can accept
both A and B blood durhg transfusiorl See olso

RHESUS FACTOR

bloodhound f,n ancient breed of dog with a
keen sense of smell. originating around the
Mediterranean and used for tmcking. It has a
sturdy frame and a large head witl long droop
ing ears and minkled skin around the eyes.

Height: 63-69 cm (dogs); 58-64 cm (bitches).

blood pressure The pressure ttrat blood ex-
erts on the walls of the arteries, due to the
pumping action of the heart. Blood pressure is
at its lowest between heartbeats (i.e. at diastole)
and at its highest when the ventricles of the
heart are contracting (i.e. systole). It is recorded,
using a *sphygmomanometer, as the height in
millimetres of a column of mercury (mmHg). A
healthy adult might have a systolic pressure of
about 120 mmHg and a diastolic pressure of 80
mmHg, expressed as 120/80. See also HYPERTEN-
SION.

bloodstone A mineral of a green colour
speckled with red It is a variety of *chalcedony.

Birthstone for MarclL

blood transfusion Usually the transfer of
blood from a blmd bank to a person who has
suffered extensive loss of blood: for example
during surgery or following m accident. Some
people (e.g. Jehorah's Witnesses) object to trans-
fusion on religious grounds. The blood is stored
at 4'C and used within 3-4 weeks. The *blood

group of the recipient must match that of the
donor.
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blood, Blood cells and plateles, showing surface and

side views of a red cell and five types of white cell
(above). Human blood, magnified about I 500 times

Oelow), conaining a single white cell, a mass oI red

cells, and two clustes of plateler.

blood clotting The mechanism by which
blood is converted from a liquid to a solid state
to prevent loss of blood after injury. The
process involves chemical reactions betwe€n
soluble proteins (clotting factors) in the blood
in the presence of *platelets, resulting in the
forrnation of a fibrous protein (flbrin), which
forms the basis of the blood clot. see 4lso
THROMBOSIS.
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Bloody Assizes see JEFFREYs oF wEM,
GEORGE,1ST BARON.

Bloody Sunday 1. The masscre of un-
armed protestors by Russian police in St Pe-

tersburg on 22 January 1905. 100 people were
killed, precipitating the *Revolution of 1905.

2. The violent events of 21 November 1920

when the IRA assassinated 14 men believed to
be British spies. British forces responded by
killing 12 innocent spectators at a Dublin fmt-
ball match. 3. The events in Londonderry on 30

Jntary 7gl2 when British paratroops fi.red
into a crowd during a minor disturbance in a
civil-rights demonstration, killing 13 innocent
people.

Bloomsbury group A group of English
writers and artists active in the 1910s and 1920s

who met initially in private houses in Blooms-
bury, London. The group included the miters
Virginia *Woolf and Lytton Strachey, the art
critics Clive Bell (1881-19C1) md Roger *Fry,

and the economist J. M. *Keynes. Their belief
in the importance of personal relations and
aesthetic experience was influenced by G.E.
M(jDte's Prineipia Ethica (1903]|.

blowfly a urge buzzing fly belonging to the
fmily Calliphmidae. Some blo*dies lay their
eggs in hum food, but more commonly the
larvae develop in decaying organic material.
The larvae of certain species (e.g. of the Ameri-
cm genus Coehliomyial are serious pests of
sheep and cattle. Chief genera: Calliphora (blue-
bottles), Iurtlto (greenbottles).

bluebell One of several plants having bell-
shaped blue flowers. In Englmd the bluebell is
Endyrnion non-rriptus, up to 50 cm higtr, which
overwinters as a bulb. Familp Lilioceae. In Scot-
land the name is applied to the *harebell.

bluebottle see sLowFLY.

blue-green bacteria Bacteria belonging to
the phylum Cyanobocteriai they were formerly
classified as algae (blue-green algae; division
Cyonophytal.T:hey contain a blue pigment (phy-
cryanin), in addition to the green chlorophyll.
Reproduction is asexual. They occur on moist
surfaces and in the soil, where they contribute
to *nitrogen fixation. Aqutic blue-green bac-
teria are a constituent of plankton.

blue gum see TucALYPTUS.

BIue Mountains A mountain finge in Aus-
tralia, in New South Wales. Part of the "Great
Dviding Range, it reaches 1180 m (3871 ft) at
Bird Rock.

blues A rype of US folk music that evolved

from Negro spirituals and work songs. It is
characterized by moumful or bitter-wet
lyrics and the use of'blue notes" (flattened
thirds md sevenths). The f,rst published blues
were 'Memphis Blues" (1912) by W.CHandy
(1873-1958) and Jelly Roll Morton's "Jelly RolI
Blues" (1915). The blues influenced the develop
ment of jazz md rmk music md stimulated
composers, such as George Cershwin, who
wrote the orchestral Rhapsody in Blue (7924).

bluetit A European tit, Parus coeruleus,with a

blue crown and wings, a yellow breast, md
white face. Bluetits feed on insect larvae.

bluets a tufted herb of the genus Houstonia
(about 25 species), native to North America and
widely grom in rmk gardens. The small fm-
nel-shaped flowers are borne singly or in dus-
ters. Some species provide ground cover in
shade. Family: Rilbiaceae (madder family).

blue whale The largest living *whale, Eol-
aenoptera muyulus, growing to over 30 m and
weighing over 150 tonnes. They are nearing
extinction due to overhunting and have been
designated an endangered species. Family BaI-
aeno pteridae lsee RoRquAL).

BlunketlL David (p47- ) British labour
politician; home secretary (2001-04). Blind
from birth, he entered parliament in 1987

and was secretary of state for education
(1997-2001). He resigned as home secretary over
allegations that he had abused Ns powers but
returned briefly as secretary of state for work
md pensions in 2005.

Blunt Anthony see MACLEAN, DoNALD.

Blyton, Enid (18v-1qt8) British writer of
children's books. She introduced her famous
character Noddy in 1949 and wrote over 600
books for children.

boi a snake belonging to the subfamily
Boince (.1O-50 species) of the *constrictor fam-
ily.2t-7ffi cm long, boas are usually green or
yellowish with a camouflaging pattem. They
kill their prey by biting and then constricting.
The boa constrictot (Boa constrictor), ocolring
from Mexico to Argentina, is about 3.5 m long.

Boadicea (Latin name: Boudicca: d51 AD)

Queen of the *Iceni. Her husband Prasutagus
ruled in what is now Norfolk (England). At his
death in 61, Roma[ officials raped Boadicea and
her daughters. She led the Iceni into rebellion"
sacking C,olchester, London, and St Albans. The
Roman governor Suetonius Paulinus defeated
the rebels at or near Femy Stratford. Bedicea
committed suicide.
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boar, wild A Eurasian wild "pig, Sus scroJa,
once common in European forests. Up to 15 m
long and 1 m high at the shoulder, they have a
rough greyish bristly coat. The ancestors of dG,

mestic pigs, males have four tusks.

Boat Race An annual rowing race on the
River Thames between Oxford md Cambridge
Universities, first held in 1829 at Henley. The
present course of 6.8 km (4.25 mi) from Putney
to Mortlake was established in 1845. By 2007
Cambridge had won 79 races and Oxford 713
with one dead heat (182).

bobcat A short-tailed cat Felis rura, resem-
bling a lynx, found in North America- About 90
cm long, it is brown with greyish markings
and has large ears.

bobsledding The sport of racing bobsleds
(also called bobsleighs or bobs), which was de-
veloped by British sportsmen at St Moritz
(Switrerland) in the late 19th century. A bob
sled is a steel-bodied toboggan with two pairs
of runners, the front pair steerable, and a rear
brake, holding two or four people. The bob-
sleds slide dom a narrow chute some 1500 m
(1540 yd) long with high walls, reaching speeds

of over 130 km per hour (81 mph).

Boccaccio, Giovanni (13]:l-75) Italian
writer md poet. Son of a merchant of Florence,
he wrote Filocolo, a prose romance, Filostrato,
which supplied the plot of Chaucer's Troilus
and Criseyd.e, and, Teseida, the source of
Chaucer's Knight's Tale. Between 1348 and 1353

he composed the Decamerofl, a collection of a
hundred stories told by a party escaping from
plaguestricken Florence in 1348.

Bodhisattva In Mahayana Buddhism, the
title of a person who is to become a Buddha;
also the Buddha (Gautama) before his enlight-
enment. The Bodhisattva ideal is that of the in-
dividual who seeks enlightement not for
himself alone but for all beings.

Bodleian Library The malirr library of Ox-
ford University, first established in 1409 and re-
stored and enlarged by Sir Thomas Bodley
from 1598 to 1602. Since 1610 it has been enti-
tled to receive a free copy of every book pub-
lished in Britain: it contains well over 25
million volumes.

Boeotia a region of central Greece, N and w
of "Attica Its rich central plains are sur-
rounded by hills and mountatrs. The dozen or
so city states that shared the territory formed
a federal state dominated by *Thebes in z146 Bc.

Boer Wats (or Sout{r African Wars) The

wars fought against the British by the Boers or
*Afrikaners of South Africa. In the first
(1880-81) the Boers of the Tranwaal under
*Kruger rebelled against British rule. After
inflicting a massive defeat on the British garri
son at Majuba Hill, the Transvaal regained its
independence under t}te "Pretoria C-onventioL
In the second Boer War (189q-D02) the Boer
forces were initially successful, besieging tady-
smitL Mafeking, and Kimberley. They suf-
fered reverses during 1900 but were able to
hold off the British under Kitchener and
F. S. Roberrs (1832-1914). The British devastared
the coutryside, rounded up Boer women md
children, of whom some 20 000 died in concen-
tration camps, and finally defeated the Boers,
who lost their independence in the Peace of
Vereeniging (1902).

Boethius, Anicius Manlius Severinus
(c.4tt0-524 AD) Roman statesman and philosG
pher. A patriciarl he became chief minister
under Theodoric but later earned the emper-
or's displeasure and was imprisoned" tortured,
and executed. His most famous work is The Con-
solation oJ Philosophy, written while he was in
prison

Bogarde, Sir Dirk (Derek ran den Bogaerde;
1921-99) British film actor of Dutch descent.
His maFr films include The Damred (19691,

Deoth in Venice (1970), and kwidence (L9781. He
was also the author of several autobiographical
volumes and novels.

Boga( Humphrey (1899-11)57) US fikn
actor, usually cast in tough-guy roles. His films
include Cosablarua (E42l,To Have and Haye Not
(1!N4), in which lauren Bacall (1924- ), whom
he subsequently married, made her screen
debut, Ihe Big Sleep (L94q, fhe African Queen
(1951), and The Caine Mutiny (79541.

Bogotd, Santa F6 de 438N 74lswThe Gp
ital of Colombia on a fertile central plateau of
the E Andes at an altitude of 2540 m (8600 ft).
Founded by the Spanish in the early 16th cen-
tury on the site of the conquered Indim settle-
ment of Bacatii, it became the capital of the
viceroyalty of New Grenada. Population (2003

est): 6 850 205.

Bohemia lczectr name:&chy Gerrnn name:
B6hmen) An area of the W Czech Republic It
comists chiefly of a plateau enclosed by moun-
tains. It is the most industrialized part of the
Czech Republic; agriculture and mining are
also important. History Bohemia derives its
name from the Boii (the first knom inhabi-
tmts), who were displaced by the Czechs (1st-
sth centuries AD). Bohemia became part of the

GI



Bohr, iliels Henrik David 130

D
greater Moravian empire in the 9tl century.
It achieved the height of its power following
the acquisitions of the Piemyslid Otakar Il
(7230-78i reigned 1253-78). The Piemyslid dy-
nasty came to an end with the assassination of
Wencelas III (1289-1306; reigned 1305-{6) and

John of Luxembourg was subsequently elected
king (1310). The golden age of Bohemia was
established by his son Charles I (Emperor
Charles IV).

Bohr, Niels Henrik David (188s-1%2)Dan-
ish physicist, who worked with J.J. "Thomson
at Cambridge md *Rutherford at Manchester.
He made an iruDense contribution to atomic
theory by cornbining Rutherford's nuclear
model with Planck's quantum theory. The Bohr
model of the atom, in which a central nucleus
is surrounded by electrons confined to circular
orbits corresponding to fixed energy levels,
was modified by Sommerfeld but is the basis
for modern atomic theory. Bohr alrc invented
the concept of complementarity to combine
the particle and wave aspects of subatomic par-
ticles. BohI later worked at Los Alamos on
the atom bomb, after escaping from German-
occupied Denmark. He shared the 1975 Nobel
Prize for Physics witl his son Aage Bohr
(7e22- ).

boiling point The temperature at which
the vapour pressure of a liquid is equal to the
atmospheric pressure (101 325 pascals).

Boise 43 38N 116 12W A city in the USA" the
capital and largest city of ldaho. The centre of
a gold rush in 1862, it has timber, food-process-
ing, md agricultural industries. Population
(2000):18s787.

Boletus A genus of mushrooms (about 50
species). The undersurface of the cap bears a se-

ries of vertical tubes (instead of gills), in which
the spores are formed. Most grow near trees
and they are generally edible (see cEp), except
Satm's boletus (8. satanas), which is poisonous.
It has a short stalk and a grey cap 10-20 cm in
diameter. Family, Boletaceae phylum: Basidio
mycota.

Boleyn, Anne (c.15*ry7-36) The second wife
(from 1533) of Henry VIII and the mother of
Elizabeth L When she failed to produce a male
heir for Henry she was accused of committing
adultery and executed.

Bolingbroke, Henry St John, lst Vis-
coullt (1578-1751) English statesman and phi-
losopher. A Tory MP, he became secretary of
war (u04-{8) and secretary of state (1irl0-14).
As a supporter of the *Jacobites, he fled to

France after the accession of George I and
helped to organize the Fifteen Rebellion He
also wrote several philosophical works. Return-
ing to England in u25, he became a leading
opponent of Robert *walpole. His political
writings include The Idea of a Patriot King
l174el.

Bolivar, Sim6n (u83-183o) South American
soldier, known as the Liberator. The son of a
wealthy Venezuelan creole family, his travels
in Europe instilled a lasting admiration for the
ideas of the EnlightenmenL He returned to
Latin America in 1E07 and devoted the rest of
his life to its liberation from Spain ln 1813 he
seized C,aracas but after defeat in 1814 went
into exile until 1817. His victory at the battle of
Boyac{ (1819) achieved the liberation of New
Grarnda (renamed C-olombia). Bolirrar became
its president and, after liberating Vmezuela
and Quito (Ecuador) in 1821, organized a feder-
ation of the three newly independent states.
Iatin America was finally freed of the Spanish
by campaigns ir PertL Upper Peru tating the
name Bolivia in his honour.

Bolivia, Republic of en inland country in
South Amedca consisting of low pl,ains in the
N and E, crossed by extensive river rystemq in
the W the Andes ris€ to over fl00 m (21000 ft)
and the Altiplano, a plateau averaging about
3900 m (13000 ft), contains Lakes Titisaca and
Poop6. Bolivia has some of the world's highest
inhabited regions, with most of the popula-
tion, of mixed Indian and Spanish descent, liv-
ing at altitudes of over 3000 m (10000 ft).
kononlt: Mineral resources include tin" silver,
zinc, lea4 antimony, and copper. Mining, gas,

and petroleum are the main industries. The
main crolx are sugar cane, soya beans, potatoes,
and banaaas. The illegal trade in coca also
thrives. Historl4 ruins near Tiahuanaco indicate
a pre-lnca civilization (the Aymaras) going back
to the 10th century. The area later became part
of the Inca Empire and was conquered by the
Spanish ir the 16th century, lvhen it became
known as Upper Peru The discovery of tin and
silver led to great prosperity. In 126 it became
part of the viceroyalty of Buenos Aires. After a
long war it gained its independence with the
help of Sim6n Bolivar in 1825 and became a re-
public with Antonio Jos6 de *Sucre (1795-1830)

as first president. During the remainder of the
century struggles with neighbouring coun-
tries cost Bolivia much territory. PolitiGl-un-
rest and violent dranges of government
continued for Dost of the 20th century and in
1971 a military coup brought Gen Hugo Banzer
Suerez to power: he was overtlrown in a coup
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in 198. By 1985 Bolivia had t-tre highest rate of
inflation in the world and massive foreign
debts. The former dictator Banzer was elected
president in 1997. In 2005 mass protests by in-
digenous Bolivians demanding the nationaliza-
tion of gas reserves forced the resignation of
President Carlos Mesa He was succeeded by
Evo Morales, a socialist of Indian descent. Ds-
putes with Peru and Chile continue over access

to the Pacific coast. Official languages: Spanish,

Quechua, and Aymara- Currenqr boliviano of
100 centav6. Area: 1098580 sq km (424051 sq
mi). Population (2007):9119152. Capital: Ia Paz.

boll weevil a brownish *weevil, Anthonomus
grondis. Originally a native of the New World
tropics, it is rrcw a malrr insect pest of cotton
crops in t}le W hemisphere. The female lays a
single egg within each cotton boll, which thus
fails to develop.

Bologna ,{430N 1120E A city in N ltaly, the
capital of Emilia-Romagna The site dates from
Etruscan times, but it did not become a free
city until the middle ages; the Emperor Charles
V was crowned here in 1530. Regarded as Italy's
gastronomic centre, its industries include engi
neering and food processing. Population (2001

estl:377217.

Bolsheviks One of the two factions into
which the Russian Social Democratic Workers'
Party split in 1903 in London (the other was the
Mensheviks). The Bolsheviks, whidr mems
those in the majority, were led by *Lenil who
believed that the revolution must be guided by
a single centralized party of professional revo
lutioruries. The Bolsheviks carne to power in
the *Russian Revolution (19U).

Bolshoi Ballet The principal Russian ballet
company, based at the Bolshoi Theatre in
Moscow It originated from a dancing class es-

tablished by the Moscow orphanage in trre late
18th century and moved into its present
premises in 1856 after fire had destroyed the
first Bolshoi Theatre. It first appeared in the
West in London in 1956. From 19tl to 1998 it
was directed by Yuri Grigorovich (1927- ).

Bott Robert Oxton (1924-95) British
dramatist. His plays inchtde A Man Jor All Sea-

sons (1960), a study of Sir Thomas *More He
wrote screenplays for Lawrence of Araha (79621

and other films directed by David rlean

Bolton 1. 53 35W 2 25w A tou'n in NW Eng-
land in Bolton unitary authority, Greater Man-
chester. Traditionally a cotton-spinning town
Bolton also mmufactures machinery and
chemicals. Population (2m1): 139.103. 2. A uni-

tary authority in NW England, in Greater Man-
chester. Area: 1.t0 sq km (54 sq mi). Population
(2004 est): 264 800.

Boltzmann, Ludwig Eduard (u44-1906)
Austrian physicist, who developed statistical
mechanics witl James Clerk *Maxwell and

J.W. 
*Gibbs. In thermodynamics, he elucidated

the relationship between entropy and molecu-
lar disorder.

Bombay (of6cial name from 1995: Mumbai)
18 56N 72 51E A city in lndia the capital of Ma-
harashtra and the country's main seaport on
the W coast. The city occupies a group of is-
lands united by causeways and has an impor-
tant natural harbour. The Tata hydroelectric
system poivers much of Bombay's industry,
which includes cotton textiles, food process-
ing, and oil refining. Bombay has India's main
stock exchange and is also noted for its film in-
dustry. The population is mainly Hindu but
there are large Muslim, Christian, and Jewish
minorities. Histor]4 ceded to the Portuguese in
1534 it passed to Charles II of England in 1651

and to the British East India Company in 1668.

The railmys and the opening of the Suez Canal
led to expansion in the 19th century. Popula-
tion (2001): U914398.

Bombay duck ,q fi$. Harpodon nehereus,

found in the estuaries of N India where it is
widely used for food- It has a grey or brown
body, about ,lO cm long, with small dark sprck-
les and large fins. Order: Myctophiformes.

bone a rigid tissue that forms most of the
skeleton of higher animals and mart. Most
bones have a central cavity filled with *mar-

row. Bone is composed of a matrix of fibres of
the protein collagen, responsible for their
strength and bone salts, chiefly calcium salts
(see ererrrr). This tissue is formed by activity
of bone cells (osteoblasts), which become en-
closed in t}Ie matrix when tley have ceased to
functiorl Bone formation starts during embry-
onic life. Most bones develop from carti.lage
and the process is complete at birttL Mem-
brane bones (e.g. the skull bones) are formed di-
rectly in connective tissue, the process being
completed after birth (hence the gap (called a
fonta[elle) in a newborn baby's skull).

bongo an antelope, Bocr,erus erryceros, of
African forests. About 120 cm high at the
shoulder, bongos are red-brown with white
My stripes and markings on the head The
male has spiralled horns up to 100 cm long.
BuUs are solitary cows and calves live in herds.

Bonhoeffer, Dietridt (1906-as) German

C
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pastor and theologian. He opposed the proNazi
part of the Lutheran Ctrurch; during the war
he became involved with antiHitler conspira-
tors. He was arrested in 1913, sent to Buchen-
wald concentration camp, and finally hanged.
His Letters and Paryrs from Prison (1%3) and the-
ological writings are still widely read.

Bonington, Sir Chris (Christian John
Storey B.; 1934- ) British mountaineer, au-
thor, and photographer. He made the flrst
British ascent of the N face of the Eiger (1962)

and climH Everest in 1985.

Bonn 50 43N 7 g7E A Cr.ty in NW Germany, in
North Rhine-Westphalia on the River Rhine.
The old part of the town contains the cathedral
(12th 13th centuries) and Beethoien's birth-
place (now a museum). Historl: settled by the
Romms, it was destroyed by the Normans (9th
century), and was the seat of the Electors of
Cologne (13th to 16th centuries). It passed from
France to Prussia in 1815 md wtr the capitd of
West Germany from 1919 to 1990. Although
Berlin became the capital of the reunited Ger-
many, the seat of government remained in
Bonn until 2000. Population (1999 est):304100.

Bonnard, Pie7re laortsu) French pa.inter.
Originally a lawyer, he attracted attention
with his lithographs, As8cts of the LiJe oJ Paris
(1895), and illustrations for Verlaine's book Par-
allilement (19N1. /'fter 1900 his paintings of in-
teriors, landscapes, and bathing women v/ere
treated increasingly with dazzling colour and
light.

Bonnie Prince charlie see CHARLES ED-

WARD STUART, THE YOUNG PRETENDER

bonsai An ordinary shrub or tree, such as a
conifer or flowering cherry, that is developed
as a miniature (up to about 60 cm high). The
technique was first practised in China over 700
years ago. It was later perfected by the Japan-
ese and has now spread to the W hemisphere.
Both brmches and roots of potted cuttings are
trained and pruned The trees may take ten
years to acquire an aged appearance, and some
live 300-400 years.

bony fish Any fish belonging to the class os-

teichthyes (or Pisces), which includes the major-
ity of food and game flshes (see rELEosr). They
have bony skeletons and their gills are covered
by a structure called m o1rerolum. Mmy
species use a swim bladder for buoyancy con-
trol and even for breathing air (see LUNGFTSH).

Subclasses: Acrino ptery gii,Sarcopterygii.

booby a large tropical seabird belonging to
the family Sillidoe (gannets, etc.: 9 species) char-

acterized by a large hea4 a long tapering brll,
and a wedge-shaped tail. Boobies are 65-E5 cm
long and typially have a white plumage with
brown markings. Boobies dive into the sea to
catch fistt.

boogie-woogie A popular *blues piano
style in which the left hand plays a repetitive
pattern with eight beats to the bar, often in as-
cending broken octaves, and the right hand
provides a syncopated melodic line. The style
was developed in the USA in the 1920s by such
pianists as Pinetop Smith (1904-29).

Booker Prize an annual prize of f50,000 for
a work of Britistr" Irish or Commonwealth fic-
tion in the English language. It has been
awarded since 1969 by the British food trading
company Booker, in conjunction with the Pub-
lishers' Association Since 2002 it has been
known as the Itlan Booker Prize under a new
sponsorship agreement with the Man Group.

Book of the Dead 1. A collection of ancient
Egyptian texts dating from the 16th century
Bc. They consist of charms and spells written
on papyrus and placed inside mummy cases for
use by the dead in the afterlife. 2. (Buddhist
name: Bardo Th6dol) The fibetan Bmk of the
Dea4 an ancient Buddhist text that purports
to describe the experiences of the soul after
deatll It is thought to show the influence of
shamanic practices on Tibetan Buddhism.

Boole, George (1815-64) Brirish mathemati-
cian" who applied the methods of algebra to
logic. By replacing logical operations by rym-
bols, Boole showed that the operations could be
manipulated to give logically consistent re.
sults. His method" known as Boolean algebra or
symbolic logic,led to mathematics being given
a logically consistent foundation. The subject
was further developed by *Frege, Bertrand
*Russell and A N. *Whitehead.

boomerang a curved hand-thrown wooden
missile used by Australian Aborigines to kill
gme or s a wBIEn of war. The mgled shape
and the spin given to t}Ie missile when thrown
enables them to return to the thrower if they
miss their targel Up to 75 cm (30 in) long, they
can be effective to a distance of 45 m (50 yd).

boomslang A venomous green snake, Ds-
pholidus typns, occurring in Africa and reach-
ing 18 m in lengtlr. It feeds on birds and
chameleons, often holding its body erect and
motionless before striking. Its venom can
cause fatal haemorrhaging in humans. Famil)4
Colubridoe.

Booilr, William (ra2l_1912) British preacher
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and foirnder of the *Salvation Army. He be-
came an itinerant Methodist preacher and es
tablished a mission in Whitechapel in 1855. The
reluctance of established churches to accept
his slum converts led to the fomdation of the
Salvation Army (187).

boP (or bebop) A type of iazz that originated
in the USA in the 1910s as a reaction against
swing. Bop emphasized the art of melodic im-
provisation but was also characterized by har-
monic and rhythmic experimentation. In New
York City, Dzry Gillespie and Charlie "Bird"
Parker established small bop baads that re-
quired the audience to listen rather than
dance.

borage A widely grown annual Mediter-
ranean herb, brago offtinalis. Up to 60 cm
higll with terminal clusters of small blue flow-
ers with backward-pointing petals, borage is
used in herbal remedies, beverages, etc. Famil)4
Baraginaceae.

Bordeaux (Latin name: Burdigala) 4450N
034W A city in 5]w France, the capital of the
Gironde department on the River Carome It is
a malrr seaport and wine centre. Industries in-
clude shipbuilding, engineering, and oil and
sugar refining. Histor)4 an important centre
uader the Romans, it hcame the capital of
Aquitania (see AeurrArNE). It was the seat of
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the French government for a brief period in
1914 and again in l9{O. Population (1999): 215 118.

border terrier A breed of working dog orig-
inating in the border region of England and
Scotland. It has a deep narrow body, triangular
foruard-falling ears, md a short strong muz-
zle. Weight: 6-7 kg (dogs); 5-5 kg (bitches).

bore A tidal flood wave occurring in certain
estuaries and travelling upstream several kilo-
metres at great speed- It occurs when the
spring flood tide brings sea water into an estu-
ary more quickly than it can travel up the
river.

Borghese An Italian family that originated
in Siena md rose to fame in Rome in 1605 after
Camillo Borghese (1552-1621) became Pope Paul
V. His adopted nephew Scipione Caffardli
(1576-1633), sponsored *Bernini in the building
of the Villa Borghese (now an art gallery) in
Rome.

Borgia, Cesare (c.147s-1507) Duke of the
Romagna and captain general of the amies of
the Church. The illegitimate son of Pope
Alexmder VI, Borgia became Archbishop of Va-
lencia and a cardinal He surrendered his cardi-
nalship to marry the sister of the king of
Navarre and to become captain general of the
Church He won the Romagna in three cam-
paigns (1499-1502) but ws forced to relinquish
it after Alexander's death (1502). He escaped
from imprisonment and died in the employ of
the Navarres€ king. His sister Lucezia Borgia
(1480-1519), unfairly notorious for her im-
morality, was married three times by her fa-
ther Alexander VI to further his political aims.
Her third husband Alfonso (1,186-1534) became
Duke of Este md she presided over a distin-
guished court at Ferrara-

Boras lll (1894-19{3) King of Bulgaria
(1918-1913). Boris ruled as a dictator from 1938
and supported the Axis Powers in World War
II. He apparently died of a heart attack but
may have been assassinated.

Bormann, Martin (1900-45) German Nazi
leader, who became Hitler's personal secretary
in 1912. He was sentenced to death in absentia
at Nuremberg. In 1973 it was established that
he had committed suicide in 1945.

Born, Max (1882-1970) Brirish physicist, born
in Germany. He shared the 1954 Nobel Prize
with W. Bothe for his .work in statistical me-
chanics. With *Heisenberg he developed ma-
trix mechanics. Born was professor of natural
philosophy at Edinburgh University from 1936

to D53.

Bomeo A mountainous island SE of Peninsu-
lar Malaysia, in the Greater Sunda Islands. Dur-
ing the 19th century Borneo was settled and
partitioned by the Dutch and Britisll It now
comists of the Indonesian territory of *Kali-

mantan, the Malaysian states of "Sabah and
*Sarawak, and the sultanate of *Brurrei The
chief population groups are the coastal Malays
and indigenous Dyaks. It possesses valuable re-
sources of oil, coal and gold. Area: 750000 sq

km (290000 sq mi).

Bomholm 5502N 1500E A Danish islmd in
the Baltic Sea, SE of Sweden. Dairy farming and
pottery are the main activities. Area: 588 sq km
(227 sq mi). Population (2001): ,14126. Chief
town: Ronne.

Borobudur A huge Buddhist stupa (shrine)
in central Java, built about 800 AD and aban-
doned, unfinished, about 1000. It has five square
terraces of diminishing size, one on top of the
other, on the vertiGl surfaces of which is
carved a relief depicting the Buddha's life. On
top, tlree circular terraces support 72 stupas.
Restored (1913-83) at a cost of 820 million" it
was badly damaged in a temorist attack in 1985.

Borodin, Aleksandr Pofirevich lrass-
87) Russian composer, one of the *Five, and a
professor of chemistry. He produced two sym-
phonies (1867 and 1876), the tone poem In the
Steppes oJ Cefltrol,4sia (1880), three string quar-
tets, and the opera Prince Igor (completed by
*Rimsky-Korsakov and Glazunov in 1890).

boron (B) A nonmetallic element isolated
(1808) by Sir Humphry Davy. It has two forms:
an impure brownish amorphous powder and
pure brown crystals. The main source, kernite
(NaPp,4Hp), is mined in California. Boron is
used in semiconductors and in hardened steel.
The isotope boron-1o absorbs neutrons: boron
carbide (B.C) and boron alloys are used in thb
control rods and sNelding of nuclear reactors.
The compound borax (Na,B.O?10Hplis used in
glass manufacture. At no 5; at wt 10.81 mp
2092'C:,bp 4O0Z"C.

borough In England and Wales, an urban
area enjoying various privileges (often indud-
ing a degree of self-government) by special
charter. Boroughs ofiginated in AngloSaxon
Englmd. In the UK, county boroughs were set
up by the Local Government Act (1888) but
were wound up by the Local Government Act
(1972). Boroughs remain the units of lcal gov-
ernment in *london (outside the City). t]uring
the 1990s county boroughs were reintroduced
in Wales and many of the former English
county boroughs were reinstated in the form
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of unitary authorities. The Scottish equivalent
of the borough is the burgtl

Borctal system An English penal system es-

tablished by the Prevention of Crime Act (1908)

for the rehabilitation of offenders aged be-
tween 15 and 2L The name derives from the
prison at Borstal near Rochester, Kent, where
the system was introduced It was abolished by
the Criminal Justice Act (1982), since when of-
fenders under 21 have ben detained in a
young offender institution.

botzoi a breed of large dog originating in
Russia" also called Russian wolfhouad, and used
originally for hunting wolves. It has a long
silky coat. Height: about 70 cm.

Bosch, Carl 17874-194{], German chemist,
who developed the Haber process for convert-
ing atmospheric nitrogen into ammonia, so

that it could be used industrially. This Haber-
Bosch process has been widely used to manu-
facture nitrates for explosives and fertilizers.

Bosch, Hieronymus Uerome van Aeken;
c.1,150-c.1516) Dutch painter. He was born in
's Hertogenbosch (hence his name), where from
1486 he belonged to the Roman Catholic Broth-
erhood of Our Lady. The often inexplicable
symbolism of his half-animal half-hurnan crea-
tures and devils was inspired by contemporary
proverbs. Among his major works areThe Hay-
wain (El Escorial) and Garden oI Earthly Delights
(Prado).

Bosnia-Hercegovina A republic in SE Eu-
rope.It is mainlyagricultural but there is some
heavy indutry. However, Bosnia has suffered
almost total economic disruption from the
civil war of the early 190s. Hirrory4 part of an-
cient Illyria, the region was inhabited by Slavs

from the 7th century AD onwards. Bosnia be-
came a separate political entity in the 10th cen-
tury but later came under the control of
Hrngary. It became an independent kingdom
in the late 14th century and annexed Herce-
govina but fell to the Turks in 1,163. In 1908 it
was annexed to Austria-Hugar]4 Serbian op-
position to this led to the assassination of Arch-
duke Francis Ferdinand, precipitating World
War [. In 1918, Bosnia was incorporated into Yu-
goslavia" which became a commmist state
after World War II. In 1992 the Bosnian people,
most of whom are Muslims md Cr@ts, voted
for independence, but this was opposed by the
Bosnim Serbs, leading to civil war. Serbian
forces took control of the N of the country and
besieged Sarajevo. lhe conflict involved brutal
"ethnic cleansing," mostly of Muslims by Serbs.

In 1l)95 Croatia invaded W Bosnia repulsing

Serb forces, and NATO bombed Serb positions.
In Dec 1995 a US-brokered peace deal stated
that Bosnia should remain a single state but
should consist of a Muslim{roat Federation in
the W and a Bosnian Serb Republic in the N and
E. Following elections (1995), the president,
AliF lzetbegovia, became chairman of a new
lirint presidency, comprising representatives
from the three communities. Ultimate author-
ity lies with the t]N High Representative (since
2006, Christian Schwartz-Schilling). Official
language: Serbccroat. Currenc)4 marka of 100

feninga- Area 51 129 sq km (19737 sq mi). Popu-
lation (2007 est): 4 552 198. Capital: Sarajevo.

boson A class of elementary particles with
integral spin. Bosons include all the *mesons

md the *photon. See PARTICLE pHyslcs.

Bosporus (Turkish mme: Karadeniz Bofazi)
A strait separating Europe and Asia and con-
necting t}re Black Sea with the Sea of Marmara
It is spanned by one of the world's longest sus-
pension bridges. Length: about 30 km (19 mi).
Width: about 0.6-4 km (0.4-25 mi).

Boston 42 20N 71 05W A city in the USA. the
capital of Massachusetts. It is an important
port and financial centre. Boston is a mai:r cul-
tural and educational centre. It is the site of
Boston University (1869), Northeastem Univer-
sity (1898), and Boston latin School (established
in 1635 and one of the country's first free sec-

ondary schools). Harvard Medical School is also
situated here. History founded in 1630 by Puri
tm Englishmen, it became a centre of opposi-
tion to t}Ie British prior to the American
Revolution (see BosroN TEA pARTy). It was a
leading force in the antislavery movement
during the 1830s. Population (2003 est): 581 616.

Boston Tea Party 17773\ Al expression of
colonial hostility towards Britain before the

"American RevolutioL A group of Americm
radicals objecting to the import of cheap tea
enforced by tlle Tea Act to rid the East India
Company of its surplus stocks. threw a cargo of
tea into Boston harbour. Britain retaliated with
the Intolerable Acts. See also srAMp Acr.

Boswell, James (174H5) Scottish miter,
the biographer of Samuel *Johnson. Son of an
Edinburgh advocate, he first met Johnson in
1763. The biography, published in 1791" ms
widely acclaimed.

Bosworth Field, Battle of 1zz eugust
1485) The battle fought near Market BoswortL
Leicestershire, in which Henry Tudor defeated
Richard III, ending the Wars of the *Rms.

q
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fuchard was killed in the battle and Henry be-
came the flrst *Tudor monardl as Henry VII.

botany The scientific study of plants.
Scientific botany dates from the 4th century
Bc. with the studies of the ancient Greeks-no
tably Theophrastus and Doscorides. The basic
principles of modern plmt classifrcation were
laid down by John Ray at the end of the uth
century, and by the middle of the 18th century
*Linnaeus had published his works, which es-

tablished the principles of *tuonomy still in
use. The invention of the rnicroscope in the
15th century enabled detailed studies of plant
structure, culminating in Schleiden's theory of
the cellulu [ature of plants in the 1830s. The
18th century saw the discovery of *photosyn-

thesis. During the 19th century the origin of
plant species was elucidated in Charles Dar-
win's thmry of evolution and Gregor *Mendel

established the mechanisms of inheritance.
Botany in the 2fth century was revolutionized
by advmces in physiology, biochemistry, cell
biology, breeding techniques, and genetic engi-
neering.

Botany Bay An inlet of the Tasman Sea, in
SE Australia- It was the site of Capt C.ook's first
landing in Australia (170), is now surrounded
by the suburba of Sydney. Area: about 42 sq km
(16 sq mi).

bot fly A hairy beelike fly belonging to the
families Gasterophilidae (horse bot flies), C4l-
liphoridae (e.g. the deer bot fly), or Oe stridae (e.9.

the sheep bot flyI The larvae are parasitic in
mammals, often living within nasal cavities or
the digestive tract to cause imitation and ver-
tigo. When mature tle larvae pass out with the
f aees. Cmynre wARBLB FLY-

Botha, Pieter Willem (1916-2006) south
African statesman; prime minister l.1978-84l
and president (1984-89). Although a vehement
supporter of *apartheid. he presided over the
new constitution of 1984 wNdr allowed some
non-Whites limited political power.

Botham, Sir lan Terence (D55- )British
cricketer. An all-rounder, he played for Somer-
set (1973-86), Worcestershire (1987-91), Durham
(1991-93), and England (1977-93), captaining the
side (198&81). He held a record number of test
wickets (1985-E8) and scored over 3fl)O rus in
Test matches. He was knighted in 2007.

Bothnia, Gulf of A shallow section of the
Baltic Sea, between Sweden and Finland. It re-
mains frozen for about five months of the
year. Area: about 117 000 sq krn (45 200 sq mi).

Bot{rwell, lames Hepbum,4th Earl of

(c1535-78) The third husband of Mary, Queen
of Scots. He was almost certainly reslDnsible
for the murder of her second husband *Darn-

Iey in 1567. Following their defeat at Carberry
Hill, Bothwell escaped to Denmark, where he
died, insane, in captivity.

bo tree An IndiaD tr€€, Ficus religiosa, up to 30
m high, also called the peepul or pipal" It has
heart-shaped leaves and globular purple fruits.
Related to the fig, the bo tree is sacred to Bud-
dhists, because Buddha sat beneath one when
he attained enligtrtenment. Family, Moroceoe
(mulberry family).

Botswana, Republic of (former name
until 1966: Bechuanaland) A country in the cen-
tre of S Africa lying between the Rivers Zam-
bezi and Molopo. It is largely an arid plateau,
with the Kalahari Desert in the S and W. The
River okarrango in the N is important fo! irri-
gation. The mai)rity of the populatiorL consist-
ing mainly of the Bantu-speaking Tswana
group, lives along the E border. The original in-
habitants, the Bushme[ are now a small mi-
nolity, konomy, chiefly agricultural. Large
quantities of minerals, including coal and dia-
monds, were discovered in the 1960s and by the
late '199G diamonds were providing over tlree
quarters of export revenue. Botswana now has
one of the fastest growing economies in Africa-
Histor,4 the area became the British l,rotec-
torate of Bechuanaland in 1885 and was an-
nexed to the Cape Colony in 1895. It later
became a British High C,ommission Territory,
gaining internal self-government in 196 and
full independence in 1966 as the Republic of
Botswana within the Commonwealth Until
1980 it was under the democratic rule of Sir
S€retse Khama (1921-80). Dr Quette Masfue was
head of state from 1980 until 1998, when he re.
tired in favour of Festus Mogae. Official lan-
guage: English- Currency pula of 100 thebe.
Area 575qD sq km 12220fJfJ q mi). Population
(2007 est): 1 815 50& Capital: Gaborone.

Botticclli, Sandro (Alessandro di Mariano
Filipepi; c. 1.145-1510) Rorentine *Renaissance

painter, called by his brother's nickname,
meaning "little barrel'His chief patroN were
the Medici, for whom he produced illustra-
tions for Dante's Divine Comedy xrd allegorical
paintings, sudr as Primaveio, Bitth oJ Venus
(both Uffizi), and Mars and Yenus (National
Gallery, London). In 1,ltl1-82 he worked on fres-
coes for the Sistine Chapel in the VaticaL

bottlebrush an evergreen Australian shrub
or tree of the gmus Callistemon (25 sp€ciesl
Growing to a height of about 6 IIL it has stiff
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narrow leaves,5 cm long. The flower heads con-
sist mainly of bunches of fluffy red or yellow
stamens, resembling bottle brushes. The fruits
are woody. Familyi MyT toceoe.

bottlenose A *dolphin, Tursiofs tfl4ncatus,
grey-blue and growing to 4 nL They are a shal-
low-water species, popular in dolphinariums
and for research into the social behaviour of
whales.

botulism A rare and serious form of food
poisoning from foods containing the toxin
produced by the bactedum C:lostridiurn botu-
Iinum. The toxin can affect tJre mdiac and res-
piratory centres of the brain and may result in
death- The bacterium thrives in improperly
preserved foods but is invariably destroyed in
cooking.

Bouak6 742N sm\,v A city in central Cote
d'Ivoire. It is an important trade centre, linked
to Abidjarl Population (1995 est): 3300(x).

Boucher, Frangois 177o3-7ol French *rG.

coco painter. Born in Paris, the son of a lace-
maker, he was influenced by *Watteau. He
worked for Louis XV, and Madame de Pom-
padour, whom he painted (Nationd Gallery of
Scotland). He became director of the Gobelins
tapestry factory (1755) and the French Academy
(176s).

BOUdiCCA &C BOADICEA.

Boudin, Eugine (1824-98) French painter
and forerunner of *impressionism, born in
Honfleur. He painted his coastal scenes in the
open air.

Bougainville A volcanic forested island in
the SlW Pacific Ocean, the largest in the
*Solomon Islands: a province of Papua New
Guinea- Copra cocoa, timber, and tortoise shell
are exported It has one of the world's largest
op€nrast copper mines. Rebels declared inde-
pendence in 1990 but the island was reoccupied
by government troops in 1992. A peace treaty
was signed in 1998; Bougainville was subse-
quently (2001) granted autonomy with the op
tion of total independence by 2016. Area: about
10360 sq km (4000 sq mi). Population (2000):

175 160. Chief town: Kieta.

Bougainvillea A genus of tropical South
American shrubs (18 species) dimbing by
means of hmked thorns. The shrubs bear nu-
merous showy "flowers" for most of the year.
The coloured Flrts are actually large bracts,
which surround the small inconspicuous flow-
ers. Famil)a Nycto Einoceoe.

Boulanger, Nadia (.luliette) (usa-1v/9)

French composer, teacher, and conductor.
Lemox *Berkeley md Aaron *Copland were
among her pupils. Her works include the en-
tata La Sirene (1908i awarded the Prix de Rome),
and the opera lo Yille morte (79771.

Boule& Pierre lrszs- ) French composer
and conductor, a pupil of Messiaen, he was
influenced by Schoenberg, Webern, and Cage.
He has used *serialism in such works as Slruc-
tures I and II (for two pianos; 1951-52 and
1956-61) and has set poems by RenE Char and
Mallarm6. His more recent works include
Nrire 2(19931.

Boutle, Andr6 Chartes (or Euhl; 1642-
f32) French cabinetmaker in the service of
Louis XIV. Boullework (or bullwork) is a style
of marquetry using brass, tortoiseshell, etc., in-
laid on ebony.

Boulogne-sur-Mer 50 43N 1 37E A port and
resort in N France, in the PasdeCalais. It was
severely damaged in World War Il. It is the
country's main fishing port and has a ferry ser-
vice to England. Population (latest est):44244

Boult Sir Adrian (Cedric) (1889-1983)

British conductor of the BBC Symphony Or-
chestra (193(F49) and the London Philharmonic
Orchestra (1919_5./). He was associated particu-
larly with the works of Elgar, Holst, and
Vaughan Williams.

Bourbons A European dynasty that origi-
nated in Bourbonnais (now AJlier, central
Frmce). It acquired ducal status in 1272, when
Agnds Bourbon married the sixth son of Louis
IX The first Bourbon king of Frmce was
*Henry IV (reigned 15811510) and Bourbons
continued to rule until the *French Revolution
(1792). The present pretender to the French
throne is Henry, Count of Clermont (1933- ).

The Bourbon Louis XMs grandson became
(17m) .Philip V of Spair where the Bourbons
ruled almost continuously until the abdication
of Alfonso XIII in 1931 His grandson *Juan Car-
los was restored to the Spanish throne in 1ql5.
In Naples and Sicily Bourbons ruled between
1734 and 1860.

Bourges (I^atin name: Avaricum)4705N 2 23E
A city in central France, the capital of the Ctrer
department. An impofiant town of Aquitaine,
it became the capital of Berry in the 12th cen-
tury and the centre of power following the
Battle of Agincourt (1415). Population 0atest
est): 75 609.

Bourguiba, Habib (1903-2000) Tunisian
statesma$ president (1957-87). A leading figure
in ttre struggle for Tunisian independence, he

r
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spent ten years between 1934 and 1)55 in
French prisons. After independence in 1956 he
became president, and in 1975 became life
president; he was deposed in a blmdless coup.

Boumemouth 1. 50 43N 1 ilw A resort in S

England, in Bournemouth unitary autlority,
Dorset, on Poole Bay. It has a famous symphony
orchestra. Population (1991 est): 155488. 2. A
unitary authority in S Englan4 in E Dorset.
Area 45 sq km (17 sq mi). Population (2001):

76344L

Bovidae A family of hoofed *ruminant
mammals (about 128 species), comprising an-
telopes, cattle, sheep, and goats. Several species
have been domesticated for meat, milk, hides,
and wool. Order: Artidactyla.

Bow, Clara (1905-65) US film actress. She per-
sonified the 1920s 'flapper" in such films as
Mantrap (1926) and i, (1927), becoming known
as the "lt" girl.

bowertird A songbird belonging to a family
lPtilotmhynchidoe: 18 species) found in Aus-
tralasian forests. 22-35 cm long, it is related to
the bird of paradise. Males court females by
building dome-shaped bowers with twigs,
moss, etc., often decomting them \lrith feathers
and shells.

Bowie, David (David Jones: r97- ) British
pop singer and songwriter, noted for his
changes of style and image. His albums include
Ziggy Stardust l7E72l, Heroes \gn\ Let's Dance
(1983), and Heathen (20021. He has also acted in
fihns.

bowling (oi tenpin bowllng) A game in
which players compete by attempting to
knock down standing pins with rolling balls.
The ten pins, 38.1 cm (15 in) high and each
weighing about 1.5 kg (35 1b), are placed in a tri-
angle (frame) 18.29 m (20 yd) distant at the end
of a wooden lane. Ihe balls, wNch have a
thumb hole and two finger holes, have a maxi-
mum circumference of 585 cm (27 in) ald a
maximum weight of 7.26 kg (16 lb). Ten frames
comprise a game.

bowls a game in which biased bowls
('woods') are rolled towards a smaller one (the
"jack"). Flat green bouils is played on a level
grass surface 40-44 yd l%,6-N.2 m) square.
Matches are usually played between two sides
of four, each player using two bowls: a contest
consists of three to six simultaneous matches.
The jack is rolled onto the green by the first
player and is followed by the other bowls in
turrl the object being to position them as near
the Fck as possible. clown gxcen bqrls is

playe4 mainly in N England, on a green 3H0
yd (27.4-549 m) square and sloping up to a cen-
tral area raised 6-12 in (15-30 cm). Matches are
usually siggles lasting mtil one player ruches
a score of 21

bor A srnall evergrem tree, Buxus seTnper-

viiens, up to 9 m high. The leaves are small and
glossy and being slow growing, box is widely
grown as hedges for topiary. Familf Buxaceae.

boxer A heed of working dog originating in
Germany. It has a powerful frame with long
straight legs and a broad muzde. Height 56-61
cm (dogs)i 53-58 cm (bitches).

Boxer Rising (1900) A rebellion in Ctrina so

called because the rebels belonged to a secret
society named the Fists of Righteous Harmony.
They opposed the Western presence in Chha
and, wearing yellow sashes, marched on
Peking, killing and pillaging as they went. The
rebellion was suppressed by an international
force.

boxing Fist-fighting between men wearing
gloves in a ropedoff ring. Organized boxing in
modern times began in 18th<entury England
The Queensberry Rules, drawn up under the
patronage of the Marquess of queensberry
(18r14-19mland published in 1867, lay down t}le
rules. In professional boxing the ring is 14 x 20
ft (4 x 6 m) square. The weight Iimits for prc
fessional boxers are: flyweight,112 lb (503 kg):
bantamweight, 118 lb (535 kg); featherweight,
726 lb 1s7.2 kg); lightweight, 13s lb (612 kg);
light welterweight, 140 lb (635 kg): welter-
weight,147Ib (65.7 kC); IiCht middleweiChL 1tl
lb (69.8 kg); middleweight,160 lb [25 kgI tight
heavyweight, 175 lb (79.4 kg)i heavyweight, un-
limited. A bout consists of up to 15 &minute
rounds, separated by 1-minute intervals A
fight may be decided on points (marks awarded
by the judges after each round) by disqualifi-
cation" or by knockout (defined as being ilnaug
to rise within ten secondsl world titles ile of-
fered by the World Boxing Council, the World
Boxing Association, the International Boxing
FederatiorL and the World Boxing Organiza-
tion Concern has been expressed regarding the
danger to health (especially brain damage) of
this sport.

box turtle A terrestrial turtle beloDging to
the North Amerim genrs Terapne (6

species). Up to 18 cm long, they have a high-
domed carapace and a hinged plastro4 whidt
allows the shell to form a protective box Fam-
iy, Emydidaa

Boyle, Robert 06n-9\ Irish scientist. His
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Thr Slcptical Chymist (7ffi7\ distinguished be-
tweeD elements, compounds, and mixtures and
dismissed the Aristotelian concept of the four
elements. His work on gases led to Boyle's law
(1663), stating that fhe pressure of unit mass of
an ideal gas at constant temperature is in-
versely proportional to its volume. This law is
only approximately true for real gases.

Boyne, Battle of dre (1 July 1590) The vic-
tory of William III of England over the former
King James II in Ireland. The battle was fought
at the River Boyne, N of Dublin, where James
hoped to halt the Williamites'advance south-
wards. The battles of the Boyne and of *Augh-

rim are still celebrated by Ulster Unionists on
the Latter's anniversary,12 July.

Boyoma Falls (former name: Stanley Falls)
A series of seven cataracts in NE central Demo.
cratic Republic of Congo on a 1(Dkm (62-mi)
stretch of the River Lualuba, where it becomes
the Congo River.

Boy Scouts see scour AssocrATroN.

Brachiopoda A phylum of primitive ma-
rine invertebrate animals (about 250 species)
called lamp shells because of their resemblance
to Roman oil lamps. The body is protected by
two shell valves, usually attached to the sea bed
by a fleshy stalk (peduncle). Eggs and sperm are
discharged into the sea and produce free-swim-
ming lawae.

bracken (or brake) A widely distributed
*fern, Pteridium aquilinurn. Its black under-
gromd rhizome creeps extensively, producing
aerial fronds, up to 5 m high, with stalks bear-
ing triangular blades made up of branches of
paired leaflets. Spore capsules occur in brown-
ish clusters (sori) under the leaflets. Famil),:
Denflstaedtioceae.

Bracknell 5126N 045w A town in SE Eng-
Iand. in Bracknell Forest unitary authority,
Berkshire, develop€d as a new town since 19,19.

It is a centre for high-tech electronic indus-
tries and services. The Meteorological Office is
here. Population (1991 est): 60 895.

Bredmell Forest A unitary authority in SE

England" in SE Berkshire. Area: 109 sq km (,12 sq
mi). Population (2m1): 109 606.

bract A modified leaf found at the base of a
flower or inflorescence (flower cluster). Occa-
sionally bracts are large and brightly coloured,
resembling petals, as in the poinsettias. Smaller
bracts Oractoles)my be found on tlrc flower
stalk

Bradbury, Sir Malcolm Stanley (1e32-

2000) British novelist and critig who estab-
lished his reputation with Ifu History Man
(1975). His other works include the comic nov-
els Eotiflg People s Wrong (1959), Rates of Ex-
change 179{!31, and To th€ Hennitage (20{n). He
also wrote for television. He was knighted in
2000.

Bradbury, Ray (1920- ) US science-Ection
writer. His novels indude The lllushated Mon
(1$71, F ohrenheit 451 17!5.31, Death is a Innely Bui-
ness (1985), and A Graveyard f or Lunatics (7fi1.

Bradford t . ss 48N 1 ,L'w A city in N England
in Bradford mitary authority, West Yorkshire.
It is the foremost wool textile town in the tJK.

Financial services are of growing importance,
as is tourism. Population (19971:289776.2. A
unitary authority in N England, in West York-
shire. Area:370 sq km (143 sq mi). Population
(20071:45766[.

Bradman, Sir Donald George (Do8-
2001) Australian cricketer, who was the most
successful batsman of his era (1928-,18). He
scored 117 centuries in 338 first{lass inni.ngs
and in Test matches averaged 99.94 runs. His
best score was 452 not out (]929-30). As Aus-
tralian captain (1935-48) he never lost a series.

Braemar 5701N 234W A village in NE Scot-
land, in Aberdeenshire on Clunie Water (a trib-
utary of the River Dee). It hosts the annral
Highland games.

Braganfa (or Br.ganz.l The ruling dynasty
of Portugal from 1ff0 to 1!n0 and of Brazil
from 1822 to 1889. The family was descended
from Alfonso, illegitimate son of John I
(X157-1,f:B; reigned 1j185-1433) and lst Duke of
Braganga The first Braganga king was John IV
(1604-56i reigned 154ffi) and the last was
Manuel II (1889-1932; rei8ned 1908-10), after
whose deposition Portugal kame a republic
When Brazil became independent (1822), it was
ruled by two members of the family, Pedro I
(f98-1834; reigned 1822-31) and Pedro II
(1825-91 reigned 1831-89), before becoming a
republic (1889).

Bragg, Sir William Henry (u62-1e42)
British physicist, who worked in Australia
from 1886 to 1908. His early research is de
scribed in Studies in Radiaactivity (7yLZ). With his
son Sir (W'illiam) Iewr€lrce Bragg (1890-1971) he
discovered Bragg's l,aw of X-ray diffraction,
stating that if two parallel X-rays of wave
length l, are reflected by adFcent planes, dis-
tance d apart, in a crystal lattice and the rays
then constructively interfere, then Zsino =
nA where fl is an integer and 0 the angle be-

q
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tween the X-rays and the plmes. Together they
Mote X-rays and Crystol Structure (1915) md
wer€ jointly awarded the Nobel Prize in 1915.

Brahe, fycho (1,'t6-1601) Danish as-

tronom€r, who made accurate astronornical in-
struments enabling him to revise existing
astronomical tables. As a result of observing a
nova in 1572, King Frederick II had two obser-
vatories built for him, where he worked from
1580 to 1597. He believed in a compromise be
tween Copernicus'heliocentric system and the
Ptolemaic view that the earth is immobile. He
thought that the sm md moon revolve round
a static earth, but that all other bodies revolve
round the sun. After Frederick's death, he
moved to Prague, where "Kepler became his
student. After Tycho's deat[ Kepler used his
teacher's observations to test Ns laws of plan-
etary motion.

Brahma The creator god of later Vedic reli-
gion. Arising from the cosrnic Golden Egg, he
brings into existence the (yclical process of the
creation and destruction of the world. His four
heads and arms represent the four *Vedas,

castes, and yugas (ages of the world). Brahm
represents the creative aspect of supreme
deity in the trimurti triad but since the 7th
century his worship has been superseded by
that of Siva and *Vishnu.

Brahman In the "Upanishads, the changeless
source of the phenomenal universe, seen as an
all-pervading infinite Being, who is both the
basis of existence and the state of one who has
achieved release (see ATMAN). Brirhman origi
nally memt "the sacredWord," and was the ex-
clusive domain of the literate priestly caste. In
its extended significance it came to be the
proper spiritual object of that class alone. See

BRAHMANISM. SCC AISO ZNAU,

Brahmanas Commentaries on the *Vedas,

written in gnskrit b€tween about 1000 and
600 Bc. They are major sources of Indian phi-
losophy, theology, and myth See olso upeN-
ISHADS.

Brahmanism An early speculative rather
than devotional form of *Hinduisrn derived
from the *Vedas and characterized by the ven-
eration of an elite priestly caste, who, as the
privileged keepers of religious knowledge em-
bodied the sacred word. See also sRaHMaN.

Brahmaputra River a river in S Asia Ris-
ing in SW Tibet as the Tsangpo, it flows gener-
ally E across the Himalayas before turning S

into the Assam Valley of NE lndia as the Di-
hang. From here, as the Brahmaputra, it flows

WSWacross NE India to !:in the River *Ganges

N of Gaolundo Ghat. Length: 2900 km (18m mi).

brahmin 1or brahman)The first of t]:e four
major Hindu castes, that of the priests, they
alone are able to perform the most important
religious tasks, to study and recite the scrip
tures. Since in India spiritual and secular
knowledge are virtually inseparable, brahmins
frequently wield considerable intellectual and
political power.

Brahm+ Johannes (1833-97) cerman com-
poser, born in Hamburg. Brahms moved to vi-
enna in 1863 and later becirme musical director
of the G€sellschaft der Musikfreunde (Society
of Friends of Musiq 1872-E). His main orches-
tral works comprise four symphonies, two
piano concertos, a violin concerto, and a con-
certo for violin and cello. His choral works in-
chtde A German Requiem (7E6El and the Alto
Rhopsody (1869). He wrote a large quantity of
chamber music and composed much piano
music and many songs.

Braille, Louas (1809-52) French teacher, who,
blinded by an accident at the age of three, pub-
lished a system of writing that allows the blind
to read by touctt. Modern Braille consists of 63
characters, each of which is made up of one to
six embossed dots.

abcdefghij

klmnopqrst

uvwxyz

numeral
and lor of the with sign

Braille. The alphabet.

brain The nervous tissue that lies within the
skull and is ensheathed by three membranes
(meninge$. It is the organ of the mind and it
controls rnany bodily activities. The hindmost
part of the brain joining the *spinal cor4 is the
medulla oblongata: this ascends to the IDns,
which joins the midbrail These parts, together
called the brainsterD" control breathing md
heartbeat and regulate the level of conscious-
ness. They alrc convey infomtion to md from
the cerebrum, The cerebellum, connected to
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striped bass

cerebrum

cerebrum

gras snake

ceebrum

pig@n

cerebrum

r
cat

(himpanz*

human

btain. The brains o{ these reprsentative venebrates (drawn to th€ same scale) show a progressive increase in dre size

and complexity of dre cerebrum. ln humans fiis development is such that $e cerebrum covers or encloses all $e other
parts of the brain.

the brainstem, ensures the coordination of
movements. The upper end of the brainstem is
connected to the most highly developed part of
the brain-the cerebrurn This consists of two
cerebral hemispheres irined by a tract of nerve
fibres. Its surface is intrietely folded and is
made up of an outer layer of nerve cell bodies
(grey matter) and an inner mass of nerve fibres
(white matter). The cerebrum is largely re-
sponsible for understanding language,
thought, and the voluntary control of move-
ments. The hemispheres differ in function: one
hemisphere controls the dominant side of the
body (normally the left hemisphere in right-
handed people) and that hemisphere controls
speech. The nondominant hemisphere special-
izes in analysing how thiags are arranged in
space. Deep within the cerebrum and brain-
stem lie cavities (ventricles) fllled with *cer-

ebrospinal fluid. The brain of vertebrate
animals is similar but less highly developed
than the human brain: in lower animals a col-
lection of gmglia (nerve cell bodies) functions
as the brain.

Bramante, Donato (1444-1514) Italian

painter and architect of the Renaissance. From
about 1498 he lived in Rome, where he built tlre
Tempietto di S Pietro in Montorio (1502) and
the (now destroyed) Palazzo Caprini (1514). He is
considered the founder of Roman High Renais-
sance architecture; his plans for St Peter's
formed a basis for the later designs of
*Michelangelo.

brambling A flnch Fringilla montifringilla,
14.5 cm long, that breeds in Asia and N Europ
and migrates south in winter. It has a brown-
speckled plumage with white wing bars and
orange underlnrts but in winter the male has
a black head and back.

Bran A legendary Celtic god-king of Britain,
whose story is told in the *Mabinogion. A
giant, he once waded across the Irish sea His
severed head lived on for some 80 yearg giving
good advice before being finally buried in Lon-
don to protect Britain from invasion.

Branagh, Kenneth (1961- ) British actor
and director. He founded the Renaissance Thea-
tre Company in 1986 and appeared in both
Sbakeslrearean md contemlnrary plays. His
films include Henry V (19t!9\, Mary *ellcfs

)_ffiE
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Frankenstein (1991), and Hamlet (19971. He wx
formerly married to Emma *Thompson.

Branchiopoda A class of small, mostly
fresh-water *crustaceans (over E00 species).

They indude the fairy shrimps, 'tadpole
shrimps, *water fleas, and clam shrimps, all
bearing flat fringed appendages used for loco
motion, respiration, and filter feeding. Par-
thenogenesis is common.

Brancusi, Constantin (1876-1957) Roman-
ian sculptor, who moved to Paris in I)04. His
stone and metal sculptures, suchas thesleeping
Muse series beginning in 1906 and t}te Birds
variations (1g12-4o\ possess an abstract sim-
plicity. In contrast, his wood sculptures, such as

the Prodigal Sm 11915), utilize angular forms in-
spired by African art.

Brandenburg 1. s224N 1231E A ciry in E

Germany, on the River Havel It was the fonner
capital of the province of Brandenburg and has
been Iargely rebuilt since World War II. Popu-
lation 0atest est): 93 550. 2, A Land and former
electorate of E Germany. The region was con-
quered by rhe Germans betwm the 10th and
12th centuries and in 1157 Albert (l) the Bear
became margrave, and then el€ctor, of Bran-
denburg. Under Frederick William. the creat
Elector (1640-88I Brandenburg gained suzer-
ainty of Prussia and became a leading German
power. In U01 the Elector of Brandenburg be
came Frederick I of Prussia. After World War II
some Eastern parts of Brandenburg became
Polish. lt was reinstated es a Lond in 1990. Popu-
lation (2000 est): 2 6fl 2m.

Brandenburg Gate A ceremonial gateway
in Berlin, built (1789) in the neoclassical style by
the architect CG.langhans (1732-1808). Situ-
ated at the W end of Unter den LinderL it be-
came the symbol of the modernized city.

Brando, Marlon (,1F.24-2w4\ US film actor,
influenced by the "method" of the New York
*Actors' Studio in the 1950s. His flms include A
Streetcor Named Desire (1951), On the Watetfront
l795al, The Mfatht (79721,, Apocalypse Now

\L979l,and Don Juon de Marco (19%1.

BrandlL Willy (t913-92) C,erman stitesman;
chairman of the Social Democratic Party

l1%l-87l, and chancellor of West Germany
(195}74). In Norway from 1933, he was a leader
of the resistance movement against the Nazis
throughout World War II. As chaacellor he ne-
gotiated treaties with Russia Poland, and East
Germany and in 1971 was awarded the Nobel
Peace Prize. He resigned when it was revealed
that one of his aides was an East C€nnan spy.

brandy A spirir distitled from fermented
grape juice (wine) or other fruit juices. The
best types of wine brmdy are matued in mk
casks and named after the Cognac and Arma-
gnac districts of France. Marc (French) or
grappa (Italian) brandy is made from the refer-
mentd grape pips, skins, and stems ldt after
pressing for wine. VSOP-very superior old
pale-brandy is usually 20-25 years old

Brandywine, Battle of tte (11 September
1777) A battle during the *American Revolu-
tion. Sir William Howe (17291814I advancing
on Philadelphia encircled Gen George Wash-
ington's troops ill an attempt to cut off the
city. Howe crossed the Brandywine Creek, de-
feated Washington's surprised trmps, and sub.
sequently occupied Philadelphia.

Branson, Sir Richad (19so- )Brirish en-
trepreneur who founded the Virgin Group, in-
cluding Virgin Records (sold in 1992), Virgin
Atlantic Airways, and Virgin Rail Group. He
was the first to cross both the Atlantic (1987)

and the Pacific (19!Il) in a hot-air ballmn He
was knighted in 2000.

Braque, Georges (1882-1963) French
painter, who with *Picasso developed *cubism.

Notable among Braque's innovations were the
use of lettering in compositions, e.g. Tlu Pur-
tuguese (7917i Basle), mixing paint with sand to
produce interesting textures, and papiers col-
l6s (paper pasted on canvases).

Brasllia 16 oS 4s 10W The capital and a federal
district of Brazil, situated on the central
plateau It was inaugurated in 1950, the chief
designer being Lfrcio Costa and the principal
architect, Oscar *Nieneyer. Its modern build-
ings indude the National C.ongress BuildiDg
and the cathedral Population (2000)i7W42.

brass An *alloy of copper and zinc. Brasses

contahing less than 35% zinc are ductile whm
cold, those with more are harder. It does not
rust but exposure to sea water caus€s leadfng
out of the zinc. this is partialy preventd by
the addition of tin (1%) in Nayal Brass, some
times with about 0.05% of arsenic

Brassica A genus of mainly annual or bien-
nial herbs (about 40 species), with erect clusters
of four-petalled yellow flowers. The genus in-
dudes many important vegetables, induding
broccoli Brussels sprout, cabbage, cauliflower,
kale, rape, swedg and turnip.

brass instruments Wind instruments
made of brass. The *French horn, *trumpet,
*trombone, and *tuba are used in orchestras;
brass bands also include rbugles and *comets.
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Brass instruments have either a cup-shaped or
cone-sbaped mouthpiece, the shape of which
influences the tone quality, as does the type of
bore, which may be conical (horn) or rylindrical
(trumpet). A brass instrument plays the har-
monic series natural to its length; additional
series are made available by the use of crooks,
slides, or lalves.

Bratislava (German name: Pressburg: Hun-
garian name: Pozsony) ,18 10N U 10E The capital
of Slovakia on the River Danube. It was the
capital of Hungary 0526-17u1. Notable build-
ings include the gothic cathedral (13th cen-
tury), where many of the kings of Hungary
were crowned. It is an industrial centre and
river port. Population (2000 est): 448 292.

Brattain, Walter Houser (1902-87) US
physicist, who shared the 1956 Nobel Prize for
his part in the invention of the transistor (with
W. B. *Shockley and John Bardeen).

Braun, Eva (1910-45) The misrress and finally
the wife of Adolf Hitler. Their relationship
probably began in 1933 and they were married
shortly before their suicides on 30 April 1945.

Brazil, Federative Republic of (Por-
tuguese name: Brasil) A country comprising aI-
most half the area of South America The N of
the country is dominated by the Amazon basin
with its tropical rain forests. The land rises to
the Guiana Highlands in the N and the Brazil-
ian Highlands in the S, with large tracts of
grassland in between. The population is largely
of European descent, with a small and dwin-
dling Indian minority. In recent years destruc-
tion of the Amazon rain forests has caused
worldwide concern. Economy agriculture re-
mains important, the chief crops being sugar
cane, manioc, maize, rice, and beans. Brazil is
the world's largest producer of coffee. Cocoa
bananas, and oranges are also important. Live-
stock breeding has increased and Brazil is now
ahead of Argentina as a cattle producer. The
fishing industry is nationalized Brazil is excep
tionally rich in mineral resources; the iron-ore
reserves are estimated to b€ the largest in the
world. Large deposits of phosphates have been
discovered, as well as uraniunL manganese,
gold, and copper.90% of power comes from hy-
droelectric sources. Oil production only pro-
vides a fraction of Brzil's domestic needs
although offshore fields have been found near
Campos. Hisrorra claimed by the Portuguese in
1494, it became a Portuguese settlement. Dur-
ing the Napoleonic Wars the Portuguese court
was transferred to Brazil and in 1815 it was
made a kingdom. In 1822 independence was de

clared by Pedro I (1798-1834). son of John VI of
Portugal, with a constitution that proclaimed
him emperor. In 1889 his son Pedro II (1825-91)

was deposed and Brazil became a republic.
From 1930 to 1945 it was ruled by the benevo-
lent dictator Gettlio Vargas (1883-1981). Less

stable governments followed. Elections were
held in 1985, ending 20 years of military rule.
Subsequent governments have struggled with
a series of economic and financial crises. The so-

cial democrat F. H. Cardoso was president from
1% to 2002, when he was succeeded by a so
cialist, Luiz Inacio Lula da Silrra Offlcial lan-
guge: Portuguese. Currenc][ real of 10O

centavos. Area: 8 511 865 sq km (3 286 000 sq mi).
Population (2003 est): 178470000. Capital:
Brasilia.

Brazil nut The seed of a tall forest tree,
Bertholletia excelsa, rp to .15 m high native to
tropical South Ameria The tree produces
fluffy flowers that develop into woody fruits,
each contafuring 12-24 seeds (the nuts). Famil),:
Lecj'thidaceae.

brazilwood An evergreen ttee, Coesolpinia
brasiliensis, of tropical South America- The
leaves are bipiffrate and the orange flowers de-
velop into seed pods. The tree yields a very hard
wmd used for cabinetwork. Family legumi-
nosae.

Brazzaville 4ulw 1515E The capital of
CongoBrazzaville, situated on the Congo River
opposite Kinshas (in the Democratic Republic
of Congo). Founded in the 1880s, Brazzaville be-
came capital of French Equatorial Africa in
1910. During World War II it was the centre of
the Free French forces in Africa lt became cap
ital of the newly independent Republic of
Congo (now Congo-Brazzaville) in 1960. Popula-
tion (1995 est): 937 5-l9.

breadfruit The starchy fruit of a tropical
t@ Artoearry cofimuflis. When roasted it
forms a staple part of the diet in the Pacific is-
lands. The tree grows to a height of 30 m and
has shiny divided leaves. The large round fruits
have a thick rind and develop from long fe-
male catkins. Famlly: Moruceae.

bream One of several *teleost fishes, espe.
cially Abramis Wamo, a fd and game fish re-
lated to *carp that occurs in Europem lakes
and slow-moving rivers. Its deep body, 30-70
cm long, is bluish grey or brown above and sil-
very below. See also sEA BREAM.

Bream, Julian Alexand€r (1933- )
British guitarist and lutenist. whose repertoire
indudes arrangements of baroque and Renais-

(il
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sance pieces as well as works written for him
by Britten md Henze.

breathalyzer e roadside test used by the po-
lice to esrimate the amount of alcohol in the
breattr. In the UK a suspectd driver blows
through a tub€ into a device, which records the
level of alcohol in the breath lf the level is
above the legal limit (35 pg of alcohol per ml of
breath or 80 mg per 100 ml of blood), the sus-
pect is arrested and taken to a police station,
where a further specimen of breath (or blood
or urine) is taken for analysis. It is this speci-
men that provides evidence for prosecution
for drunken driving offences.

Brecht Benoh (1898-1956) German drama-
tist and ptrt. He studied medicine and was con-
verted to Marxism in 1928. Ihe Threewny
OWra was an adaptation of John Gay's The Beg-
gar's Opera, with music by Kurt Weill. In 1933

he moved to Scandinavia and the USA (1911-47).

During these years he wrote Galileo (1938),

Mother Courage (1Ci9) and The Caucasian Cholk
Circle (79491. In 1919 he returned to East Berlin
and founded his Berliner Ensemble Company.

Breda 51 35N 4 45E An industrial town in the
SW Netherlands, in North Brabant province. Its
Gpture by the Spanish in 1625 is depicted in
Velizquez' famous painting,The Surendu of
Breda. Population (1999 est): 159042.

Brehon laws A collection of ancient Irish
laws, dating back to the 8th century, which
constitute one of the most important sources
for the history of contemporary Irish society.
The Brehon was an official who pronounced
upon the law. The laws describe conditions of
tenure and transfer of land and fixes penalties
and fines for criminal acts.

Bremen 1. 5305N 8,18E The second largest
port in C,ermany, capital of the Lofld of Bre-
men. Its industries include shipbuilding, oil
refining, arrd food processing. Population (1999

est): 542 300. 2. The smallest Land of Germany,
comprising the cities of *Bremen and *Bre-

merhaven enclosed by the lofld of Lower Su-
ony. Area:404 sq km (155 sq mi). Population
(2000):673 100.

Bremerhaven $33N 83sE A city in Nw
Germany, in Bremen on the Weser estuary. It is
a majnr fishing, freight, and passenger port, its
industries include fish processing and ship
building. Population (1999 est): 123800.

bremmstrahlung Electromagnetic radia-
tion emitted by a charged particle when it is
dselerated on passing close to a nucleus. The
effect is most often observed with electrons

since they are light and therefore easily decel-
erated Csmic rays dissipate their energy as

bremmstrahlung on entering the earth's at-
mosphere.

Bren gun A gasoperatd light machine gun
with interchangeable barrels first built at
Brno, Czechoslovakia (1933[ and later manufac-
tured at Enfleld, LJK (1935). Widely used in
World War II, it was accurate and reliable and
used 03)3 calibre ammunition

Brenner Pass 4702N 1132E The lowest oi
the chief lnsses in the AIps, on the Austrian-
Italian border. Important since Roman times, it
links Imsbruck (Austria) with Verona 0taly).

Brescia 4533N 1013E A ciry in ltaly, in Lom-
bardy. It has Roman remains,gt}l{entury and
17th-century cathedrals, and a 12th{entury
palace. Population (2000 est): 191 317.

Breslau see wnoctew.
Bresson, Robert (1907-9) French film di-
rector and screenwriter. His films, which are
rnainly austere treatments of moral and spiri-
tual dilemmas, include Ie Journal d'un rurE de

campaEne 119fl\ Moilchette l7!X7\ and. L'Argent
(1e8s).

BtEst 1. (name urtil 1921 Brest-Litovsk; Polish
name: Brze56 nad Bu-giem) 52 08N 23.OE A port
in Belarus, near the Polish border. It is a maFr
industrial centre. Population (1998 est): 297 000.
2.,A23N 43OW A port and nav-al base in tIW
France, in the FinistCre department on the At-
lantic Ocearl A German U-boat bas€ in World
War II, it was almost entirely destroyed by Al.
Iied bombing. Industries include fishing, drem-
icals, and clothing. Population (19l)9li 749 634

Brethren Members of the Protestanr
Breth.ren Churches. The largest, called the
Church of the Brethren, was founded in Ger-
many in the early 18th century. Persecution
forced its members to emigrate to America,
where they became known as "Tunlers,'
"Dunkers," or'German Baptists." They believe
in temperance and pacifism and practise adult
baptism by triple immersion

Br6tagny, Trc.ty of (1360) The treaty that
conduded the first phase of the *Hundred

Years'War. Never fully effective, it promised a
ransom of €500,000 for -Jotur 0l) t}te Good of
France (131H4; reigned 135(F64: captured at
Poitiers in 1356) and granted territories, includ-
ing Aquitaine, to Edward III of England- In re-
turrL Edward was to renounce his daim to the
French throne.

Brcton A C-eltic language with four distinct
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dialects spoken in Brittany by about one mil-
Iion people. Originally introduced by immi-
grants from SW England, it is related to
Cornish and Welsh but has been strongly in-
fluenced by French- It has a literature that
dates from the 15th century.

Bre(ton Woods Conference (1914) A con-
ference held at Bretton Woods, tl€w Hamp-
shire (USA), at which the USA UK, and Cflada
established the financial rules that led to the
setting up of the *International Monetary
Fund (IMF) and the *International Bank for Re-

construction and Development World Bank).
Each country agreed to maintain its currency
within 1% of a value fxed for gold and to back
the IMF in bridging any temporary payments
imbalarces. The system collapsed in 1971, fol-
lowing the US Government's suspension of
convertibility from dollars to gold

Brczhnev, Leonid Ilich (tso6-82) soviet
statesman: secretary of the Soviet Communist
Party (19A1-82) and president of the Soviet
Union (1977-82). Brezhnev, a metallurgist, was a
political leader in the Red Army during World
War II. He and *Kosygin forced Khrushchev to
resign in 196{. His rule was marked by detente
with the West. intervention in the affairs of
other E European countries, and social and eco.
nomic stagnation at home.

briar A shrubby rambling *rose with arching
prickly stems, found in hedgerows and scrub
in many parts of Europe. The principal species
are Rosa rubiginosa, k micrantht, k oSrestis, and
R. elliptica. See also swEET BRrAR-

Briar is also the name of a shrubby white
*heath (Erica orbreal, the roots of which are
used for making briar pipes.

bribery and corruption The giving of a
gift to a person in a position of trust, to induce
him to act contrary to his duty. If such a gift is
s€cretly given it is presumed to be corrupt.
Bribery of public serv"ants is illegal according
to the Public Bodies C-orrupt Practices Act
(1889). Obtaining a title or similar honour by
bribery is a crime according to the Honours
(Prevention of Abuses) Act (1925). Bribery in
connection with parliamentary aad other elec-
tions is a corrupt practice forbidden by the
Parliamentary Eledions Act (1868)and the Rep
res€ntation of t}le People Act (1949).

bricks a traditional building material in the
form of a rertangular block usually measuring
z25x 112x 75 mm. They are normally made
from day and baked or fired in a kiln at about
900oC Water is driven off, orgmic metter be-
comes oxidize4 and some of the clay minerals

fuse and fiIl the gaps between the clay parti-
cles. Iron oxide gives the brick its reddish col-
our. London stock bricks are yellowish on
account of th€ sand and alumina they contail
Bricks are laid in rrarious patterns, known as

bonds.

bridge e card game deriving from whist.
Straight bridge was first played in Britain
about 1880; having overtaken whist in popular-
ity, about 1911 it was displaced by its descen-
dant, auctiorl bridge in wNch the opposing
parrs of partners competd to decide the
trump suit.8y1929 conract bridge whichhad
developed in the USA, was popularized by Ely
Culbertson (1891-11)55). Two pairs of partners
bid to name the trump suit (or to play vdthout
a trump suit) and "contract" to win a specified
number of tricks above the six tricks of the
"book.'A game consists of 100 points, with eadr
spade or heart trick counting 30, each diamond
or club 20, and for a bid in no trumps 40 for the
first trick and 30 for subsequent tricks. only
the tricks contractd for in the bidding are
counted towards game; extra points are
awarded sepa.rately for "honours" (ace to ten of
trumps), overtricks, and for slams (when the
partners have bid for and won all the tricks or
all but one trick in a hand). Penalty points are
awarded to the opponents for undertricks. The
side winning two games consecutively or two
games out of thre wins the rubber, which
counts as either 500 or 700 extra points.

bridges Structures that provide a mems of
crossing a river, valley, road, or railway. There
are three basicdesigns. Beam(or girder) bridges
are supported at their ends by the ground
with the weight thnEting downwards. The
cantilever is a more complex form of girder.
Arrh bridges thrust ourwards as v/ell as down-
wards at their ends and are in compression.
Suspension bridges use cables under tension to
pull inwards against anchorages in the ground
The roadway, or a truss supporting it, hangs
from the main cables by a network of vertical
cables. See illustration on p.1.15.

Bridge, Frank lraz*-rxr) British composer.
His orchestral suite The Sea (1910-11) earned
him early popularity but his later works, such
as Oration (for cello and orchestra 1930), are in
a highly individual modern idiom. He was t}re
teacher of Benjamin *Britten.

Eridgend a county borough of S Wales, cre.
ated in 1996 from part of Midclamorgm Area:
264 sq km (102 sq mi). Population: (2001): 128 650.

Bridge of Saghs (ltalian name: Ponte dei
Sospiri) A covered bridge in Venice (Italy) link-

q
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D simple girder

arch

cantilever

ll
suSpenson

bridges. The anows show how lorces are exerted onto
or away from $e foundations in each o{ the basic

structural types.

ing the Doge's Palace with the prison: named
from the sighs of the prisoners crossing it.

Bridget St (St Bride or St Brigat died c. s23
ao) Irish abbess and second patron saint of lre
land. She is believed to have fomded the first
Irish convent, at Kildare. Feast da]4 1 Feb.

Bridgetown 1405N s935w The capital of
Barbados, a port in the SW on Carlisle Bay,

founded in 1628. Population (latest est):6070.

Bridgewater Cana! a mterway con-
structed in 175H1 by James 

*Brindley for the
Duke of Bridgewater; it rm from Worsley to
Manchester (later extended to Liverpool) and
was used for transporting coal. The first
British canal, it is constructed on an aqueduct
across the Irwell Valley.

Brie An area in N France, between the Rivers
Seine and Marne. Predominmtly agricultural,
it produces wheat and sugar beet and is noted
for its cheese. Area: 6500 sq km (2510 sq mi).

Bright Richard (1789_18s8) British physi
cian, who described many disorders, particu-
larly the group of symptoms, including
oedema (retention of body fluid), that he

showed to be due to kidney disease. Ttris is
sometimes called Bright's diseas€ (see NEPHRI-
rrs).

Brighton 50 50N o lorrv A resort in S England,
in Brighton and Hove unitary authority, East

Sussex Originally a fishing village, its growth
b€gan with the development of sea bathing in
the U50s and the patronage of the Prince Re-
gent (later George IV), who had the Royal Pavil-
ion redesigned by John 

*Nash in oriental style.
Other notable features include the Lanes (fa-

mous for their antique shops) and the boating
marina (completed in 1yl9). Population (1991

est):133400.

Brighton and Hove A city and unitary au-
thority in S England" in East Sussex. Area:72 sq

km (28 sq mi). Population (2001): 247 820.

Bragit A Celtic goddess of fire, fertility, and
culture. Elements of her cult were passed into
the traditions surrounding St *Bridget, nG
tably the burning of a sacred fire by her sfuine.

brill en ediUte *flatflsh Scophthalmus rlwmbus,
related to *turbot, that occurs in European
coastal waters. Its smooth body is sandy with
light and dark spots above.

brimstone A lemon-yellow butterfly, GG

nopteryx rhafini,found in Europe, N Africa and
parts of Asia Adults hibernate, flying early in
spring. The next generation emerges in June or
later, the caterpillars feeding on buckthorn.
Family. Pieridae.

Brindley, tames 17276-z2) British canal
builder. He desigaed and built some 588 km of
mals, including the *Bridgewater Canal, with-
out ever using diagrams or calculations.

Brisbane 27 30s 153 ooE The third largest city
in Australia, the capital and chief port of
Queensland. Exports include wool meat, min-
eral sands, and wheat. Notable buildings in-
clude Parliament House (1869), the Observatory
(1829) built by convicts, and the Queen Eliz'-
beth II Stadium built for the 1982 Crmmon-
wealth Games. Historl originally a penal
colony, the settlement was opened to colonists
in 1842. Population (1998 est): 84t| 741

bristlecone pine A *pine tree, Pif,us aris-
tata, native to mountainous regions of C,ol-

orado, Arizona" and New Mexico. Up to 15 m
tall. Bristlecone pines are among the longest-
lived trees: some trees have reached an age of
5000 years and have been used to date archaeo-
logical sites (see oENDRocHRoNorocv).

bristletail A slender wingless insect, 5-20
mm long, that has two or three long tail bris-
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tles and belongs to the orders Thysanura (thre-
pronged bristletailsl t aplura (twcpronged
bristletails). Most bristletails live in damp shel-
tered places and feed on plant detritus (see 4lso

srLvERFrsH).

Bristol t. 51 27N 2 35w A port and industrial
city in SW England, mainly in Bristol unitary
authority. A major port in the 17th and 18th
centuries, trading mostly with the Americas
(and prospering greatly from the slave trade),
its docks at Avonmouth and Portishead (includ-
ing the modern Portbury dock) are still active.
Nearby is the Avon Gorge spanned by Brunel's
Clifton Suspension Bridge (1832-64). Popula-
tion (19p1],: 4A1 94.2. 2. A unitary authority in S:w
England, created in 1996 from part of Avon.
Area: 100 sq km (42 sq mi). Population (2001):

380 615.

Bristol Channel An inlet of the Atlantic
Ocean in the UK, between South Wales and SW
England. It forms an extension of the Severn
Estuary and has the greatest tidal range in
England. Length about 137 km (85 mi).

Britain, Battle of &e woRrD wAR rr.

British Academy A learned society formed
in 1901 to provide British representation of the
humanities at the International Association of
Academies. Incorporated in 1902, it promotes
the study of languages and literatures, history,
archaeology, philosophy, religion, law, econom-
ics, and the visual arts.

British Antarrtic Territory A Brirish
colony established in 1962 that consists of the
South Orkney and South Shetland islands and a
part of the Antarctic It is used as a base for the
British Antarctic Survey stations.

British Broadcasting Coryorataon
(BBC) A broadcasting authority in the UK. The
BBC was first set up as a private company in
7922 and was incorporated as a public body
under royal chartet inL927: it is responsible to
parliament and is politically neutral and inde
pendent. It has national television and radio
stations and a number of local radio stations. It
relies on revenue from television licences as it
is not permitted to carry advertising. The BBC
provides external seryices in 43 langlages.

British citizenship A form of citizenship
introduced on 1 Jmury 1983 by the British Na-

tionality Act (1%1). With British Dependent
Territories citizenship and British Overseas cit-
izenship, it replaced the composite citizenship
of the UK and Colonies created by the British
Nationality Act (19t{t). From 1983 until z0ozf1rll
British citizenship could be acquired by birth

in the UK to a parent who was either a British
citizen or a settled resident there, by descent,
by registration, or by naturalization. In 2002
the government restored full British citizen-
ship to UK Overseas (formerly Dependent) Ter-
ritories and Overseas citizens. British citizens
have automatic citizenship of the EU.

British Columbia fne westernmost prov-
ince of Canada, on the Pacific OceaL It is
bounded by the *Rocky Mormtains in the E and
the Coast Itange in the W. The main rivers (the
Fraser, Kmtenay, Thompson, and Columbia)
and their tributaries are swift flowing and
there are many lakes and waterfalls. Forests
cover over 55% of the surface. There are rich
mineral resources; gold, silver, lead, zinc, cop-
per, coal, and oil are all produced. Only a small
area is farmed, and half the population lives in
the Lower Mainland Historl the area was vis-
ired by Captain Cook (128) and a British colony
established on Vancouver Island (1849) spread
to the mainland when gold was discovered
(1858). Entry into Canada (1871) and the
transcontinental railway (1885) encouraged de-
velopment. Area: C30528 sq km (359277 qmil.
Population (2m1 est): 4095900. Capital: VictG
ria-

British Council An institution set up in 1934

and incorporated by royal charter in 1910. The
Council's chief aims are to promote a knowl-
edge of the UK abroad, to promote the teach-
ing of Englistr" and to foster cooperation
between the developing countries and the UK.

British Council of Churches A body, set
up in 1947, of representatives of the major
Ctlurches in Britain and Ireland except the
Rolm Catholic Church (although this sends
observers to meetings). The recommendations
it makes to member Churches are designed to
effect unity. It founded Christian Aid and is an
Ass(iate Council of the *World Council of
Churches.

British Dependent ferritories see

UNITED KINGDOM OVERSEAS TERRITORIES.

British Empare see EMprRE, BRrrrsH.

British lndian Ocean feritory A united
Kingdom Overseas Territory established in
1!55 consisting of the Chagos Archipelago the
largest island of which is Diego Garcia (claimed
by Mauritius). Aldabra, Farquhar, and Des-
roches were returned to the Seychelles in 1976.

Under m agreement of 1966 the islands were
made available to the US military. Construc-
tion of a mairr US naval and airbase on Diego
Garcia was accompanied by the expulsion of all

C
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2000 inhabitants from the islands. In 2000 the
British High Court ruled ttlat this action had
been illegal and that the islanders had the
right to returrl

British Legion see RoyAL BRrrrsH LEcroN.

British Library The national library, formed
in 1!fii from the British Museum Library,
founded in U53, and other collections; it con-
sists of some 18 million books. The first reading
room of a purpose-built library in St Pancras
(London) opened in 1997.

British Museum The national museum
founded in 1753 to house the private collection
of the naturalist Sir Hans Sloane (1660-1753); it
now occupies Sir Robert Smirke's neoclassical
building (1847) in Bloomsbury, Londorl Its col-
lections are unique and include Egyptian
mummies, the Etgin Marbles, md the Rosetta
Stone. The natural history exhibits were trans-
ferred to a building in South Kensingtou
known as the Natural History Museum. See also
BRITISH LIBRARY.

British Standard3 lnstatutaon (Bst) An
institution founded in 1901 (renamed in 1931) to
establish minimum standards of quality for
various products and to avoid duplication of
design, sizes. and patterns. Products that con-
form to BSI standards bear the Kite mark. The
BSI is a member of the "International Organi-
zation for StandardizatioL

Britich therma! unat (btu) An obsolete unit
of energy equal to the amount of heat required
to raise the temperature of 1 lb of water
through 1"F. It is equal to 1055.06 Fules(25,,9g7
calories).

Bratons The indigenous inlubitants of
Britain before the AnglGsaxon settlements.
They spoke languages of the Brythonic branch
of the Celtic language family. At the Roman
conquest (1st century 4D) Britain was divided
into tribal kingdoms with a common Celtic
culture (see re rtNr).
Brattany (Breton name: Breiz French name:
Bretagne) A planning region and former
province in NW France. It consists of a penin-
sula between the Bay of Bisey and English
Channel. It was part of ancient Armorica and
in 56 Bc was conquered by Julius Caesar. Dur-
ing the sth-5th centuries eo Celts from
Britain migrated here to escape the Anglo
Saxon invasion Finally incorporated into
France in 1532, it has retained its own distinc-
tive culture. Atea:27784 sq km (10494 sq mi).
Population (1999): 2 906't97.

Bratten, (Edward) Benjamin, Baron

(1913-76) British composer. A pupil of Frank
*Bridge, he spent tlrc years 1qB-42 in the USA
and subsequently founded the English Opera
Group (1917) and the Aldeburgh Festival (19f})
in the Suffolk town in which he lived with his
partner, the tenor Sir Peter P€ars (191(F86).

Among Britten's compositions are the operas
Peter Grifles (19451, Billy Budd 119611, anLd Death in
Venice (197J): the orchestral works Voriations on
aTheme by Frank Brdge (1937) and the Cello Synt-
phony 1796411 choral works, such as A War Re-

quiem (19i2);and many dramber works.

bri(tle star A marine invertebrate animal,
also called sand star or serpent star, belonging
to a subclass (Ophiuoideal of *echinoderms. It
has a small disdike body bearing five long frag-
ile arms, used for locomotiorl Class: Stelleroidca
(starfuh and brittlestars).

Brno (German name: Briinn) 4) lllN 15 .OE The
second largest city in the Czech Republic for-
merly (191E-.19) the capital of the province of
Moravia A fortified town in the middle ages it
contains the Spilberk fortress, an Austrian po-
litical prison (7621-18571. The botanist Gregor
Mendel devised the principles of heredity here
(1865). Brno is now an important industrial cen-
tre. Population (20m est): 383 569.

broad bean An annual plant, Vxb Jaba,
60-150 cm tall" with a ribbed stem and com-
pound grey-green leaves. The large pod has a
wmlly lining surrounding large flat edible
beans, for which the plant is cultivated See olso
BEAN.

broadbill A brightly coloured passerine bird
belonging to a family (Ewybimidaei 14 sp€cies)
of tropical African and Asian forests. It is
about 12 cm long wit]: a Iarge head, partly
joined toes, and a very broad short bill. Mo6t
species are insectivorous.

Broads, thc A low{ying area in E England,
mainly in Norfolk but extending into Suffolk.
It consists of shallow lakes, believed to have
originated as medie\ral peat diggings, linked to
the Rivers Bure and Yare and their tributaries.
These now provide holiday boating and fishing
facilities. The Broads was given a status equiva-
lent to a l{ational Park in 1!169.

broccoli A culti ted variety of wild *cab-

bage (Brossica olerueal witJt a stout upright
stem and a loose cluster of flower heads at the
top. Sprouting bracoli has purple or white
flowers. CaLabrese or green sprouting broccoli
is an Italian variety, often with fused parallel
stems. Both are eaten as vegetables.

broch A circular dry-stone defensive struc-
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ture built in N Scotland and adjacent islands,
probably in the period lm Bc to 100 AD. The
six-storey-high broch at [,lenq (ghetland) is a
famous example.

bromine (Br) A dense reddish-brov',n liquid
element, discovered by A J. Balard (1802-76) in
1825. It is extracted from sea water and other
natural brines by electrolysis or by displace
ment with chlorine. The liquid element is
volatile and its vapour has a pungent smell
reminiscent of chlorine with severe irritating
effects. Compounds include silver bromide
(fuBr), used in photography. At no 35; at wt
79.904imp -7.2"C bp 58.78'C

brondritis Inflammat.ion of the bronchi (see

LUNcs). Acute bronchitis is often due to a
virus infection. Chronic bronchitis is common
in middle-aged men in the UK being aggra-
vated by cigarette smoking. Irritation of the
mucus-secreting glands in the bronchi results
in a p€rsistent cougtl with the production of
large amounts of sputum. The patient is
breathless and liable to chest infections. Treat-
ment consists of the prompt management of
any chest infection

Bront€ sisters Three British novelists,
daughters of the rector of Haworth an isolated
village in Yorkshire. After attending a local
boarding school, Charlotte &ute (1815-55)and
Enily Bront€ (1E1E-,|E) rejoined tleir sister
Atrne Brotrt€ (1820-49l at home. Their early
writings chronicled the imaginary kingdoms
of Angria and Gondal All the sisters worked
for brief periods as governesses and teachers to
help pay off the debts of their alcoholic artist
brother, Patricl Branwdl Brmt€ (18u-48). In
1E 16 the sisters published Poemsby Curer, Ellis,
and Acton Belland in 1842 under the saJne pseu-
donyms, the novels Jane E/re (by Charlotte),
Wutheting Heights (by Emily), and Agnes Grey
(by Anne). In 1848 Emily died of tuberculosis, m
did Anne in 1849. Charlotte published Shirley
(1849) and yiUene (1853). She married her fa-
ther's curate in 18tl and died in pregnancy a
year later.

Brontosaurus see APAToSAURUS.

Brontotherium A genus of extinct North
American hoofed mammals-titanotheres-
that lived during the Oligocene epoch (between
38 and 25 million years ago). Standing 2.5 m at
the shoulder, Brontotherium had a large skull
with a pair of bony horns.

bronze An *alloy of copper and (4-11%) tiIL
Because it melts between 900'C and 1000'C, it
was one of the first metals to b€ used for mak-

ing weapons and utensils, being known around
2000 Bc in Britair It is harder than pure cop
per. See also cuN METAL

Bronze Age The cultural phase during
which metallurgical technology, based first on
copper (in the Chalcolithic period) and then on
bronze, replaced the stone technology of the
*Neolithic period In Eurasia t}te development
of internationd trade, literacy, the plough, and
the wheel tmk place during this phase, which
began at varying dates according to locality
(the earliest being about 6500 Bc in Anatolia); it
gave way to the *Iron Age in about 1000 Bc. In
Africa iron, discovered about 800 rc, replaced
stone without an intervening Bronze Age. In
the Americas, copper, discovered about 100 AD,
was followed rapidly by iron.

Bronzino, ll (Agnolo di Cosino; 1s03-72) Flo
rentine mannerist painter (see MANNERTSM).
His religious and allegorical works, such as
Veaus, CuBid, and Folly (National Gallery, Lon-
don), were influenced by Michelangelo. As
court painter to Cosimo I de'Medici he painted
many portraits, including Eleonor of Toledo and
Her Son Giwanni (Jffizi[ a characteristic work

Brooke, Rupert (Chewner) (18s7-r915)
British poet His charm and good looks gained
him many friends in literary circles. He re-
ceived a naval commission in 1914 but died of
blood poisoning on a hospital ship in the
Aegearl without having seen action. The ideal-
istic patriotism of 1914 ofld Other Posms (L9El
made him a national hero.

Brookner, Anita (1928- ) British writer
and art historiarl Her novels include the
Booker prizewinner Hotel du lnc l1SMl, Fraud
l't9921, andThe Next BigThing (20021.

broom A deciduous shrub, Sarothamzus sca
paius (or Cytisus scoprius), 60-200 cm high,
with shiny green five-angled stems and small
pointed compound leaves. The bright-yellow
flowers are dustered at the ends of the twigs.
Broom is found in heaths and woodland glades
in Europe. It is poisonous to livestock but is
often grown as an ornamental. Famlly. Legumi-
nosae.

Brouwet Adriaen (c1605-38) Flemish
painter, who worked in Holland, initidly as a
pupil of *Hals, and later in Antwerp. He ex-
celled in small paintings of brawling and
drulten peasants.

Brown, Sir Ar{frur see Alcocx, srR JoHN
(wrueu).
Brown, Capabitity (Iancelot B.; 1716-83)
British landscape gardener, who carried on t}Ie

(il
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work of William *Kent. Abandoning the for-
mal continental style, Brown's gardens sought
to create a stylized imitation of nature, in the
landscaped English park (as at Blenheim Palace,

U65). He was also m archittrt, designing
houses and garden buildings. His nickname
arose because he frequently told his patrons
that their grounds had 'capabilities" for land-
scaping.

Brown, Ford Mador (1821{3) British
painter, born in Calais. Influenced by the Pre-
Raphaelites, he painted chiefly historical
themes. although his most famous paintings,
Work (Manchester) and The Last oJ England
(Birmingham), are of contemporary subjects.

Brown, (James) Gordon (19s1- )British
statesman; Labour prime minister 12007- l.
He entered parliament in 1983. As chancellor of
the exchequer 1997-2W71 under Tony *Blair,

he presided over a long period of stability and
growth.

Brown, John (1800-59) US abolitionist, who
raided the Federal Arsenal at Harpers Ferry,
Virginia, in an attempt to establish a slave
refuge and a base for promoting slave upris-
ings. He was captured and executed for trea-
son; he is the hero of the song "John Brown's
Body."

Brown, Robert (123-1858) Scottish
botanist, who in 1831 first recognized the "nu-
cleus as a firndamental constituent of cells.
Four years earlier, while observing a solution
of pollen grains in water under a microscope,
he discovered the continuous rmdom move-
ment of the grains, now known as the Bro$rn-
ian movcm€nt Although Brown was unable to
exlain it, it is now known to be due to collisions
between the atoms md molecules of the fluid
with the particles.

brown algae Algae of the phylum Phaeo-
phyto (7W species), which contain a brown
pigment (fucoxanthin) in addition to and
sometimes masking the green chlorophyll.
Brown algae include all the larger *seaweeds,

such as wracks and kelps. Many show an *al-

ternation of generations.

brown bear A large shaggy mostly brown
bear, Ursus arctos, of the N hemisphere. There
are mmy local races and subspecies-the re-
putedly ferocious grizzly bear \U. arctos horri-
bilis), of N Camda and Alaska, reaches a length
of 2.5 m and a weight of 550 kg: the Alaskan Ko-
diac bear-a gimt grizzly-is the largest living
land carnivore, reaching a length of 2.8 m and
a weight of 760 kg.

Browning, Robert (1812-s9) Brirish poer.
The son of a bank clerk he wrote several verse
drams and numerous dramatic monologues,
including the fmou'My tast Duchess" (1E42).

The poem cycleThe Ring and th€ Book (1868-69)
was his last major work. His wife Elizabeth
Barrett Browdllg 0806-61) was also a poet. A
spiml injury when she was 15 made her a life-
long semiinvalid. In 1846 she defied her domi-
neering father and eloped with Browning to
Italy. Here she wrote her most famous work,
Sonnets frorn the Portuguese l785ol.

Browning Automatac Rifle (BAR) A gas-

operated automatic *rifle designed in Dl7 by
John Moses Browning (1855-1926). The standard
automatic weapon in the US army until the Ko-
rean War, it weighed over 8.6 kg (19 lbs).

Brownshirts The colloquial name for the
Nazi Sturmabteilung (Sl[ stormtroopers). They
were founded in 1921 and reorganized by Ernst
Rdhm (1887-.1934) in 1930. Squads of thugs who
eliminated the Nazis'opponents, they num-
bered two million by 1933. In 1934 Hitler elimi
nated Rdhm himself and reduced their power.
See also ss.

Bruce, Robeft see RoBERT (r) rHE BRUcE.

brucellosis (or undulant fever) An infec-
tious disease of farm animals caused by the
bacterium Brucella abortus. Symptoms include
fever weakness, cough .[rint pain, and some-
times swelling of the lymph nodes. Tetracy-
cline usually cures the disease, which can be
contracted by humans from contaminated
milk.

Bruch, Max (1838-1920) German composer,
best known for his first violin concerto (1858)

md Kol Nidrei (1880) for cello md orchestra,
based on a Jewish hymn

Er0cke, Die (German: The Bridge) A German
organization fouaded in 1905 to promote md-
em art- Its members, notably Emst Kirchner
(1880-1938), were influenced, like their French
contemporaries, the fauves (see reuvtsu), by
*Van Cogh, "Gauguin, *Munch, and primitive
art. Although the group broke up in 1913, their
crudely painted, vibrantly coloured works had
a lasting influence on the graphic arts" S€€ dlso
EXPRESSIONISM.

Bruckner, Anton (1824-95) Austrian com-
poser. A professor at the Vienna conservatoire
(7877-971, he was granted a pension and apart-
ments in the Belvedere palace inVienna in 189L
where he worked on his ninth (unfinished)
symphony (1887-96). His 11 symphonies bad a
mixed reception during his lifetime and were
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frequently performed in shortened versions.
Bruckner also composed choral and chamber
music and a Te Dzum (1881-84).

Brueghet fie Elder, Pieter (or Brucgel:
1525-69) Flemish painter, popularly called Peas-

ant Brueghel, whose patrons included Cardinal
de Granvelle (1517-86). Influenced by *Bosch in
such works as the macabre Triumph of Death
(Prado), in 156i1 he s€ttled in Brussels, where he
executed his best-known works, e.g. Peascnt
WeMing (Kunsthistorisches Museunr. Vienna),
and a landscape series entitled t}re In}r/fis oJ
thc Motths. Many of his paintings were copied
by his eldest son Pieter Brueghd the Younger
P156,4-n638). His younger son Jan Brueghel
the Elder (1558-1625) is noted for his flower
and landscape paintings.

8ru9€s (Flemish name: Brugge) 5113N 314E A
town in I,IWBelgiurl. It was the capital of Flan-
ders in the 12th century and during the 13th
and 14th centuries it became the centre of the
Hanseatic Leag!.e. It has many flne gothic
buildings, including the l4threntury cathe
dral, the Church of Notre Dame and the Mar-
ket HaIl (13th-15th centuries) with its famous
befry. It is linked by canal to many European
ports. Population (200O est): 116 246.

Brummel, Gcorge Bry.n (1i78-18,10)
British dandy, known as Beau Brummel He
was a prominent member of fashionable sci-
ety and a close friend of the Prince RegenL
later George IV. After becoming bankrupt he
fled to France and died in an asylum.

Brunei, State of A small sultanate in NW
Borneo, consisting of two selnrate areas,
bounded by the Malaysian state of Sarawak
The people are mainly Malays, while about a
quarter of the population are Chinese or other
minoritis. Ecmomy dominated by oil since the
discovery of the S€ria oilfield in 1929 and the
later offshore oilfields. A deepwater port and a
natural-gas liquefaction plant have been built.
Agriculture is being encouraged- The economy
suffered from the Asian financial crisis of 1997
and the fall in oil prices. History. a powerful
state in the 16th century controlling the whole
of Borneo, it became a British protected state
in 1888. In 1962 there was a revolt against the
proposal to lrin the Federation of Malapia and
since then the sultan has ruled by decree. ln
1967 Hassanal Bolkia Mu'izuddin Waddaulah
(194- | succeeded his father as sultan Self-
government was achieved in 197t and full inde-
p€ndence in 1984. Unemployment and social
unrest rose during the 1990s. Offical langrnge:
Malay. Curreng/: Brunei dollar of 100 cents.

tuea:5800 sq km (2226 sq mi). Population (2003
est): 344000. Capital: Bandar Seri Begawat

Brunel, lsambard Kingdom (1806-s9)
British engineer, whose most famous works
were the Clifton suspension bridge (18e1) and
his ships the Great Western 1783n, the Great
Br it ain (7U31, ajnd the Gr e ot E ast et n (1858). Much
of his work was done for the Great Western
Railway, for which he built over 15O0 km of
track. His father Sir IUarc Isambard Brund
(1759-1849) was also an engineer. Born in
France, he worked in New York after fleeing
the French Revolution He moved to England in
179, where he became famous for his tun-
nelling shield, whidr allowed tunnels to be dug
below water. His tunnel under the River
Thames from Rotherhithe to Wapping tmk
from 1825 to 1842 to complete.

Brunelleschi, Filippo (L377-7ffi1 ttaiial
Renaissance architect, who began his crreer as
a goldsmitll His taste for classical architecture
is demonstrated by his most famous construc-
tion, the dome of Flormce catledral (1430s).

The Ospedale degli Innocenti (1419-26) is oftm
regarded as the first ardritectural expression
of t}te Renaissance.

Brunhild (or Brynhitd) A heroine of Norse
and Germanic legend. In the Volsungasago she
is the daughter of Odirl doomed to sleep on a
fireencircled rak until wakened by a mortal
(see SIEGFRIED). In the Nibelungenlied she is the
queen of Issland-

Brunswlck (German name: Braunschweig)
5215N 10308 A city in N Germany, in Lower
Saxony on the River Oker. It was the capital of
the former duchy of Brunswick Notable build-
ings include the castle and the romanesque
cathedral (both lzthrenturyI the old town hall
(14th-15th centuries), and the duel palace
(1758-59). Population (1999 est): 2,15 800.

Brussels (French name: Bruxelles) 5051N
4228 The capital of Belgum, situated on the
River S€nne. The headquarters of the EU and
NATO, it has many fine buildings including
the lsth-century gothic town hall" the 13th-
century Maison du Roi, the 18th<entury Pal-
ais de la Nation (parliament building), and the
Royal Palace. Historl settled by the French in
the 7th century AD, it developed into a centre
of the wool industry in the 13th century. It be-
came t}le capital of the Spanish Netherlands in
the 15th century and later of the Austrim S

Netherlands. In 1830 it was chosen as capital of
the new kingdom of Belgiuur- Population (1995

est, urban area): 1 121 000.

r
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Brussels sprout A rariety of wild cabbage,
Brassica oleroceo wt. gpmmif era, cultivated for
its large edible buds. The stout shmts, up to 80
cm high have curly leaves arranged spirally up
the stem; the large buds grow in the angle b€-
tween the leaf bases aIId the stem. See also

BRAS SICA-

Brutus, Marcus Junius (?85-42 Bc) Roman
soldier, who supported Pompey against Caesar
in the civil war, wd pardoned by Caesar and
made governor of Cislpine Gaul (tl6). He subse-
quently joined the conspiracy to murder Cae-

sar (,14)and committed suicide after his defeat
by Antony at Philippi (42).

bryony Either of two unrelated Eurasian
plants. Black bryony (Iamus communisl is a
herbaceous climber with heart-shaped leaves.
The bell-shaped yellow flowers are borne in
separate male and female spikes. The fruits are
scarlet berries, ud the plant overwinters as a
tuber. Family: Dioscoreaceae (yam family).
White bryony (Bryonia dioical is a perennial
climbing herb. The hairy stem arises from a
large rootstock and the leaves are palmately
lobed Greenish male and female flowers occur
on separate plants and produce poisonous scar-
let berries. Fatnlly: Cururbitaceae (gourd fam-
ilv).

bryophytes A group of flowerless green
plants comprising the hornworts, *liverworts,

and mosses. The plant body is either differenti-
ated into stems and leaves or is a flat branching
structure (thallus). Bryophytes lack true vascu-
lar (conducting) tissues md roots (the rootlike
rhizoids serve mainly for anchorage). They
show *alternation of generations: the plant it-
self is the sexual (gametophyte) phase, which
bears male and female sex organs (antheridia
and archegonia, respectively). Fertilization
of an egg cell results in the development of
a slmre capsule-the asexual (sporophyte)
phase-which remains attached to the gameto-
phyte. The spores germinate to form new
plants.

Bryozoa (or Ectoprocta) A phylum of
aquatic colonial invertebrate animals (about
6000 specie$, called moss animals, found
chiefly in seas as matlike encrustations on
rmks. A colony consists of individuals, each up
to 3 mm long md with a chitinous or gelati
nous case and a ring of ciliated tentacles
around the mouth. These waft food particles
into the U-shaped digestive tract.

Brythonic languages see cElrrc LAN-
GUAGES.

BSE (bovine spongiform encephalopathy) A
fatal disease of cattle causing degeneration
of brain tissue and popularly knom as 'mad
cow disease". It is caused by an abnormal pro-
tein (prion), which accumulates in the brain
and can be passed on from infected cows to
their calves. It can also be transmitted to other
species by ingestion of beef products from
infected animals. The first cases were recorded
in t}le UK in 1985 and concern that BSE might
spread to humans led the govemment to ban
(19{9) the use of beef offal in human foods.
However, it was not strictly enforced and in
1996 several people died from a new strain
of *Creutdeldt-Jakob disease, which was prob-
ably caused by eating BsE-infected beef prod-
ucts. The EU then imposed a worldwide ban
on British beef until an agreed programme of
Gttle slaughter had been completed (the ban
was lifted in 1999). From 1997 mtil 1999 the
British also government banned the sale of
beef on the bone. In 2000 an official enquiry
into the origin and spread of BSE blamed in-
tmsive farming practices, the animal feed in-
dustry, and lack of openness by the British
government.

bubonic plague See PLAGUE.

Buchan, John, lst Baron fweedsmuir
(1875-1910) British novelist. Prester John (L97Ol

was the first of a series of vigorous adventure
novels that includedThe Thirty-Nine Steps (1915).

Director of Information during World War 1,

he was made governor general of Carnda in
1935.

Bucharest (Romanian name: Bucuregti)
,14 25N 26 O7E The capital of Romania in the SE
on a tributary of the Danube. Histor]4 a fortress
was built in the 15th century and it became
capital of Walachia in 1659. Bucharest became
capital of Romania in 1862. It was badly dam-
aged by German bombing in World War IL Pop-
ulation (1997 est): 2027572.

Buckingham, George Villierc, lst
Duke of (1592-1528)A favourite of James I of
England from 1615, he beme Earl of Bucking-
ham (1617), Lord High Admiral (1619), and Drke
of Buckingham (1523). His attempt to negotiate
the marriage of Prince Charles to the daughter
of the Spanish king failed (1623); he m ussi-
nated after his unsuccessful expedition to re
lieve the Huguenots at Ia Rochelle (1627). His
son George Villiers hd Duke of Buclingham
(1628-87) was a member of the *Cabal group of
ministers under Charles II. After his father's
death he was brought up in the royal family,
with whom he went into exile after the royal-
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ist defeat in the Civil War (1651). He became a
priry comcillor at the Restoratio[ He Mote
the satirical play The Rehearsal (76771.

Buckingham Palace The London residence
of the British monarch. It was built about 1705

for the Duke of Buckingham, becoming a royal
residence in 1761. It was completely redesigned
by Nash for G€orge ry, although its main
faqade was not added until 1913. It was opened
to the public in 1993.

Buckinghamshire A county in the south
Midlands of England. Under local government
reorganiation it1974it lost part of the S, in-
cluding Slougtr" to Berkshire. Milton Ke),nes
became an independent unitary authority in
1997. The land rises gently N from the River
Thames to the Chiltern Hills before descending
to the fertile Vale of Aylesbury. It is mainly
agricultural; industry includes the manu-
facture of furniture at High Wycombe. Area
(excluding Milton Keynes): 1568 sq km (605

sq mi). Population (2001, exduding Milton
Keynes): 479028. Administrative centre: Ayles-
bury.

buckminsterfullerene A form of carbon
molecule that contains 60 carbon atoms
arranged in a bali-like structurei resembling
the geodesic dome designed by R Buckminster
Fuller, after whom it is named.

buckminsterlullerene. This allotrope of carbon has a

structure consisting of 60 carbon atoms afianged at the
cornes of polyhedrons wilh faces that are hexagons ol
pentagons.

buckthorn A small thorny deciduous tree or
shrub of the genus Rhannus (about 13 spmies),
widespread in the N hemisphere. The leaves are
oval and the small green flowers produce blue
black berries. The alder buckthorn (Frangula

alnusl is a similar and related shrub that lacks
thorns. Family: Rh atnnoc eae.

buckwheat A herbaceous plant of the genus
Fagopyum, especially F. esculentum. Up to 50 cm
tall, they have arrow-shaped leaves and clusters
of densely packed small pink or white flowers.
Buckwheats are native to Asia but widely culti-
vated for their seed, used as a cereal substitute.
F amily : P ol y gonaceae (dock f amily).

Budapest 4733N 1903E The capital of Hun-
gary, situated in the N of the country on the
River Danube. Most of Hungary's industry, in-
cluding machinery, iron, and steel, is sited here.
History. frcm the 14th century the fortress of
Bud4 on the w bank of the Danube, was the
seat of the Magyar kings. After occupation by
the Turks, it came under Habsburg rule in the
17th century. ln 1872 it united with Pest, on the
E bmk, to form the city that becme the capital
of Hungary in 1918. In 1956 it was the scene of a
popular rising, suppressed by Soviet troops.
Population (2000 est): 1 811 552.

Buddhism The nontheistic religion founded
in the late 6th century Bc by Gautama Sid-
dhartha (the Buddha), following his attainment
of en.lightenm€nt under a sacred bo tree in
Buddh Gaya in Bihar, India. His followers seek
to emulate his example of perfect moraliry,
wisdom, and compassion, culminating in a

transformation of consciousness known as m-
lightenment. The apparent substantiality of all
objcts, including the self, is illusion. The cen-
tml beliefs of Buddhism are based on the Bud-
dha's *Four Noble Truths, the last of which is
the *Eightfold Path by which enlightenment
may be attained md the individual self mihi-
lated in "nirvana. Buddhism is not dogmatic,
but has developed into many schools (see trle-
HAYANA; zEN BUDDHISM). It has over 500 mil-
lion followers in Sri Lanka, Nepal, Japan, and
elsewhere.

Buddleia A widespread genus of trees and
shrubs (about 100 species). The small four-
petalled flowers are usually clustered in dense
heads; the fruit is a capsule or berry. Mmy
spmies are grom as ornamentals, especially B.

davidii (blrttetfly bush), 4-5 m high, the long
purple flower heads of which attract but-
terflies; md B. globosa, which has round orange
flower heads. Famrly. Buddleiaceae.

budgerigar a small *parakeet, Melopsitticils
ufidulatulocc:utting in large flocks in Australia.
It is 19 m long aad has a green and yellow
plumage. Since its introduction to Britain in
1840 it has become a popular cagebird Selective
breeding has produced birds of many colours.

W
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Buenaventura 354N zozw A port in w
C.olombia, on the Pacific Ocean Exports indude
coffee md sugar from the Cxuca Valley ard
gold and platinum from the Chm6 district.
Population (19:B est): 224 336.

Buenos Aires 34505 5837w The capital of
Argentina situted on the Rio de la Plata estu-
ary. The flnmcial, commercial, md industrial
centre of the country, its chief exports are beef
and wml. It possesses a national library and a
famous opera house (the Teatro Co16tl. History:
founded in 15t0, after Indim attacks on earlier
settlements, it became capital of the newly cre-
ated viceroyalty of the Rio de la Plata in 126
and of the new Republic of Argentina in 1880.
In the late 19th md early 20th centuries its
population was greatly swelled by European
immigrants. Population (1lI99 est, urban area):
2904792.

buffalo A large Africm hmfed maml"
Syncerus caffer, also called Cape buffalo.
Weighing over 700 kg and measuring 110-150
m at the shoulder, buffaloes have massive
curved horns and a smooth black coat. They
live in large herds in grassy aras where both
tree cover and water are available. Family: Bovi-
dae.Compare ltsoN: wATER BUTFALo.

Buffalo 42 52N 78 55W A city in the USd in
New York state on Lake Erie and the Niagara
River. It is linked to New York City by the New
York State Barge Canal (formerly Erie Canal).
Population (2m0): 292 @8.

bug A common name for aay insect-like ani-
mal. Specificilly, the term refers to insects of
the order Hemiptera (the true bugs), especially
the *bedbug and imects of the suborder Het-
eroptera (plartbrtgs, water bugs, etc.).

Bug, River 1. (o/ Western Bug) A river in E
central Europe rising in SW Ukraine and flow-
ing NW as part of the border between Ukraine
and Poland to the River Vistu1a. Length: 724 km
(450 mi). 2. (or Southem Bug) A river in
Ukraine, rising in the W and flowing SE to the
Dnieper estuary on the Black Sea- Lengtlu 853
km(s30 mi).

Buganda A former kingdom in East Africa,
now comprising an administrative region of
Uganda bordering on Lake Victoria-

bugle a nign-pitched brass insrrument with
a wide conical tube, a cupshaped mouthpiece,
and a small bell. It lacks valves and so can only
play a single harmonic series (usually having
the fundamental of C). Forrnerly rnuch used
for military signalling, it is now used on cere-
monial occasions.

Bukovina (or-Eucovina) An area in E Eu-
rope, in the NE Carpathian Mountains. As part
of the principality of Moldavia" it fell to the
Turks in 1512 and was ceded to Austria in 1775.

Occupied by the Romanians in D18, the N part
was ceded to the Soviet Union (19()) and is no\ r
part of independent Ukraine. S Bukovina re
mained a Rommian province until it was abol-
ished in 1952.

Bulawayo 2010s 2843E The second largest
city in Zimbabwe. It was founded in 1894 by
the Britisll near to Lobengula the centre of
the Ndebele tribe. The city is the country's
chief industrial centre. Population (1998 est):
790m0.

bulb A modified underground stem of certain
perennial herbaceous plants, for example
onions and tulips, that serves as an overwinter-
ing organ- Food is stored in overlapping fleshy
leaves or leaf bases, borne on a very short stem"
and is used to produce one or more plants the
following season.

foliage stalk

plant prcduced
by lateral bud

last year's lel
bases supply
f@d for foliage leal

leaves and nen year's
terminalbud

stem

new 5cale leaves
formed fDm last

_ foliage above
ground dies off

bud

formed frcm
lateral bud

bulb. A section through a daffodil bulb in spdng (above)

and summer (below) to show grcw6 cyde.

Bulganin, Nikolai Aleksandrovich
(1895-1975) Soviet statesmant prime minister
(1955-58). Bulganin became (1944) a member of
Stalin's war cabinet and in 19f, defence minis-
ter. As prime minister, Bulganin participated in
the attempt to oust Khrushchev in 195'7 arrd was
subsequently dismissed

Bulgaria, Republic of e country in sE Eu-
rope, in the E Balkans on the Black Sea- The low-
lying Danube basin in the N rises to the Balkan
Mountains in the centre; further S the Rhodope
Mountains reach heights of almost 3000 m
(10 000 ft). The inhabitants are mainly Bulgars,

ne bulb
frcm leaf bases
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with minorities of Macedonians, Turkg and
Gipsies. Economy industrialization proceeded
rapidly after World War II. Coal, iron, and
other minerals ue mined md hydroelatricity
and nuclear energy contribute to power sup
plies. Oil and natural gas have been found off-
shore in the Black Sea. Agriculture has been
mechanized: the main crops indude wheat,
maize, and beet. In 1991 legislation permitted
the return of collectivized land to individual
owners and the privatization of state compa-
nies. History: following ihe invasion of the Bul-
gars in the 7th century eo and their gradual
adoption of the culture of the conquered Slavs,

Bulgaria became a significant power in SE Eu-
rope. Under Turkish rule from 13!)6, the Bul-
gars retained their national identity over the
centuries until they became independent in
1!D8. Bulgaria aligned itself with C,ermany in
both World Wars. In 19.14 it ws mcupied by
the Soviet Union; power was seized by the left-
wing Fatherland Front, which formed a pro-So-
viet government that declared war on
Germany. In 1916 a Pmple's Republic was pro
claimed. Under a new constitution (1971) Todor
Zhivkov became head of state. Democratic mul-
tiparty elections were held in 1990. The former
Communists, now styled Socialists, returned to
power in 1994 but a nonsocialist president was
elected in 1996. In 1997 economic crisis led to
mass protest against the government and par-
liamentary elections were won by a centre-
right coalition. A new centrist party led by the
former King Simeon II was victorious in the
elections of 2001. Bulgaria joined NATO in 2004
and t}Ie EU in 2007. Official language: Bulgar-
ian. Currenqr levi of 100 stotinki. Area:110912
sq km (42823 sq mi). Population (2007 est):
7322 858. Capital: Sofia.

Bulgarian A tanguage belonging to the
South Slavonic group spoken by eight million
people in Bulgaria, Greece, Romada Moldova,
and Ukraine. It differs from other Slavonic Ian-
guages in lacking declensions for nouns and
shares grammatical features with other non-
Slavonic Balkan languages. The literature writ-
ten in Bulgarian dates from the 9th century.

bulk modulus see ELAsrrc MoDULUs.

bull (from Latin: bulla, seal) Originally, the seal
attached to papal edicts it later referred to the
docummts themselves, now only to important
missives. Issued to assert doctrine, they are
named by their opening phrase, for example
Pastor Aeternus (Eternal Father; 1870).

bulldog A breed of dog originating in Eng-
land, where it was used in bull- and bearbait-

ing. It has a compact rounded body with short
sturdy legs and a short tail. The relatively large
head has an undershot jaw and loose folds of
skin. Weight: 25 kg (doCs); 23 kg (bitches).

bullfighting fhe national spectator sport of
Spain" it is also popular in parts of France and
Latin Am€dca; mounted bullfighting, in which
the bulls are not killed, is practised in Portugal.
At a Spanish corrido de toros (bullfight) three
matadors kill two bulls each" Following the ini-
tial ceremonial procession the first bull enters
the ring. Prelimhary passes are made by the
bonderilleros (assistants) with their capes to at-
tract the bull's attentiorl The matador then
makes his first series of passes with his cape,
controlling the bull's charge. During the next
stage, the matadors make the bull charge at a
mounted picador, who uses a lance to stab the
bull's nck, so that it lowers its head. This prG
cedure is repeated up to three times, During
the following stage the neck muscle is further
weakened by pairs of barbed sticks {banfurillosl
thrust into it by the banderilleros. In the flnal
stage the matador performs a series of lnsses
with his muleta (a small red cape folded over a
stick) to weaken the bull until he can sever its
aorta with his sword.

bullfinch A woodland *fincltq Pyrrhula
pyrrhula, of N Eurasia It is about 14 cm long
and has a grey back, a pinkish breast, and black
head. Bullfinches strip trees and shrubs and are
often regarded as yrests.

bullfrog A large frog, Rona catesbiana, of
North America Dull green with a slightly
warty skin, bullfrogs grow to about 20 cm. Fe-

males are larger than males. Other Large
ftogs-Pyxicephalus adspersus in Africa and
Rana tigrino tt llldta-are also called bullfrogs.

bull mastiff a breed of dog resulting from
crosses between bulldogs and mastiffs. It is
sturdily built with a short brud muzle md
folds of skin surrounding the face. The short
coat is red-brown. Height: 63-68 cm (dogs)l
51-56 cm (bitches).

Bull Run, Battles of (or Battles of Man-
asgas)Two battles in the US *CivilWar fought
in NE Virginia, Both were Confederate victe
ries. In the first (21 July 1861), Federal forces
failed to prevent the unification of Confed-
erate forces under Gen P.G.T. Beauregard
(1818-93) and Gen Joseph E.Johnstone (1807-91)

at Manassas Junction near a stream named Bull
Run The smond (29-30 August 1862) followed
an unsuccessful Federal attempt to capture
Gordonsville, the Confederate capital The
70 000 Federal troops, awaiting reinforcements

q
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were attacked by Stonewall tJackson and
forced to retreat to Washington.

bull terraerA breed of dogoriginating in the
UK from crosses between bulldogs and terri-
ers. lt is strongly built with a courageous tem-
perament. Height: 48-5'6 cm. (Miniature bull
rerriers must not exceed 36 m in height.) Pit
bull terriers resemble Staffordshire bull terri-
ers but are larger; since 1991 they must be reg-
istered with the police and muzzled in public.

bulrush A widely distributed peremial
herbaceous plant, Scirprs lacustris, growing in
ponds, rivers, etc.1-3 m high, it has rylindrical
leafless stems bearing branched clusters of
small reddish-brown flowers. Famrly: Cyper-
aceae (sedges, etc.). The name is also applied to
the *reedmace; the biblical bulrush is the *pa-

pyrus.

bumblebee A social *bee belonging to a

genus (Bombus) found mainly in temperate re-
gions. Bumblebees, 15-25 mm long, are usually
black with yellow or orange bands. They live in
colonies containing 10(F400 workers in the
summer. Their life cycle is like that of the
*honeybee, although only young fertilized
queens survive the winter. Solitary parsitic
bumblebees belong to the genus Pithytus.
Fmlly: Apidae.

Eunker Hill, Battle of (17 June lzs) A bat-
tle of the *American Revolution actually
fought on Breed's Hill (next to Bunker Hill) in
Charlestown. near Bostorl The Americans de
fended the strategic hill from two British at-
tacks but Sir William Howe (v29-1814)
displaced them at the third attempt.

Bunsen, Robert Wilhelm (1811-99) Ger-
man chemist. Working with *Kirchhoff, Bun-
sen developed the technique of sP€ctroscoPy,
using a Bunsen burner to heat the substmce.
This gas burner, consisting of a vertical tube
with a variable air inlet at its base, was not in-
vented by Bunsen but he popularized it as a

convenient laboratory tool. In 1860 Bunsen and
Kirchhoff used spectroscopy to discover the el-
ernents *rubidium and *caesium.

bunting A sparrow-like bird belonging to
a subfamily (Efiberizinoel of the finches.
Buntings are 12-20 cm long and usually have a
brownish or greyish plumage. The subfamily
includes the *yellowhammer and the *snow

bunting.

Bu6uel, Luas (1900-83) spanish film dirctor
u/hose surrealistic films, made mainly in
France and Mexico, include Un Oien andalou

(19281, The Ascreet Charm of the hurgeoisie
(Ly72\, andThat Obscure Object oJ Desire (lynl.

Bunyan, John (1528-E8) British writer. Son
of a tinker, he fought in the parliamentary
army during the Civil War. After being con-
verted to religion, he became the leader of a
group of Baptists in Bedford and he m im-
prisoned for preaching without a licence (1650).

During his 12 years in prison he wrote his spir-
itual autobiography, Grace Abounding (76561,

and began his imaginative allegory The Pil-
gr im's P r o gr e s s (757 8],.

burbot A food fistL Inta lota, related to the
ling. Up ro 1.1 m long, it lives on the bottom in
cold fresh waters, feeding on other fislt"

Burgas 4230N 2929E A city in E Bulgaria on
the Black Sea. lts industries include fishing,
mining, and oil refining. Population (2005 est):

189 529.

Burgenland A federal state in E Austria,
bordering on Hungary. It was ceded to Austria
by Hmgary following World War I. It is pre-
dominantly agricultural. Area: 3965 sq km (1531

sq mi). Population (2004 est): m586. Capital:
Eisenstadt.

Burgess, An0rony Uohn Anthony Burgess
Wlson; 1917-98) British novelist and writer.
His novels include A drclsork Uange (19621,

Nothinglike tlv Sun (7W1, Eorthly Powers (1980),

Any Old lron (79[!91, and A Dead Man in Defrf ord
(1993).

Burgest Guy&e MACLEAN, DoNALD.

Burghley, William Cecil, Lord (152H8)
English statesman; close adviser to Elizabeth L
He served both Somerset and Northumberland
under Edward VI and outwardly espoused
Roman Catholicism under Mary I. His pragma-
tism is evident in Elizabeth's religious settle-
ment (see REFoRMATIoN). He influenced
Elizabeth's pro-Protestant foreign policy and
helped to prepare for the Spanish invasion (see

ARMADA, SPANISH). He SeCUred the execution
of Mary Queen of Scots. He was succeeded as

royal adviser by his son Robert Cecil rst Earl of
Salisbuy (c.1563-1512), who negotiated the ac-
cession of James M of Scotland to the English
throne as James I (1603). As lord treasurer
(1608-12), he was James's chief adviser.

Burgos 42 21N 3 41w A city in N Spai& in old
Castile. Its cathedral (13th-16th centuries) con-
tains the remains of the legendary hero El Gd.
Population (2005 estl: 172 427.

Burgundy A planning region and former
province of France, E of the Rivers Rh6ne and
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Sa6ne. It is a major wine-producing area. A
Scandinavian people occupied the region in the
4th century AD, establishing a kingdom that
was conquered by the Franks in 534 The NW
part of the region becarne a duchy in the 9th
century passing to the French Crown in the
mid-14th century. Area: 31582 sq km (12191 sq
mi). Population (2003 est): 1 612 297.

Buridan, tean (c.18/-c.7358) French phi-
losopher. He is associated with "Buridan s ass,'
an mimal that has free will but starves
through being unable to choose between
equally attractive piles of hay.

Burke, Edmund $7n-s7l British political
philosopher. An MP from 1765, he attacked
C,eorge III's exalted view of the monarch's po-
litical role in the pamphlet Thoughts on the
Cause oJ the Present Discontents (120) and
blamed the unrest in the American colonies on
British misgovernment. An opponent of
democracy on the gromds that it brought
demagogues to the fore, he advocated responsi-
ble aristocratic government and emphasized
the dangers of large schemes of speculative re-
form. Both these ideas were expounded in his
condemnation of the French Revolution (ReIec-

tions on the Revolution in France,1790). He also
wrote A Philosophical Enquiry into the Origin of
Our ldeas oJ the Sublime and Beafiiful(Ul7).

Burkina Faso lname until1984: UpIEr Volta)
A landlocked country in West Africa. It con-
sists mainly of a low{ying plateau, crossed by
the headwaters of the River Volta- The popula-
tion is alnost entirely Africarl the largest
groups being the Mossi and Fulani. Economy,

chiefly based on subsistence farming. Produc-
tion of crops is being increased by improved
water supplies. Some minerals, including man-
ganese, have been found. Cotton is now the
main export. Histry the area was mopied by
powerful Mossi states from the 14th cmtury.
It became part of the French protectorate of
Soudan in 1898 and in 1919 the separate protec-
torate of Upper Volta was formed. In 1932 it
was divided bet$,een Niger, Ivory Coast, and
Soudan but was reconstituted in 1917. In 1s8
Upper Volta became an autonomous republic,
gaining full independence in 1960. A military
coup in.1966 brought Lt Col (later Gen) San-
goul6 Lamizana to power: he was overthrown
in a coup in 19t10. In 1983, after another coup,
Capt Thomas Salkara assumed power; he died
in 1987 in a coup led by Capt Blaise Compaor6,
who reintroduced democracy. He was elected
president in 1991 (re-elected 1998) and his party
won the 19p.2,7997, and 2002 elections. Official
language: French Currenqr CFA franc of 100

centimes. tuea:.274m,2 sq km (1057ff sq mi).
Population (2007 est): 14326203. Capital Oua-
gadougou.

Burma see uyeNMAR, uNroN oF.

Burmese A language of the Tibeto-Burman
branch of SinoTibetan, spoken by 20 rnillion
people in Mfanmar (Burma), where it is the
official language. Written in an alphabet de-
rived from the Pali script of India, Burmese lit-
erature dates from the 1lth century AD.

Bume-Jones, Sir Edward Coley
(1833-98) British Pre-Raphaelite painter and de-
signer. After meering *Rossetti (1856) he aban-
doned his studies at Oxford, for an art career.
Typical of his romantic paintings is Kiflg
Cophetua and the Beggar Maid (Tate Gallery).
More influential were his desigrrs for stained
glass and tapestries, often for the firm of
William *Morris.

burnet A slender perennial herb of the gen-
era Sanguisorba (about 3 species) aIId Poteium
(about 25 spe'ies), of N temperate regions.
500-1000 cm high they have pimate toothed
leaves and oml heads of crimson or greenish
petal-less flowers. Family: Rosaceoe.

Burnet Sir Frank Macfarlane (1899-
1985) Australian physician, who discovered the
phenomenon of acquired immunological toler-
ance to foreign tissue transplants, for whidr he
shared a Nobel Prize (1%0) with Sir Peter
*Medawar. He received the OM in 1957.

Bumt Robert (1759_96) Scottish po€t. Son of
a poor farmer in Ayrshire, Burns became the
Scottish national poet. P@ms,ChieJly itl the kot-
tish Dialect (l7ffilwo[ him immediate fame. His
return to farming was a failure and from 1789

he worked for the excise service. His poems
range from love lyrics to broad humour, as in
"Tam o'Shanter" (u88), and scathing satire, as

in'The Twa Dogs" (1786). He also collected and
wrote numelous songs. Burns Night (25th Jan)
commemorates his birth and is celebrated by
Scots all over the world.

Bursa 4012N 2904E A town in i.IW Turkey. It
was the capital of the Ottoman Turks for most
of the 14th century. Population (20001:.1.194687.

Burton, Richard (Richard Jenkins; 1925-84)
British actor, born in Wales. He fust achieved
success in Shakespearean roles, but from the
195r0s acted mably in films. These included Look
Back in Anger 119E,91, Becket 09el), and Who's
Afraid oJ VirginiaWoolJ? (!i6r6). He was twice
married to Elizabeth Taylor.

Burton-upon-frent 5249N 135W A town

C
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m
in centrai England, in E Staffordshire on the
River Trent. Its brewing tradition dates back to
brewing by the Benedictine monks of Burton
Abbey (founded 1002). Population (2001): 60 500.

Burundi, Republic of a small inland coun-
try in central Africa bordering on Lake Tan-
ganyika- It consists chiefly of high plateau
along the Nile{ongo dividing range, descend-
ing to the Great Rift Valley in the W. Most of
the population belongs to the Hutu, a Bantu
tribe, but the rulers are Tutsi and there are
other tribal minorities. Economy mainly subsis-
tence agriculture; coffee accounts for 80% of
exports md tea and cotton are also important.
Minerals have been found although industry
provides only minimal revenue. The economy
has be€n devastated by 10 years of civil war and
the imposition (from 1996) of a trading blmk-
ade by many African countries. History: the
area became IErt of German East Africa in 1890

and from 1919 was administered by Be1gium,
first under League of Nations mandate and
then as a UN trust territory. It became inde-
pendent in 1962. In 1966 the hereditary ruler
Mwarni Mwambutsa [V was deposed by his son,
who was enthroned as Mwami Ntare V. In the
same year, following a military coup, Capt
(later Lt Gen) Michel Micombero set up a re-
pubiic with himself as president, assuming ab-
solute powers h L972. ln 1976 Jean-Baptiste
Bagaa becme president in a coup; he was
overthrown in 1987 by Maj Pierre Buyoya. A
Hutu, Melchior Ndadaye, was elected president
in 1993 in Burundi's first democratic elections.
He was killed after only months in office, as

was his Hutu successor. Ethnic flghting inten-
sifled with wholesale massacres on both sides
and some 500000 refugees fled the country. A
power-sharing government was set up but eth-
nic violence continued, culminating in a Tutsi-
led coup (July 1996) and the reinstatement of
Buyoya as president. Despite the formation of
another multiethnic administration and tlle
signing of a peace agreement in 2(D1 fierce
flghting continued. In 2005 a new constitution
was enacted and a further ceasefire was signed.
Offlcial languages: French and Kirundi. Cur-
rency: Burundi franc of 100 centimes. Area:
27834 sq km (10759 sq mi). Population (2007
est): 8 390 505. Capital: Bujumbura.

Bury A unitary authority in NW England, in
Greater Manchester. Area: 99 sq km (38 sq mi).
Population (2004 est): 182 100.

burying beetle A strong beetle, also called
a sexton beetle, belonging to a genus (Neropho-
rus) occurring in N temperate regions.1.5-35
mm long, mmy have black and orange mark-

ings. They feed and lay their eggs on the dead
bodies of small animals, which they first bury.
F xluly. Sil phidae lcarrion beetles).

Bury St Edmunds s21sN o43E A marker
town in E England, in Suffolk. Its ruined abbey
was built as a shrine to St Edmund" last King of
East Anglia (martyred in 870 AD). Population
(2001):3s015.

Bush, George (Herbert Walker)
11924- | US statesma$ Republican president
(1989-93). Ambassador to the UN ll97l-72L he
was director of theCl[(7976-77land vice presi
dent (1981-88) under Ronald Reagan. In 1991 he
authorized US military action against Iraq in
the *Gulf War; he was defeated in the 1992

elections.
His son George W(alker) Bush (1916- ) also

became Republican president (2001- ), having
previously been govemor of Texas (1995-2001).

Following a legal battle that ended in the
Supreme Court, he emerged victorious over
his Democrat opponent, Al ftre, in a disputed
election (2000). Following *September 11, 2001,

he launched a massive US attack on targets
in Afghanistan (see wen oN TERRoRISM)
and with the support of Britafu" but not the
LJN, inmded Iraq (2003), toppling Saddam

"Hussein (see IRAq wAR).He was re-elected in
2004.

bushbaby A small nocturnal *prosimian

primate of the genus Galago (4 species), of
Africaa forests. Theyare 27-8O cm long includ-
ing the tail (15-40 cm). Common bushbabies (G.

senegalensisl have soft dense greyish fur and a
Iong bushy tail. They live in small groups. Fam-
ldy. Lorisidae.

bushel A unit of capacity (dry or liquid) equal
to 8 gallons ot 2219.36 cubic inches in the UK
and 2150.42 cubic inches in the USA

Bushido The code of the Japanere 
*samurai

class. It odginated in about the l:lrh century,
although the term was not used until the 17ttr
Obedience to one's lord and fearlessness were
its main virtues: in the 13th-14th centuries it
was influenced by Zen Buddhism and in the
17th-19th centuries, by Confucianism. In the'
mid-lgth century it became the basis of Japan-
ese emperor worship and nationalisrn See also
MARTIAL ARTS.

bushmaster A pit viper, Lachesis muta, oc-
curring in scrub and forests of Central and
South America- The longest venomous snake
(its venom can be fatal) of the New World, it
reaches a length of 18 m and is brownish pink
with dark diamond-shaped blotches.
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bushrangerc,tustralian outlaws in the Late-

18th and 19th centuries. They robbed farm-
steads and stagecmches, murdere4 md
plundered; some shared their gains witfr the
poor. The most famous was Ned *Kelly.

bustard A large omnivorous bird of the fam-
1ly (Otididoe:22 species) occurring in grasslands
of t}re Old World and having long legs adapted
for running. Bustards have a long stout neck,
broad wings, and a grey or brown mottld
plumage. The great bustard (Otis t4rda), 120 cm
long and weighing 14 kg, is the largest EurG
pean land bird. Order'. Gruifmmes lcranes, rails,
etc.).

butadiene (HGCHHCCH,) A colourless
flammable gas made from *butanes and
butenes. It is used in making synthetic rub-
bers.

butane (ClH,o) A colourless flammable
gasmus *alkane. It is used in the manufacture
of synthetic rubber md in its pressurized
liquefied form, as a fuel.

Bute A Scottish island in the Firth of Clyde, in
Argyll and Bute council area, separated from
the mainland by the Kyles of Bute. The island
serves Glasgow as a holiday resort. Area: 121 sq
km (47 sq mi). Population (latest est): 800O. Chief
town: Rothesay.

Butler, Samue! (183s-1902) British novelist.
Son of a clergyman, he rejected his family and
religion in 1859 to emigrate to New Zealand. In
1864 he returned wealthy md turned to litem-
l\te. Erewholt (1872), which made him famous,
satirizes Victorian ideals. The autobiographical
The Way of All Flesh (1903) recounts his libera-
tion from his family background.

buttercup An annual or perennial plant of
the genus Ranunculus. Most species, including
the common buttercup (Ranunculus acris), have
yellow flowers. Family. Ranuntulac eae.

buttet{lies and moths Insects belonging
to the order lepidoptera (about 10O 000 species),

distributed worldwide. The adults have two
pa.irs of scale-covered wings, which are often
higily coloured and patterned; the wingspan
ranges from 4 mm to up to 300 mm. They all
undergo a complete metamorphosis compris-
ing a four-stage life cycle: egg, larva (see cATER-
PILLAR), *pupa (chrysalis), and adult (imago).
The caterpillars feed mainly on plants, in some
cases becoming serious crop pests; the adults
feed mainly on nectar and other plant juices
using a long tubular proboscis and may aid
plant pollination in the process. Butterflies
generally are active by day and rest with their

wings vertical: moths, which are mainly noc-
turnal, generally rest with their wings hori
zontal Antennae, which are smooth and
club-shaped in butterflies md plumed or
feathery in moths.

but'terwort A *carnivotous plant of the
genus Piflguicilla (about 30 species), found in
the N hemisphere and South America- 12-15 cm
higtr" they have a rosette of yellow-green leaves
covered with sticky glands, on which insects
are trapped and a single funnel-shaped violet
or pink flower. Family. Irntibulariaceae.

button quail A small gromddwelling bird
belonging to a family (lurnicidae;ls species)

found in warm Old World grassland regions.
Button quails are 13-19 qn long with a brown
streaked plumage, short wings, and a slender
bill. The female courts the male, who incubates
the eggs and tends the young. Order:
Gruifmmes (cranes, rails, etc.).

Buxtehude, Dietrich (1637-u0z) Dardsh
composer. He settled in Germany in 1668 as or-
gmist at the Marienkirche, Ltibeck J.S.Bach
walked 200 miles to Liibeck ro hear Buxte-
hude's music. One of the most influential of
the North German organists, he composed
much sacred organ music.

Buxton 5317N 1a5w A spa and resort in N
central England. in the Peak District of Der-
byshire on the River Wye. Its mineral Hters
were first used by the Romans. During the
1970s Buxton Opera House, built in 1903 and
formerly used only as a theatre and cinema"
was restored to its original condition Popula-
tion (1991):198t1.

buzard e *hawk belonging to a widespread
genus (Bateo) characterized by broad wings, a
rounded tail, and brown plumage. Buzzards
hunt for small mammals, reptiles, etc., md soar
gracefully. The common Eurasian brzzard (B-

buteo), 55 cm long, occurs in a number of racesi
the migratory rough-legged bi""^rd (8. lago-
pus) is distinguished by its feathered legs.

buzz bomb see v-r.

Byatt Dame A(ntonia) S(usan) rritish
novelist and writer. Her novels incltdeTheVir-
Eh in thc Garden 17978],, the Booker-prizewin-
nin! Possession (1990), and AWhistlingwoman
(2002). Her sister is Margaret *Drabble.

Byblos 3408N 3538E A Phmnician city state
on the E Mediterranean coast, now Jubeil
(Lebanon). Egyptian records from the 14th to
the 10th centuries BC attest a thriving tEde
with Byblos. Under Grek and Roman rule Byb-
los dwindled in importmce but remained a

r
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D
centre of orgiastic worship of Astarte (see

APHRoDITE). See 4lso TYRE.

Byng, John (rzo+-t7) Bdtish admiral who, in
1756, failed to relieve Minorm, then under at-
tack by the FrenctL md retreated to Gibraltar.
He was mde a scapegoat and shot for failing
to do his duty-or, in Voltaire's satirical view, as

a warning to his colleagues ("pour encourager
les autres").

Byrd, William (as43-1623) English com-
poser, who, in spite of being a Roman Catholic,
bmame organist of Lincoln Cathedral and sub-
sequently of the Chapel Royal (1572). His com-
positions include Catholic masses and motets,
Anglican services, anthems, and keyboard
music.

Byron, George Gordon, 6th Baron

(1788-18241 British poet. Born with a clubfoot,
he was fonized by London ffiety after the
publication of Childe Harohe's Pilgrimage |1872l,.
His many lovers included his half-sister Au-
gusta Leigh I^ady Caroline Lamb, and Claire
Clairmont @y whom he had a daughter, Alle
gra). His marriage (1815) to A-nnabella Milbanke
lasted one year: tlreir daughter, Augusta, be-
came the Countess of Lovelace and a noted
rnathemtician. Byron tien left England to
stay near Geneva with *Shelley. In Italy in 1818

he began writing the satire Don Juon. He died
in Greece while training troops at Missolonghi
for the Greek war of independence.

Byzantine Empit€ see EAsTERN RoMAN
EMPIRE.

Blzantium See rsrANBUL.



Caba! Five ministers of Charles II of England
who dominated politics from 1667 to about
1674 They were Sir Thomas Clifford (1630-73),
Lord Ashley (later 1st Earl of Shaftesbury), the
2nd Duke of Buckingham, the Earl of Arling-
ton (1618-85), and the Earl of lauderdale
(1616-82).

Cabbage A flowering plant, Brassica oleracea
var. capitata, widely cultivated as a vegetable.
The short stem bears a round heart, up to 25
cm in diameter, of tightly compressed leaves.
AII cabbages and many other brassicas are de-
rived from tIe wild cabbage (8. oleraceal, a
perennial herb native to coastal regions of W
Europe. Family Cruciferae.

cabbage white brrttefly r, white
butterfly belonging to the genus Pieris, whose
cterpillars eat cabbages and related vegeta-
bles. The species are the large wNte (P. brassi-
cae), the green-veined white (P. flafi), and the
small white (P. ra pael. Family. Pieridae.

cabinet A committee of the executive heads
of government. In the UK the cabinet origi-
nated in the 16th-century cabinet council, a
committee of the *Privy C.ouncil. Cabinet
power was enhanced by William III'S recogni-
tion that his mhisters should be selected from
the political group prominent in parliament
md by the emergence in the 18th century of
the *prime minister. By the end of the 1fth
century the principle of collective cabinet re
sponsibiliry to parliament had been estab-
lished. C-abinets now consist of some 20 leading
ministers, from either house of parliament,
whom the prime minister has appointed to
head executive departments.

Cachalot See sPERM wHALE.

Cactus A flowering plant belonging ro the
fatilly Cactoceoe (over 2000 species). These
perennial herbs and shrubs grow chiefly in the
drier regions of tropical America md the West
Indies. Plant size and shape varies widellr the

larger species may grow to a height of 10 m or
more. Cacti show pronounced modifications
to prevent water loss-their leaves or shoots
are reduced to spines, they have thick waxy
outer layers, and many possess succulent stems
that store water. The flowers. borne singly, are
large and brightly coloured

caddis fly A mothlike insect, also called
sedge fly, belonging to the worldwide order
Trichoptero (about 5000 species). Caddis flies-
15-,10 mm long, with long antennae-are
found in cool damp places and feed on nectar.
The omnivorous larvae (called caddis worms)
live in flowing fresh water, often in portable
cases constructed from san4 stones, pieces of
leaf, etc.

Cade, Jack (d.1450) English peasant who led
a Kentish rebellion in 1,150 against Henry VI.
The rebels demanded an end to high taxation
and court corruption and the recall of Richard
Plantagenet, Duke of York, from Ireland. In
spite of initial successes, the rebellion was soon
put down and Cade was killed.

C-ader tdris a mountain ridge in NWWales,
in Gwynedd, in Snowdonia National Park. Ir
rises to 892 m (297 ft) at Pen-ycader.

Gldiz 3632N 518w A city and seaport in Sw
Spain, in Andalusia on the Gulf of C{diz. It was
founded by Phoenician merchants (c.1100 Bc).
Following the discovery of America it pros-
pered as a base for the Spanish treasure fleet;
the harbour was burned by Sir Francis Drake
in 1587. Population (1998 est): 143 121.

cadmium 1CalA soft dense metal, discovered
in 1817 by Friedrich Strohmeyer l7n5-$35l,.
Cadmium occurs naturally as the mineral
gre€nockite (CdS) and in zinc, copper, and lead
sulphide ores. It is chemically similar to lead
and is a component of low-melting-point al-
loys. It is used in the control rods of nuclear
reactors, in light meters, television-tuh phos-
phors, batteries, solders, and in special low-
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friction alloys for bearings. At no 4t|; at wt
112.411; mp 321.1'Ci bp 767"C.

Caen 4911N o22w A ciry and porr in l{w
France, the capital of the Calvados department
on the River Orne. C,aen has iron, silk, and
leather industries. The 1gth-century ship canal
made it an important port; it was badly dam-
aged in World War II. Population (1999): 113 987.

C.aemarfon (English name: Caernarvon)
5308N 415W A town in North Wales, on the
MerEi Strait, the administrative centre of
Gwynedd. Caernarfon is a tourist centre, mar-
ket towrL and small port. Its castle (built by
Edward I in 1284) is the likely birthplace of Ed-
ward II, the first Prince of Wales, and was the
scene of the investiture of Prince Charles as
Prince of Wales in ]jb9. Population (1991): 9595.

Caerphilly l. sr35N 314wA market tom in
South Wales, in Caerphilly county borough ln
a former coatmining area, it is known for
Caerphilly cheese (originally made here) and its
castle, the largest in Wales. Population (1991):

2843L 2. A county borough in SE Wales, cre
ated in 1996 from parts of Mid Glamorgan and
Gwent. Area:26 sq km (106 sq mi). Population
(2001):169s21.

Caesar, (Geius) Julius (100-l+ Bc) Roman
general and statesmar! whose career marked
the end of the Roman Republit. Caesar, born of
a Patrician family, allied himself with the poP
ular party by his marriage in 84 to Cinna's
daughter Cornelia After her deatl in 6& he
married Pompeia whom he divorced in 62. and
in 59 he married Calpurnia

During the 60s Caesar ascended the political
ladder, jtrining *Pompey and *Crassus in the
first Triumvirate (@)and becoming consul (59)

and then governor of Gaul. Caesar's subjuga-
tion of Gaul (58-50), and his brief campaigns in
Britain (s,5, 34), confrmed his military reputa-
tion and made him a popular hero. When the
Triumvirate mded (5O) t}le Senate, with Pom-
pey's support, asked C-aesar to resign Ns
armies. He refused and, crossing the River Ru-
bicon into Italy (49), initiated the civil war. Cae-
sar defeated Pomp€y at *Pharsalus (.{t) and
spent the following winter in Alexandria with
Cleopatra, who became his lover. He later de
feated the rernnants of Pompey's party at
Thapsus (,16) and Munda (,15), after which he re-
turned to Rome as dictator. On the Ides of
Mardr (15 March 44), Caesar was assassinated in
the Senate House by republicans, including
*Brutus and Cassius, who feared his monarchi-
cal aspirations.

Caesar wrote outstanding accounts of his

campaigns in Gaul (De beUo tcllto) and the civil
war lDe }1-llo ciilil.
Caesarean section A surgical operation in
which a baby is delivered tlrough an incision
made in the abdomirnl mll and the womb, so

called because Julius Caesar was believed to
have been born in this way. Perhaps a more
plausible etymology is that it derives from cae-
sus (past participle of l-atin coedere, to cut). Cae
sarean section is employed when a baby cannot
be delivered through the wagina; for instance,
because it is abnormally positioned in the
womb or is tm Large to pass through the birth
canal.

caesium (Cs) The most reactive and elec-
tropositive alkali metal It was discovered by
Bunsen and Kirchhoff in 1E5o and occurs natu-
rally in the mica lepidolite and as pollucite,
(Cs,K)AlSi,Q.nH,O. It is used in photoelectric
cells. At no 55; at wt 132905; mp 2839'C; bp
6n'c.
caffeine (or theine; C"HrOrN.) The sub-
stance in coffee and tea that acts as a stimu-
lant. In its pure form it is white and crystdline.

Cage, John (1912-921 Avantgarde US com-
poser. His works include 4 rnlrinutes 33 secoflds
(1941), silence in three movements for any in-
strument(s), Awrtment Building 1776 (,f,7615

Thirty Pieces fat Fire Orchestras (79871,aad, Euroy
eras 3 and 417fi\
Cagney, Jamcs (1899-1985) US actor. He
began making filrns in the 19130s, after working
in vaudeville, and became famous for his por-
trayals of tough gangsters. His films include
Publit Enemy (19t31) and The Roaring Twenties
(1e3e).

Cain In the Old Testament, the elder son of
Adam and Eve. He became jealous of his
younger brother AbeL whose burnt offerings
\fere acceptd by C,od in preference to his owIL
He killed Abel and q7"25 hanisled nurked as t}le
wodd's first murderer.

Ceine, Sir Midrael (Maurice Micklewhite;
1933- ) British fiLD actor. His numerous films
include 7?r lp$ess File (1965), Get Corter 1srnl,
Educating Rita (1983), Little Voi.e (1999), and Th€
quiet Amtricon(2W2). he was knighted in 2OOO.

Cainozoic era See cENozorc ERA.

CairngOrm Mourtaing A mountain range
in NE Scotland. in Aberdeenshire and High-
land forming a N extmsion of the Grampians.
Its highests peaks include Ben Macdhui at 1i109

m (4295 ft) and Braeriadr at 12[16 m (425t2 ttl
The area is popular for winter sports. centred
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on Aviemore. It was designated a national park
(the UK's largest) in 2003.

caam terier A breed of small dog originat-
ing in the Scottish Highlands, where it was
used to flush game from cover (such as stone
cairnsl It has a long outer coat and a short soft
undercoat: the colour varies from red, sandy,
or grey to almost black. Height: about 25 cIrL

Cairo (Arabic name: El Qahira) 8001N 3114E
The capital of Egypt, situated in the N of the
country on the E bank of the River Nile. It is
the largest city in Africa- lts many mosques in-
clude the Mosque of Omar (ft:l AD), Cairo's ear-
liest remaining Arabic building. Population
(1996 est): 9 900 000. See also ctzA, tr-
caisson disease &e DEcoMPREssroN
stcKNEss.

calabash A ffee, Crescentia cujete, Ts-L5 m
tall, native to tropical America (particularly
Brazil). Funnel-shaped flowers are borne on the
old stems and produce gourdlike fruits, up to
50 cm long. These fruits have woody outer lay-
ers and, after removal of the furner pulp, ue
used as pots, cooking utensils, etc. Famil)4
Bignoniaceae.

Calabria A mountainous region occupying
the southem'to€" of Italy. Crotone is the min
industrial centre. Area: 15080 sq km (5822 sq
mi). Population (2000 est): 205047& Capital:
Catanzarc.

Calais 5057N 152E A port in N France, in the
Pasde{alais departmenl It lies on the shortest
sea route to England- CaLais produces lace,
tulle, and other textiles. Historf besieged and
captured by the English under Edward Ill in
1346, Calais remained in English hands until
1558. Population (1lBs est): 6 309.

Calamine An ore of zinc In English usage it
refers to zinc carbonate (smithsonite) and in
the USA it rders to zinc silicate (hemimor-
phite). A skin lotion of the same name contains
zinc oxide.

Calceolaria A genus of perennial herbs and
shubs (300-400 species) rutive to temperate
South America- The plants grow to a height of
30-70 cn and bear brightly coloured slipper-
shaped flowers. Some sp€cies and hybrids are
grown as ornamentals. Family. krophulari-
oceoe-

calcate A common rock-forming mineral con-
sisting of crystalline calcium carbonate. It is
usually olourless or white It occurs in ig-
neous, metamorphic, and sedimentary rocks.
See also LTMESToNE.

calcium (Ca) A reactive metal, first isolated by
Sir Humphry Davy in 1808. It occurs in nature
as calcite (CaCO3I *fluorite (CaI,). and *gypsum

(CaSOIH,O) and is an essential constituent of
shells bones, and teetll The element is ex-
tracted by electrolysis of the molten chloride
(CaCl,). At no 20: at wt ,10.08; mp 842 + 2"C: bp
7484'C.

calculus The mathematical techniques, de-
veloped by *Newton and *Leibnia that are
based on the concept of infinitely small
dnnges in continuously varying qwtities.
For example, calculus is used to define the ve
locity of a moving body as the rate of change of
its position at any instant. Velocity (v) is said to
be the derivative of position (x) with rspect to
time (t): in calculus it is written v= dx/dt. In
this notation dt is a vanishingly small time in-
terval and dx is the distance the body travels in
this time. If r is a known function of t, values

1. The denvatire d/dt at P giv6 the slope of the
cuile at P When the function has a stationary (e.9.
a maximum a5 at A or a minihum as at B) value,
drldt = 0.

=0

time t

C

,9

>
n

E

dx

dr

z. rne integrat J !':v.Ot f= xj - xr) is the shaded
aEa. r.e. it isthe ium o{ all the apas y.dtof the
infinitely thin slics. The aea betaEn A and B is

subt acted since v is negatire.

tire t

cakutus. The ftvo basic tedrniques are 1. differentiation

and 2. integration.
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for v at any time can be obtained by calculating
the derivative of (differentiating) this function
with respect to time. Similarly, the derivative
of the velmity (or the second derivative of pG
sition) at any instant gives its acceleration (a),

i.e. d'?x/dt'? = dv/dt: a. The djfferential calculus
is the technique for making such calculations.
On a graph, the derivative of a function is the
gmdient of the curve at any point.

The integral calculus is concerned with the
reverse process. If velocity is a continuously
varying function of time, the chmge in posi
tion over a measurable time interoal is ca.[cu-

lated by summing the products of v and d, for
each of the infinitessimally small intervals of
time (dr) that make up the measurable interval.
fu with differential calculus, the extraction of
integrals follows general rules. On a graph" the
area between the curve of a function and the
horizontal axis is the integral of the function
over the specified interoal.

Calcrrfta (official name from 199: Kolkata)
2235N 8821E A city in India, the capital of
West Bengal on the River Hooghly. It is a major
industrial centre and the most important sea-
port on the E coast of India. Jute manufactur-
ing dominates the industrial sector, while
engineering, cotton, and chemicals are also
important. The conurbation has a vast popu-
Lation, many of whom live in appalling con-
ditions. By way of contrast, the city centre
contains maay imposing buildings, situated
around Fort William (a British building dating
from 17sE). Calcutta was founded in 1692 as a
trading post for the British East India Com-
pany (see also nrecK HoLE oF cALculTA). Pop
ulation (1991 est, urbm area): 10 915 272.

Calderdale A unitary authority in N Eng-
land, in West Yorkshire. Area: 364 sq km (140 sq

mi). Population (2001): 192 31)6.

calder6n (de la Barca), Pedro (1600-81)
Spmish dramatist at the court of Philip IV.
After the death of Lope de Vega he became the
leading Spanish playwright. His plays include
Life is a Dream (1635) and The Mayor of Zala-
monco(7640\.

Caledonian Canal a system of lmhs and
canals in Scotland, linking the North Sea with
the Irish Sea, via the Great Glen. Engineered by
Thomas Telford, it was opened to navigation in
1822. It is now used mainly by small craft.
Length: about 100 km (60 mi).

calendar Any of a variety of systems for the
reckoning of time over an extended period.
Calendars are usually based on the earth s or-
bital period around the sun (a year), although

in some systems the moon's orbital period
around the earth (a month) is used Since the
seasons recur after each tropical *year (wNch
contains 365.2422 days), the length of the el-
endar year, averagd over many years, should
correspond as closely as possible to that of the
tropical year. This is achieved by using leap
years, which contain one more day than the
usual calendar year.

In .16 Bc, Julius Caesar established the so
called Julian calcndar in which a period of
three years, each of 365 days, was followed by a

leap year of 366 days. The average length of the
year was therefore 365.25 days. Since this was
over 11 minutes longer than the tropical year,

an extra day appeared about every 128 years.
This discrepa.nry was mended by the Grego
rian calendar, which was introduced in Roman
Catholic countries in 1582 by Pope Gregory )flIl,
was made law in Britain and its colonies in 1752,

and is now in almost worldwide use. Leap years
are restricted to century years divisible by ,100

(e.9. 1600 and 2000) and any other year divisible
by four. This reduces the average length of the
calendar year to a much more acceptable
355.2425 days.

Calgary sr osN u4 05w A city in w canada in
Alberta It is the centre of Canada's petroleum
industry and the distribution and farming cen-
tre of S Alberta The Calgry Stampede, a fa-
mous rodeo, is celebrated annually. Population
(1996): 768 082.

Cali 324N 7530w The third largesr city in
Columbia- It is a commercial and industrial
centre, witl a university founded in 1!),5. Pop
ulation (1999 est): 29n3ffi.
Calico A simple woven cotton fabric that
originated as a printed fabric from Calicut,
India (now named *Kozhikode). Strong and ser-
viceable with a wide range of textures, it is
used mainly for dresses and domestic purposes.

California Ttre third Largest state in the USA
on the W coast. It consists of a narrow coastal
plain rising to the Coast Range, with the fertile
central valleys of the Sacramento and San

Joaquin Rivers, deserts in tie S, and the Sierra
Nevada Mourtains in the E. It is the most pop
ulous and prosperous state in the USlt the pre-
dominantly urban population is concentrated
along the coast. Oil is expioited along with nat-
ural gas, cement, sand and gravel, md borate.
Aircraft aad ship construction are important
industries, as well as general construction and
food prmessing: wine production is especially
important. Since the 198Os the area S of San
Francisco has become known as Silicon Valley
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Grqorian calendar Hebrcw calendar lslamic calendar Chinse calendar

solar year of
365.2425 days

lunar year; the year
5750 started on
I January 1990

lunar year; the year
1410 started on
18 September'1990

lunar and solar cycles;
24 fortnightly periods

January (31'd)

February (28 d; 29 days
in leap year)

March (31 d)

April (30 d)

lvlay (31 d)

June (30 d)

July (31 d)

August (31 d)

September (30 d)

october (3,l d)

November (30 d)

December (31 d)

Shevat (30 d)
(JanlFeb)

Adar (29 d)
(Feb/Mar)

Nisan (30 d)
(Mar/Apr)

lyar (29 d)
(Apr/May)

Sivan (30 d)
(May/June)

Tammuz (29 d)
(j u ner'.J uly)

Av (30 d)
(July/Aug)

Elul (29 d)
(Augr'Sept)

Muhanam (30 d)

Safar (29 d)

Rab-i' I (30 d)

Rab-i' ll (29 d)

Jumada I (30 d)

Jumada ll (29 d)

Rajab (30 d)

sha'ban (29 d)

Ramadan (30 d)

Shawel (29 d)

Dhual-Qa'dah (30 d)

Dh0al-Hijjah (20 or 30 d)

Xiao Han
Da Han Jan/Feb

Jan

Li Chun
Yu Shui

Jing Zhe
Chun Fen

Qing Ming
GU YU

Li Xia
Xiao Man

Mang Zhong
xiaZhi

xiao 5hu
Da Shu

Li Qiu
Chu Shu

Bai Lu

Qui Fen

Han Lu
Shuang liang

Li Dong
Xiao Xue

Da Xue
Dong Zhi

Feb
Feb/Mar

Mar
Mar/Apr

Apr
AprlMay

May
May/June

June
Juney'July

July
July/Aug

Aug
Augr'Sept

Sept
SepVOct

Oct
OcVNov

Nov
Nov/Dec

Dtr
Ded)an

Tishri (30 d)
(SepVOct)

Heshvan (29 or 30 d)
(OcVNov)

Kislev (29 or 30 d)
(NovtDec)

Tevet (29 d)
(Dedian)

C

Calendars still in use

owing to the concentration of high-tech indus-
try. The state also produces grapes, tomatoes,
cotton, sugar beet, strawberries, citrus fruits,
hay, be€f.cattle, and turkeys. History: flrst dis-
covered by the Spanish (1,y12) it remained
under their control until it was ceded to the
USA (1848). In the same year gold was discov-
ered, leading to a rapid increase in the number
of immigrants. California became a state in
1850. Area: 411 013 sq km (158 693 sq mi). Popula-
tion (2000): 33871ffi. Capital: Sacramento.

californium (Cf) A synthetic transuranic el-
ement flrst isolated in 1950. Californium-2s2 is
an intense ne[tron emitter. It is used as a neu-
tron source in instruments for determining
moisture contents and discovering precious
metals. At no 98;at wt (251).

C-aligula lCaius Caesar: 12-41 AD)Roman em-
peror (37-41), son of Germanicus Caesar and
Agrippina the Elder. Succeeding Tiberius, he

initially enjoyed great popularity but his sub-
sequent tyrannical and extravagant behaviour
brought allegations of madness, from both
contemporaries and historians, and he was as-
sssinated

calisaya See crNcHoNA

Callaghan, (Leonard) James, Baron
(1912-2005) British statesman; labour prime
minister 11976-79\. He entered parliament in
1915 and was chancellor of the exchequer
(1964-67), home secretary (1967-70), and foreign
secretary (1974-76). He became prime minister
when Harold Wilson resigned and was de-
feated in the 199 election

Callas, Maria (Maria Kalogeropoulos;
L923-V) US-brn soprano of Greek parentage.
She possessed a brilliant coloratura voice and
fine acting ability. From 1950 she was prima
donna of La Scala, Milan.
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Calliope In Greek legend, goddess of epic po-

etry and the chief of the nine *Muses. She was
loved by Apollo; her children included Hyme+
Ialemus, and *Orpheus.

calorie A former mit of heat replaced by the
joule. Formerly defined as the amount of heat
required to raise the temperature of 1 gram of
water through 1'C the calorie is now defined
as 41868 jnules. The kilocalorie or Calorie (1000

calories) is still used to express the energy
value of foods.

C.alvary a hil beyond the walls of Jerusalem
on which Ctrrist was crucified. The Hebrew
name is Golgotha (a skull). Its precise location is
unknom but traditionally it has been taken as

rhe spot, now within the Church of the Holy
Sepulchre, where St Helena discovered a sup
posed relic of the Cross in 327 AD.

Calvin, John (1509-64) French Protestmt re-
former. He studied lawand theologyand in the
early 1530s openly sided with Protestantism.
Settling in Basle in 1536, he published the first
edition of his influentid lltstitutes setting out
Ns beliefs. During a visit to Geneva in 1536 he
met the Protestalt reformer, Guillaume Farel
(1489-1565), who persuaded him to stay. Their
efforts to organize the Reformation in the city
resulted in their exile (1538). Calvin then
preached in Strasbourg, but was invited back
to Geneva in 1y1, remaining there as its virtual
dictator until his deatl- His theological teach-
ings, known as Calvinim. form tJ:e basis of the
doctrines of most of the reformed Churches
that are not Lutheran, including the state
Churches of the Netherlands and Scotland (see

PRESBYTERIANISU), various NonCOnfOrmiSt
Churches, and some Churches in Nortl Amer-
ica and Cermany. Calvin's systematic writings
stress the transcendant power of God and
man's total depravity outside Cod's redeening
grace. Like Luther, Calvin believed that faith
must be based on Scripture alone, that justifi-
cation (that is, righteousness in God's eyes)

could only be achieved through faittl Unlike
Luther, he believed that some people, the elect,
were predestined for salvation and the rest for
damnation- He also believed that the church
should control the state.

Calvino, ltrlo (D23-85) Italiar novelist and
writer. His witty and erudite fantasies indude
the trilogy Our Forefathers (1952-60) and Invisi
ble Cities (7s721.

Calypso A 6reek nymph, the daughter of
"Atlas, who kept *Odysseus with her on the is-
land of Ogygia for several years before dlow'
ing him to return home.

calypso ordlad A rare and higtrly prized
perennial orchi4 Calypmbutboso"also known as

the fairy slipper orchi4 native to cold N tem-
p€rate regions. E-10 cm higlt it has a solitary
pink flower with brown purple, and yellow
markings and a single crinkled dark-green leaf.

Camargue, la The Rh6ne delta area in S

France, between the river channels of the
Grand Rh6ne and the Petit Rh6ne. Once driefly
marshy, mudr land reclamation has occurred
and cattle, especially bulls for the bullring, and
horses are reared. Rice is also grown here. Area:
about 560 sq km (215 sq mi).

Camberwell bcauty A *nymphalid but-
terfly, Nymphalis a?ttiopd, occurring in temper-
ate Eurasia and in North America where it is
called mourning cloak because of its sombre
coloration: purple wings with cream edges.

The adults hibernate md the caterpillars feed
on various tres.

cambium A layer of cells in woody plants
that is responsible for producing additional
*rylem and *phloem tissue, bringing about an
increase in girth The cambium also produces
bark and protective callus tissue after injury.
See also Iunnrstru.

Cambodia A country in SE Asia" in the In-
dmhina Peninsula on the Gulf of Thailand- It
consists mainly of an alluvial plain drained by
the River Mekong and enclosed by mountains.
Most of the inhabitants are Khmers, with sunll
minolities of Vietnamese and Chihese. Econ-

omy mainly agricultural the staple crop being
rice. Production was severely reduced during
the Khmer Rouge regime, but is now recover-
ing. Industry was suspended entirely during
the I(hmer Rouge period but now includes gar-
ment making. Cambodia is rich in forests, and
phosphates, gemstones and gold are produced:
there are also known quantities of unexploited
iron ore and manganese. There is m abundance
of freshwater fislr" Tourism is developing. His-
tory the kingdom of Funan (1st-6th centuries
eo) was conquered by the Buddhist *Khmers.

Following the collapse of their empire in the
15th century, Cambodia was prey to attack
from the Thais and Vietnamese until 1853,

when it became a Frendr protectorate. In 1887

it became part of the Union of *Indochina In
1919 it achieved self-government as a member
of the Frendr Uniorl gaining full indepen-
dence in 1163. Under Prince *Sihanouk Cambo-
dia was used as a base by North Vietnamese
(communist) forces (see VIETNAM wAR): fol-
lowing the failure of his attempts to negotiate
their withdrawal. he was deposed (1970) byGen



167 Camellia

Lon Nol (1913-85)6 who was supportd by the
USA Shortly afterwards US and South Viet-
namese troops invaded the renamed Khmer
Republic to support lon Nol against the com-
munist Khmer Rouge guerrillas. ln the ensuing
civil war the Khmer Rouge was frtally vic-
torious in 1974 nd in 1975 the country was
renamed Kampuchea- The Khmer Rouge Gov-
ernment, led by Pol Pot (1925-98), atrempted to
reshape the country's economy on cooperative
lines by forcing Cambodians out of the towns,
depriving them of their property, and killing
many thousands of the aged, sick or dissent-
ing. Altogether some two million pmple died
as a result of these policies. The Vietnamese in-
vaded the country in December 1l}78: Pol Pot
was overthrown and a government set up
under Heng Samrir In 19E2 the I(hmer Rouge,
with two other exiled factions, formed the
Coalition Government of Democratic Kampu-
chea (CGDK), with a seat at the UN. Guerrilla at-
tacks by CGDK forces on the forces of prime
minister Hun Sen continued after the Viet-
namese withdrew in 1989. In 19111 UN peace
talks led to the creation of a new governing
coalition. Sihanouk returned as head of state
and a democratic monarchist constitution was
adopted in 1993. However, the Khmer Rouge
boycotted multiparty elections and continued
fighting: the later 190s saw splits in the move-
ment, leading to its effective demise by 1999.

Elections in 1998 and 2003 resulted in victory
for Hun S€n's party. King Sihanouk was suc-
ceeded by his son Sihamoni in 2004 Offlcial
languge: Khmer; French is widely spoken.
Currenqr riel of 100 sen. Area: 181000 sq km
(71000 sq mi). Population (20(17 est): 1395904.
Capital Phnom Pentl.

Cambrian Mountains A mountain system
in Wales, extending N-S from Gwynedd,
through Powys to Carmarthenshire. The name
is sometimes used for all the Welsh mountains
and sometimes reserved for the central range,
i.e. exduding Snowdonia in the l.[W and the
Brecon Beacons md Black Mountains in the SE.

Cambrian period The earliest geological
period of the *Palamzoic era It began about
590 rnillion years ago and lasted at least 70 mil-
lion years, lying between the Precambrian and
Ordovician periods. Rocks of this period are the
first to contain an abundance of fossils, includ-
ing primitive representatives of most inver-
tebrates living today. Trilobites were very
abundant, as well as brachiopods and gas-
tropods. The Cambrian period is divided into
Lower, Middle, and Upper.

Cambridge 1. s212N 00zE A ciry in E Eng-

land, the administrative centre of C-am-
bridgeshire on the River Cam (or Grmta), a trib-
utary of the Great Ouse. The city is dominated
by the fedemtion of colleges that form Cam-
bridge University. The oldest college, Peter-
house, dates from 1284. Kings College was
founded in 1,141 and its chapel (built 7rc-7575
in the perpendicular gothic style) is a distinc-
tive landmark. The largest college, Trinity, was
founded by Henry VIII in 1546. The first college
for women, Girton, opened in 1859. Industries
in the town include electronics, high-tech re
search and development, biotechnology, and
the mmufacture of scientific instrments. It is
also an important market centre for East An-
glia. Population (2005 est): 7240[[. 2. 4222N
71 05W A city in the USlu in Massachusetts on
the Charles River opposite Boston. It is the site
of Harvard University (1636) and the Massachu-
setts Institute of Techlology (MIT). Industries
include biotechnology and printing and pub
lishing. Population (2004 est): 10021

Cambridgeshire A counry of E England. In
1965 it was combined with the Isle of Ely and
in 7y/4 it absorbed Huntingdon and Peterbor-
ough as well as parts of W Suffolk. Peterbor-
ough became an independmt unitary authority
in 1998. It consists chiefly of low-lying fenland,
crossed by the Rivers Ouse and Nene. It is pre-
dominantly agricultural, the main products
being cereals, fruit, md vegetables. Ara (ex-
cluding Peterborough): 3068 sq km (1184 sq mi).
Population (2004 est, excluding Peterborough):
578800. Administrative centrq Cambridge.

Came! A hoofed mammal belonging to the
genus Camelus (2 species). Camels are used for
riding, as pack animals, and as a source of milk,
meat, wml and hides. The one-humped Ara-
bian camel (C. drorfledorius) is about 2 m high ar
the shoulder and generally brown in colour.
The dromedary is a long-legged breed of Ara-
bian camel, developed for racing and riding.
The heavier twchumped Bactrian camel (C.

bactrianusl is native to central Asim steppes,
where wild herds still exist.

Adapted to living in sndy deserts, camels
can close their nostrils and have heavy protec-
tive eyelashes. Although unable to store water,
camels can store fat in the hump. Family:
Camelidoe: order: Artiodact ylo.

Camellia A genus of evergreen shrubs and
trees (80-100 species) native to India" China and
Japan. Several species are widely grown as or-
namentals. The best known, C. jarynica, grows
to a height of 9 m and has attractive glossy oval
leaves. The genus also includes the *tea plmt.
FariTy.T'heauae.

C
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Camelot The legendary capital of King
Arthur's kingdom (see ,rnrxuntar LEGEND).

Cadbury Camp, near Yeovil, and Winchester
are among tfle places identified with it.

Camembert .1852N 010E A village in NW
France, in the Orme department. Cimembert is
famous for the creamy cheese named after it.

Gamera, photographic A device for pro
ducing a photographic image. Basically, a cam-
era consists of a light-tight box containing a
lens and light-sensitive *film or plate. The light
image coming through the lens is brought into
focus on the fllm by adjusting the distance be-
tween the film and the lens. A picture is taken
by opening the shutter over the lens for a cer-
tain period to expose the film. The exposure
time is determined by the shutter speed. The
diameter of the opening (aperture) in front of
the lens is measured by its *f-number. Shutter
speed and lens aperture determine the light
available to record the image on the film.

In a digial camera the light-sensitive 6lm is
replaced by a medium that records the image
in digital form, so that it can be seen on a small
screen forming part of the camera The digital
hformation can be fed into a comPuter,
viewed on the screen as a single image, im-
proved or manipulated in a variety of ways
using computer software, and printed using a

colour printer.

Gamera, television A camera for the in-
stantaneous transmission of moving pictures.
The scene to be televised is focused onto a
screen in the electronic camera tube. This oPti-
cal image is scanned in horizontal lines, fast
enough to appear:rs a continuous moving pic-
ture to the human eye; in most cameras, the
image is scanned 25 to 30 times per second. The
intensity of light at each point of the image is
converted to an electrical signal, which is am-
plifled before being transmitted together with
the sound and synchronization signals.

Cam€ron, David (William Donald)
(1965- ) British politiciaru leader of the Con-
servative Party (2005- ).An MP since 2001 he
has attempted to broaden the party's appeal
since becoming leader.

Cameroon, Republic of (French name:
R6publique du Cameroun) A country in w
Africa, on the Gulf of Guinea Hot swampy
coastal pLains rise to forested plateaus in the
centre and to the Adamwa Highlands in the N.

The main river is the Sanaga- The population
consists of over a hundred different ethnic
groups, t}le most numerous being the
Bamileke. Economy: chiefly subsistence agricul-

ture witfi varied crops; the main cash crops are
cocoa md coffee. Alurninium smelting is the
chief industry. Oil was discovered in Mtr1 and
provides half the country's revenue. Historl4 in
1884 the German protectorate of Kamerun was
established and after World War I it was di-
vided into the French and British Camermns,
which were governed from 1922 under League
of Nations rnandate and from 19,16 as UN trust
territories. The French Cameroons attained
self-government in 116'7 and became indepen-
dent as the Federal Republic of the Cameroon
in 11)60. After a plebiscite in the British
Cameroons in 1961, the S Fined Cameroon
(whidr became a united republic in 9nl and
the N 1i:ined Nigeria The early 1lB0s saw
mounting opposition to one-party rule.In 1992

Paul Biya (1933- ) was re-elected President
amid allegations of fraud leading to riots and a
state of emergency. Legislative elections in
79f.2,1997, and 2002 likewise returned the rul-
ing party but were marred by allegations of
unfaimess. Cameroon joined the Common-
wealth in 1995. Official languages: French and
English- Currenqn CFA franc of 100 centimes.
Atea:475442 sq km (183530 sq mi). Population
(2007 est): 18 050 382. Capital: Yaound6.

Cam6es, Luis de (c. 1524-80) Portuguese
poet and soldier. After 17 years wandering in
the Portuguese colonies in the East, he retumed
destitute to'LisborL In 192 he publishdThe Lu-
siad, an epic celebrating the 1497 voyage of da
*Gama His lyrical poetryis alsomuchadmired-

camomile (or chamomilc) A perennial
scented European herb, Anthemis nohlis (ot
Aamaemclum aobile| The spreading much-
branched stems (10-30 cm in length) carry
long-stalked dairy-like flowers.

C,ampaign for Nuclear Dasarmametrt
(CtD)An organization formed in 1l)58 to em-
paign for Britain's nuclar dimenL In
the late 1lE(h and early 19506, ld by Gnon
John Collins (1905-82) and Bertrand *Russell, it
organized large demonstrations, including the
Aldermaston marches. It revived in the mly
198os amid new fears of nudear war but mem-
bership has since declined.

Campanula A genus of il11rul illd pelen-
nial herbaceous plants (about 3m species), oftm
known as bellflowers native to N temperate
zones and tropical mountains. 15-120 cm higtt
they bear spikes of blue, pink or white bell-
shaped flowers. The fruit is a capsule Some
species (including *Canterbury bell) are Srom
as ornamentals. Famil],: Campanulaceae.

Campbel!, Slr Malcolm (188s-1949) British
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motor engineer, who broke the land-speed
record nine times between 1924 and 1935 and
the water-speed record three times between
,937 and 1939. He wm the first mm to exceed
.183 km per hour (30o mph:1935). His son Don-
ald Itilalcotm Campbell (1921-57\ also set land-
and water-speed records, including 98.7 km
per hour (,103.1 mph) for a wheeldriven car at
Lake Eyre (19e1). He m killed in an attempt to
break his own water-speed record on C,oniston
Water. The speed at lr,hich he crashed, 527.9 km
per hour (328 mph), was the unoffrcial record
for several years. His daughter Gina Campbell
(1948- ) broke the women's water-speed
record in 1984

Campbell, Sir (Walter) Menzies
(1941- ) British politician; leader of the Lib
eral Democrats (2006- ). A former Olympic
sprinter, he became an MP in 1987.

Campbell-Bannerm.n, Sar Henr1/(ra36-
1908) British statesman; Liberal prime minister
(1905-{8). Campbell-Bannerman's government
gra[ted the Transvaal and Orange River
Colony responsible government and passed the
Trades Disputes Act (1905), wNch gave trades
unionists greater freedom to strike.

Camus, Albert (1913-60) French novelist, an
exponent of *existentidisfiL Born in poverty
in Algiers, he won a school scholarship and
studied philosophy at university. During World
War II he edited Cofibat, a ]rurnal of the French
Resistance. C-amus published several collections
of essays and plays, and three novels, notably
TI74 Ottsider l1y2\ fhe Plague (19471, and The
Rebel (1953). In 1957 he won the Nobel Prize.

Canaan An area roughly corresponding to
modern Israel, W Jorda+ and S Syria known
from the Bible as the land promised by fu to
the Israelites before the Exodus.

C.anada A country occupying the entire
northern half of the North American conti
nent (except for Alaska). More than half of
Canada consists of the Canadian Shield, at the
centre of wNch lies the Hudson Bay lowlands.
The Western Cordillera" which is partly made
up of the Coast Mountains and the Rocky
Mountains, runs parallel to the Pacific coast.
Between the Rocky Mountains and the C-ana-

dian Shield lie the Interior lo\trlands (consist-
ing of prairies, plairs, and the Mackenzie
Iowlands). The SE region of Canada is domi-
nated by the St Lawrence River and the *Great

Iakes and is the most densely populated area in
the country. The population is mainly of
British and French descent but there are sev-
eral substantial minorities, induding Germans,

Italians, Ukrainians, and Dutch as well as the
original inhabitants, the Indians and Inuit.
korcm1r both agriculture and industry are
highly developed and the numerous manufac-
turing industries (concentrated mainly in On-
tario and Quebec) include paper, iron and steel"
motor vehides, telecommunications equip-
ment, and food processing- Canada is the
world's largest producer of zinc, potash md
uranium: other mineral resources include as-
bestos, nickel, cadmium, sulphur, molybde.
nurrL silver, and gold. Oil production has
increased since the discovery of large oilfields
in Alberta and natural gas is also produced
Agriculture is important, with cereals in the
Prairie Provinces and considerable fruit grow-
ing in British Columbia and Ontario. There is a
valuable fishing industry; forestry has long
been importa[t to Canada's economy and the
other traditional industry, the fur trade, con-
tinues. Exports indude motor vehicles and
parts, wood wood pulp, and paper, oil, gas, and
petroleum products. Hisror]4 there is evidence
of Viking s€ttlemmt in the NE of Canada
aronnd 1000 AD. ln 7gl John Cabot reached
Newfoundland and No\ra Scotia, the first being
claimed for England in 1583. In 1534 Jacques
Cartier explored the Gulf of St lawrence and
in 1608 Champlain established the first perma-
nent settlement at quebec Known as New
France, this became a royal province in 1663.
later in the Uth century when the *Iroquois

ddeated the *Huron Indians, the French
colony was almost completely destroyed The
fur trade was of great importance to all set-
tlers and in 1670 the English set up the Hud-
son's Bay Company. By 16qt the French and
English were in conflict: in 1713 the Treaty of
Utrecht gave Acadia (former French colony
centred on presentday Nova Scotia). New-
foundland, and Hudson Bay to Britain and
after the S€ven Years'War, during which Gen
Wolfe defeated the French under Gen Mont-
calm (1759), Canada was ceded to Britain by the
Treaty of hris (1763). In the late 18th century
the United Empire loyalists. fleeing from the
American Revolution, settled in Canada The
ensuing racial tension led to the division of
Quebec into French-speaking lower C-anada
and English-speaking Upper Canada (1791),

which were reunited in 1841 By the British
North America Act (1857) a confederation of
Iower Canada (Quebec), Upper Canada (On-
tario), Nova Scotia" and New Brunswick was es-
tablished. In 1869 Rupert',s land was bought
from the Hudson's Bay Company the province
of Manitoba was created from it a year later. [n
1871 British Columbia and in 188 Prince Ed-

C
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E
ward Island joined the confederation. Alberta
and Saskatchewan were created from the NW
Territories in 1905. Canada's constitutional in-
dependence was defined by the Statute of
Westminster in 1931. The main Political Prob.
lem in recent decades has been the French-
Canadian separatist agitation, led by the

Quebec Liberation Front. Since 1982, when a
new constitution for Canada was signed by
Elizabeth II, Quebec has acted outside the con-
stitution, despite attempts (1985) to achieve rec-
onciliation. Proposals to give quebec greater
autonomy were rejected in a national referen-
dum (1992), while Quebec voters mrrowly re-
jected (1995) the proposal that the province
should become a sovereign state. The Liberal
Party, which had held office for most of the
previous 43 years, lost power to the Progressive
Crnservatives in 1979 but regained it in 1993;

the conservatives returned under Stephen
Harp€r in 2006. In 1999 a vast area of the Arctic
NE was designated as an autonomous Inuit ter-
ritory named *Nunavut. Official languages:
English and French Currency: Caladian dollar
of 100 cents. Area: 9y76169 sq km (3 851 809 sq
mi). Population (2007): 33 390 141. Capitat Ottawa

Canada balsam A transparent resin ob-
tained from f,r trees. It is used as an adhesive in
optical instruments because its refractive
index is similar to that of glass.

Canada goose A Large *goose, Brontd
canadensis, that breeds in Canada and Alaska,
migrating in flocks to the southern USA for
rhe winter. It is 60-100 cm long and has a black
head and neck, wNte throat, dark-brown back,
and pale underparts.

Canaletto (Antonio Canal; 1597-f68) Venet-
ian painter, famous for his views of Venice. He
trained under his father, a theatrical-scenery
painter, before visiting Rome (1719_20), where
he designed opera sets. His popularity with
English collectors led to a stay in England
(u46-55), where he painted views of London.

Canals Man-made open water channels. They
are divided into two categories: convey:rnce
calals and navigation cmls. The former carry
water for irrigation, power, or drainagei the
latter, to facilitate transportatiorL often con-
ntrt two natural waterways. cffals have been
dug from ancient times. The Grmd Canal in
China, started in 109 Bc, was 1000 km (520 mi)
long by the 8th century and carried 1.8 million
tonnes of freight per annum. Some modern
ship canals achieve spectacular reductions in
voyage distmces. especially the *Suez Canal
(completed in 1859) and the *Panama Canal

(1914). Ottrers of considerable local importance
include the Corinth Canal (1893) md the St
Lawrence Seaway (1959) connecting the Great
Lakes.

canary A small songbir4 Sarinus canarius, na-
tive to the Canary Islands, Madeira, and the
Azores. Wild canaries have an olive-green
plumage with yellow to grey underparts
streaked with black. Popular as cagebirds since
the 15th century, they have been selectively
bred both for their musical song and attractive
yellow plumage. Subfamily: Carduelinae; fan-
ily Fringillidae (fi nches).

Canary lslands (Spanish name: Islas Ca-

narias) A group of Spanish islands of volcanic
origin in the Atlantic Ocean, close to NW
Africa; m autonomous region of Spain. Since
1927 they have constituted two provinces
named after their capitals of las Palmas (in-
cluding the islands of Fuerteventura Gran Ca-

naria, and Lanzarote) and Santa Cruz de
Tenerife (including the islands of Ferro,
C,omera La Palma, and Tenerife). The islands
became Spanish possessions in the 15th cen-
tury. Fruit is grown for export. Tourism is also
important. Total ara:7270 sq km (28tr7 sq mi).
Population (2005 est): 1 968 280.

C.anaveral, Cape (name from 1961 until
197J: Cape Kennedy) A barrier island in the
USA, in E central Florida separated from the
mainland by lagoons. It is the site of operatioN
by NASA at the Kennedy Space Center.

Canberra 35$S 14910E The capital of AN-
tralia, in the Australian Crpital Terdtory on
the Molonglo River. Formally inaugurated in
1927, rhe establishment of the National Univer-
sity in 1916 and the growth of government de
partments have led to sizeable increases in
population. Population (2001): 339727.

Ciancer A group of d.iseases caused by the ab-
normal and uncontrolled division of cells to
form tumours that invade and destroy t}le tis-
sues in which they arise. Such tumours are de
scribed m malignant their cells spread
(metastasize) through the bloodstream or lym-
phatic system or across body cavities to set up
secondary tumours at other sites in the body.
The cause of cancer remains uncertain, aI-
though it is known_that exposure to certain
substances (see cARcINocEN) will produce it; a
genetic element, diet, and certain viruses are
also implicated. Cancer can arise in almost uy
tissue: in the western world the breasts, colon,
lungs, bronchi, prostate gland and stomach are
common sites. Carcinomas are cancers arising
in epithelium; less common but more malig-
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nant are s:lrcomas-cancers of connective tis-
sue (bone, cartilage, muscle, etc.). Leukaemia,
affecting the bone. marrow and other blood-
forming dssues, and lymphoma, cancer of the
lymph nodes, are forms of sarcoma. Treatment
of cancer includes *chemotherapy, *radic
therapy, and surgery.

Cancer (Latin: Crab) An inconspicuous con-
stellation in the N sky, lying on the "zodiac be-
tween Leo and C,€mini. It contains the star
cluster Praesep€.

candela (cd) The SI unit of luminous inten-
sity equal to the intensity of 1/60000O squre
metre of the surface of a black body main-
tained at the freezing point of platinum.

Candia See rnixrror,r.

candidiasis An infection caused by a species
of yeast (Catdida albicansl. Popularly known as
thrustr" it affects the mouth and vagim most
frequentl)4 it may develop after treatment
with certain antibiotics and with diseases (e.g.
leukaemia, AIDS) and drugs (e.g. steroids) that
reduce the natural immunity of the body. The
infection is cleared readily by such antifungals
as nystatin.

Candlemas The Christian feast of the
Purification of the Virgin Mary and the Presen-
tation of Christ in the Temple (Luke 222-38),
which is observed on 2 Feb. It is so elled be-
cause of the distribution of candles, symboliz-
ing Christ's appearance as the 'light of the
world"

cane The stem of certain large grasses and of
some palms. In some species it is hollow and
Finted e.g. lreeds (Phragnites species), *bam-

fu (Bambusa species), and *sugar cane; in oth-
ers it is solid, e.g. *rattar and Malacca (Colomus

species) used for making furniture, walking
sticks, etc.

Canea (Greek name: Khani6) 3531N 2401E
The capital of Crete, on the Gulf of Khanid. The
island's main port, it exports leather, olives,
olive oil, and fruit. Population (1991 est): 133 060.

Canidae The dog family a family of mam-
mals belonging to the order Carniymo. lt in-
cludes the dogs, wolves, jackals, coyote, and
foxes.

Gannabis The resin (hashish) or crushed
leaves and flowers (marihuana, "grass,' or
"pot") obtained from certain species of *hemp.

The drug is eaten or inhaled and produces eu-
phoria distortion of time sense, as well as
sight, sound, and memory. Anxiety may also be
experienced and cannabis can cause depend-

ence as well as progression to "hard'drugs. For
these reasons a legal ban on its sale and use has
been maintained in most countries. In the UK
possession of small amounts of cannabis for
one's personal use is no longer (from 2004) an
arrestable offence although dealing in the sub-
stance is. See also HALLUcINocENs.

Cannae, Battle of (21G Bc) The battle,
fought at the village of Cannae in Apulia (SE

Itdy), in which *Hannibal and the Carthagini-
ans killed almost 50000 Romans.

Cannes 4333N 700E A resort in S France, in
the Alpes-Maritimes delErtment on the
French Riviera- lts development as a fashion-
able resort dates from 1834, when rhe British
statesman Lord Brougham (128-1858) built a
villa here. An annual film festival is held here.
Population (latest est): 69363.

cannibalism The practice of eating human
flesh, either as food or for ritual or magical
purposes. In ritual cannibalism certain parts of
a defeated enemy may be eaten in order to ab-
sorb his strength and courage or to prevent his
spirit taking revenge. In other cases (endocan-
nibalism) it forms part of rituals performed at
the death of a kinsmat The word is derived
from the *Arawak term for the *Carib Indians
among whom it was common. futual cannibal-
ism was practisd also by the New Zealand
Maoris, the Fijim islaaders, in Polynesia in
parts of Africa, in New Guinea, and among
some North American Indian peoples.

Canning, George (1770-182z) British states-
mau foreign secretary OW7-09.,7a22-nl aad,
Tory prime minister (1827). An MP from U93,
he held office under Pitt and contributed
(1797-981 to the weekly Anti-Jacobin, which
opposed the French Revolution. He became
foreign secretary but resigned in 1809 in
oppcition to the management of the
Napoleonic Wars by Castlereagh. He again be-
came foreign secretary after Castlereagh's sui-
cide before brielly becoming prime minisrer.
His son Charles John Earl Candng (7872-62\
was governor general of India (1856-62).

Gannon An early form of *artillery firearm
used primarily until 1670 as a siege gun. A 14th-
century invention (by the Crrman monk,
Berthold khwarz[ early cannbn were made of
wrought-iron rods welded together, covered in
lead, and wrapped with iron bands. Cast guns
were made in England after 15m. Modern can-
nons include guns, *mortars,'and *howitrers.

Canon:zation In the Christian Church the
conferring of the status of *saint on a dead

C
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Archbi shop of Ca nterbury. tqm of
office

Randall Thomas Davrdson ( 1 848-1 930)
Cosmo Gordon Lang (1864-1945)
william Temple (1 881 -19441
Geoff rey Francis Fisher (1 887-1 972)
Arthur Michael Ramsey (1904-88)
Frederrck Donald Co99an (1 90+2000)
Robert Alexander Kennedy Runcie (192i-2000)
George Leonard Carey (1935- )
Rowan Douglas Wlliams (1950- )

1 903-28
1928-4,2
1942-44
1945-61
1961-74
197HO
1 980-91
1991-2002
2002-

E

Archbishops of Canterbury sime t9ll3

person. In the Roman Catholic Church this is
done by a formal declaration of the pope after
a long investigation. Beatification, by which
the Church permits the veneration of a person,
with the title "Blesse4'within a particular dic
cese, order, or other limited area, precedes can-
onization and depends on evidence of the
person's exceptional virtue and miracles re
garded as authentic. The Church then puts ttte
case for the canonization and appoints the Pro-

motor Fideillatin: promoter of the faith, popu-
larly known as the devifs advocate), to oppose
it, and completes the process after satisfactory
evidence of further miracles.

canon law The laws of Christian Churches,
particularly the Romal Catholic, Anglican, and
Orthodox Ctrurdres. They include regulations
governing the clergy, the ecclesiastical courts,
lratters of worship and doctrine, and so on. In
t}le 12th century Gratian (died c. u79) produced
his Decretwt\ a collection of rules that the
Roman Catholic Church recognized as authori-
tative. The Decretum in turn formed part of a
later collection, the Corpus Juris Canonici,
which in 1l[7 was revised to form the Codex

Juris Canoniciq the present Roman Catholic
code of l,aw. The ecdesiastical law of the
Church of England m mainly contained in
the early-ftlrentury Book oJ Conoils, but new
laws were introduced in the 1960s.

Canova, Antonio (1757-l82zl Italian nso-
clasical sculptor, who worked in Venice, Rome,
and Paris, where he worked for Napoleon. His
classical works included Cupid ond Psyche (17921

a,Jd, the Tht ee Gr ac es (1E13-15).

Cantabrian Mountaans (Spanish name:
Cordillera Cantiibrica) A mountain range in N
Spain extending E-W along the Atlantic ccst
and rising to 2648 m (886E ft).

Canter{rury 5112\ 105E A city in SE Eng-
land in Kent on the River Stour. The cathedral

(11th-15th centuries), where Thomas *Becket

was martyred in 1170, is the seat of the Ardt-
bishop and Primate of the Anglican Churdl
The first Ardrbishop of Canterbury ws St
*Augustine. The present Archbishop is Rowan
*Williams. The University of Kent (1960) over-
looks the city. Population (1991): 36.164.

Cantetturf/ bell An annual or biennial
flowering plant, Campanulo medium, native to S

Europe and frequently grown as a garden or-
namental The plant grows to a height of 75 cm
and bears spikes of pink, rose, lavender, blue, or
white bell-shaped flowers, eadr 5 cm or more
long. Family Cam panuloceae.

Canton (Chinese names: Guangzhou or
Kuang<hou) 2308N 1Xt 20E A port in S China
the capital of Guangdong province on tJte zlru
Jiang (Pearl River) delta Densely populated, it is
the commercial and industrial centre of S

China: industries include steel shipbuilding,
paper, textiles, and the manufacture of ma-
chinery and chemicals. Population (1!]99 est):
3306277.

Cantoncae see cHrNEsE.

C;antor, Gcorg (1845-1918) Russian mathe-
maticiarL born in St Petersburg. Cantor's fam-
ily moved in 1856 to Germany, where he spent
the rest of his life. He set the concept of in-
6nity on a rigorous matlematical foundation
His ideas creatd gre:rt contrpversy and were
viciously attacked by Leopold Kronecker
(1823-91) in particular. He broke down in 18E4

under the strain and died in a mental asylun

C,anute It (or Cnut c994-1035) Dadsh King
of England after ddeating Edmund Ironside
(1016). He became King of Denmark (1019) and
of Norway (1028). He defended England from
Viking attaclG (70fl, 1026,1028) and subjected
Mdcolm II of Scotland (1028). According to leg-
end" he proved to flatterers t}re limits of his
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po\ders by demonstrating his imbility to in-
duce the waves to recede.

Capablanca y Graupera, Jos6 Ra6!
(18E8-1912) Cuban chess player, who was world
champion from 1927 to 1927.

capacitance The ability of an electrical com-
ponent (a capacitor or formerly a condens€r) to
store charge. It is measured in *farads and
deflned as the ratio of the stored charge in
coulombs to the voltage drop across the com-
ponent. capacitance is one of the factors tlut
control the frequmcy response of circuits and
components to alternating currents.

Cape Breton lsland an island in SE

Canada, in Nova Scotia separatd from the
mainland by the Strait of Canso. It was ceded to
Britain by the French (U63). Area: 10 28O sq km
(3975 sq mi). Population (2001):14743L

Cape Cod A sandy peninsula in the USA, in
Massachusetts between Cape Cod Bay and the
Atlantic Ocearl A popular sumrner resort area
it also produces cranberries and asparagus.
Lengti:105 km (6s mi).

Cape Horn (Spanish name: Cabo de Hornes)
The most southerly point in South America, at
the S end of Hom Island Chile. It is notorious
for its stormy weather.

Cape of Good Hope A headland in South
Africa, in the SW extremity of Cape Province.
It was discovered (1,188) by Dias, who named it
the Cape of Storms.

Cape Province (official name: Cape of C,ood
Hop€ Province; Afrikaans name: Kaapprovin-
sie) A former province in Soutl Africa in the
extreme S. In 1991 it was replaced by the new
regions Nortlrertr Cape WesterD Gpe, Eastern
Cape, and part of North West The area consists
chiefly of plateaus separated by mountain
ranges. Western C-ape produces most of South
Africa's fruit and vegetables for export and has
many vineyards; sheep and cattle rearing is ex-
tensive and wheat and alfalfa are grown. Dia-
monds and copp€r are the chief minerals,
others being asbestos, manganes€, and iron ore.
Historl4 first settled by the Dutch (1552), it was
ceded to Britain in 1814 becoming known as
the Cape Colony. The discovery of diamonds in
Griqualand West led to its annexation to the
Cape Colony (182). In l9l0 the colony became a
province in the Union of South Africa

CaPer A bramble-like spiny shrub, Cappois
sfinosa, native to drier regions of S Europe. The
pickled flower buds are the capers used in
flavouring. The fruit is a berry. Familp Cap
Widaceae.

Capercaillae The largest Eurqm "grouse,
T etr ao urogallus, of Eurasian coniferous forests,
where it feeds on pine buds and needles. The
male, almost 100 cm long, is black with a blue
green gloss and red wattles above the eyes. The
smaller female is brown with black and white
markings.

Cape Town (Afrikaans nams Kaapstad)
33555 1828E The legislative capiral of South
Africa on the S shore of Table Bay. Founded by
Jan van Riebeeck in 1652 as a supply post for
the Dutch East India Company, it is the oldest
White settlement in South Africa- Cape Town
is a major port and is an important commercial
and industrial city besides being a popular hol-
iday centre. lts industries include oil refining,
chemicals, motor vehicles, and textiles. Popula-
tion (2005 est, urban area): 3 103 000.

Cape Verde, Republic of (Portuguese
name: Cabo Verde) A country occupying an
archipelago in the N Atlantic Ocea[ off the
coast of West Africa It consists of ten islands
and five islets, most of which are mountainous.
The majority of the population is of mixed
African and European descent. EcoflomJ.
mainly subsistence agriculture. Fish and fuh
products are the main exports. Refuelling ser-
vices for ships and planes are an important
source of revenue. Histo44 the Cape Verde Is-
lands were settled by the Portuguese in the
mid-1sth century, becoming a Portuguese
colony in the 19th century and gaining full in-
dependence in 1S75. Multiparty elctions (1991)

ended 15 years of one-party rule, when the rul-
ing PAICV (African Party for the Independence
of Cape Verde) was ddeated by the opposition
Movement for Democracy (MPD). The PAICV
returned to power in 2001. Officia] language:
Portuguese. Currency escudo of 100 centavos.
Area:4033 sq km (1557 sq mi). Population (2097

est): 423613. Capital Praia

capital Se onoERs oF ARcHrrEcruRE.

capital.gaan3 tax (CGD A UK tax, intrc
duced in 1!X5. on the profit arising from the
disposal of an asset by sale or gift (and until
1971 by death). It applies to stocks and shares
(except some government stocks), to dwellings
that are not the owner's only residence, and to
all other saleable assets with some exceptions
(e.g. carsf The rate of tax is the taxpayer's mar-
ginal rate of income tax on the gain; however
the first E92m (from 20O7) of a person s gains
in any year are exempt md certain reductions
apply to shares in a company held by employ-
ees.

CaPltalism An economic and political sy$

C
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tem that developed following the *industrial

revolution. Essential features of the system are
uncontrolled free markets, based on the profit
motive, and unrestricted ownership of the
means of production (capital). If the system is
allowed to develop without restriction it has
certain undesirable attributs (see LAISSEZ-
FAIRE). This has led Western countries to re-
strict capitalism by a greater or lesser degree
of goverment regulation.

capital punashment The punishment of
a convicted criminal by execution ln 18th-
century Britain over 200 offences carried the
death penalty, including such crimes as petty
theft and forgery. In 1868 public executions
were abolished and by the Homicide Act (1957)

only certain kinds of murder rernained pun-
ishable by death (murder committed in the
course or furtherance of theft, in resisting ar-
rest, etc). In 1965 the death penalty was sus-
pended for all crimes except treason, violent
piracy, and (until 1971) arson in royal dockyards.
In 1999 the death penalty was formally abol-
ished for all peacetime offences. Several US

states revived it in 196.

Capodimonte porcelain A valuble soft-
paste *porcelain made (1743-59) near Naples at
a factory started by Charles IV of Naples. Typi-
cal pieces were peasilnt figures and vessels and
services modelled like local sea shells and sea-
weeds.

Capone, Al (1899-1%7) US gangster, proba-
bly born in Italy, who dominated the Chicago
underworld of organized crime in the late
1920s. He was imprisoned in 1931 for income-
tax e siorl

capra, Frank lt9g7-798/zl US film director,
born in ltaly. His best-known films include sev-

eral popular sentimental comedies, notably It
Happened One Ni9ht (79341, Arsenic and Old Lace
(79421,nd lr's aWonderftl LiJe 119461.

Capri, lsland of (Latin name: Capreae) An
Italian island at the SW entrmce to the Bay of
Naples. Its mild climate, fine scenery, and
beaches have made it a popular resort since
Roman times. The Blue Grotto, a cavern accessi-
ble only by sea" is a notable feature. Area: about
13 sq km (5 sq mi). Population (latest est): 8000.

Capsicum A genus of mual md perennial
flowering plants (about 50 species), native to
Central and South America" The fruits (berries)
of some s1recies, particularly the various culti-
vated varieties of C. annuum and. C. frutescens,
are the chillies and peppers used in cookery.
Large fruits (up to about 10 cm long) are the

sweet peppers, which have a mild taste and are
used in salads, etc. They are usuaUy green but
may be red (the red varieties-paprika-can be
ground to produce a spice). Smaller berries
(about 2 cm long) are the hot-tasting red pep
pers (or drillies); when dried and ground these
form cayenne pepper. Dwarf varieties are
grown for ornament. Famil)4 Solanaceae.

Gapsule In botany, a type of dry *fruit that
releases its seeds at maturity through pores,
teeth, or slits: an example is the poppy capsule.
The term also refers to the spore-producing
structures of rnosses and liverworts and the
slimy envelope surrounding some bacterial
cells. In zoology, it is the layer of connective tis-
sue surrounding some organs, for example the
kidney.

capuchan monkey A long-tailed *monkey

belonging to the genus Cebus (4 species), of
South America- Capuchins are 7H0 crn long
including the tail (,10-50 cm) and live in large
troops in the treetops, feeding chiefly on fruit
but also eating insects, birds, and eggs. Family
Cebidae.

Capuchins ,t noman Catholic order of friars
founded in 1525. They are reformed Francis-
cans, named after the pointed cowl (capuche)
they wear in emulation of St *Francis. Opposed
by the established Franciscans, they were
almost suppressed in 1t42, but survived to
become important during the Counter-
Reformation, being recognized in 1519 as one of
the three independent branches of the Francis-
can order.

capybara The largest living rodent, Hydre
choerus hydrahaeris. Resembling giant guinea-
pigs, up to 1.25 m long and 50 m NgIL
capybaras graze on river banks in Crntral and
South America, living in groups of up to 20 in-
dividuals. They have short coarse yellowish-
brown hair and lnrtially webbed feet (t}rey are
expert swimmers). The capybara is the only
member of its family (Hydruhwidaef

car A self-propelled road vehicle. The s€arch
for a means of replacing the horse as a means
of transport began seriously at the beginning
of the 18th century, when *Newcomen and
"Watt had shown that steam could be har-
nessed to produce power. Joseph Cugnot
(7725-7W4liI)7zO used a stean engine to drive
a gun tractor and in 18O8 Richard Trevithick
built a working steam carriage. But these vehi-
cles were no more tlnn cumbersome novelties.
An effective horseless carriage needed a more
compact power source. This was eventudly
provided by two German engineers, Nikolaus
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C
Eru Ehp 1600 ot theE "ho6ds crriag6" rcE sld betwen 1898 and
1900. Desribed as the fi6t Eliable car offered to the publk, its Min-cylinder
1 570 cc engine gaw it a top sped of 18 mph (29 krvtr).

Rolk-Roy@ SllEr Gh6t Fi6t built in 1907 (and contrnuing
in production until 1927) it quickly established rtsel{ as "the
H @r in the rcrld " lts 7-litE Gcylinder enqine gaw it a
rop speed oI 65 mph (105 knvtr).

ford Model T 1 5 million of this firn mass-pDduced car
(nicknamed the "Tin Lizie") rcE made betwen 1908 and
I 927. lts
mph (64

4<ylinde[ 2898 cc engine gare il a top speed o, rO
km/tr).

Bug.nl Royalc Made to compete with the Rolls-Royce, this
13iitre 8-cylinder car cost over f5000 in 1927 - t@ much for
even its intended pyal curtomeE- Slx rere sld. ln 1987 one
suryivor was old for {5.5 M.

Volkiwagcn Nicknamed "the Seetle, " this 1937 German
design by Ferdrnand PoEhe was nill elling in the 1970s,
making it the best slling car ever made. lts air-c@led sl@-
Ming rear engine incEaad from 1131 to 1600 cc wer the
yea6.

irc fC This p6t-war British sports cr ( 1 945-55) was little
changed trcm the TA model first buih in 1937. The TC had a
1250 cc engine.

t inl The best slling British car rcr mad€. D6qnd by Al<
lsigonis, the mini was intrcduced in 1959. lts tonMhed
driE, traNer engrne, and lO.inch whels made it an
exlrerely @my car ror iB size.

Ga1

Sukt this 1949 US Gr EpreFnted a releae trom waftrme
Btrictiss and st the tEnd lor a gEneration of large
AmeriGn @8.

ChrysLr \royagcr A uS people crrier whh up to sen sB
intodwed in the '1990s. Engine options include a 3.3 litE V6
petrclengine and a 2.5 litE 4-cylinderturbqharg€d ditrl.

aaa
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3
*Otto and C,ottlieb *Daimler, who in 1875

patented the Otto-cycle *internal-combustion

engine. In 1885, mother German, Karl *Bene

used a 3 hp version of this engine to power a
trirycle capable of 15 mph (20 km per hour). By
1890 both Daimler and Benz were selling mo-
torized dog carts and in Frmce, during the
closing dmade of the 19th century, Panhard,
Comte Albert de Dion, Georges Bouton, and
Peugeot were all selling cars. In the USA Henry
Ford built his first car in 1896. In the UK, how-
ever, the development of tlre motor car was
hampered by legislation introduced in 1865,

which insisted that they must be preceded on
the roads by a man carrying a red flag. This law
was not relrealed until 1896. Some ten years
later Henry *Royce, dissatisfled with the qual-
ity of imported cars, decided to build his own.
In partnership with C.S.Rolls, he sold his flrst
Rolls-Royce Silver Ghost in 19trl.

By the start of World war I, some 130000
c:rrs were registered in the UK. In the early
1920s a family Ford Austirl Citro€rL Morris, or
Renault cost about e500. During the 1920s and
1930s the price of cars steadily declined until at
the beginning of World War II a British-made
Ford 8 or Austin 7 cost about €100. But the real
mass market did not develop until after World
War Il, since when a model hu to sell a million
vehicles to be a commercial success. Cars now
are more reliable and made safer by the use of
seat belts md inflatable air bags. However, as a
mass producer of carbon dioxide (see cREEN-
HousE EFFBCT), toxic gases, and lead (see

TETRAETHYL LEAD), the modern car is the
enemy of conservationists and town planners.
See 4lso ELECTRIc cAR

Caracas 035N 6655w The capital of
Venezuela" situated near the N coast and linked
by road to its port, La Guaira- It was founded by
the Spanish as Santiago de Le6n de Caracas in
the 16th century. It is the birthplace of Sim6n
Bolivar. Population (2000 est): 195787.

carat 1. A unit of weight for precious stones,
formerly defined as 4 grains (Troy), but now
equl to 0.200 grams. 2. A measure of the fine-
ness of gold equd to the number of parts of
gold by weight in 24 parts of the alloy. Thus 18-

carat gold contains 18/24ths pure gold.

Caratacus (o/ Caractacus;1st century AD)
King of the Catuvellauni The son of Cunobeli
nus (Cymbeline), Carataos organized resis-
tance to the Roman invasion of 43 AD.
Defeated, he fled first to Wales then to the
north British queerl Cartimandua" who b€-
trayed him. He was lnrdoned by Emperor
Claudius but died in exile.

Caravaggio (Michelangelo Merisi: 1573-
1610) Italian "baroque painter, whose nick-
name derives from Ns birthplace. In Rome he
painted scenes of t}re life of St Matthew in S

Luigi dei Francesi He also executed numerous
altarpieces, some of which e.g. Death of the Vir-
gir (Louvre), were condemned for depicting sa-

cred personages as coarse peasants. Caravaggio
is noted for his dramatic contrilts of light and
shade in such paintings as Supper at Eflnalts
(National Gallery, London).

caraway A perennial flowering plent,Carum
carvi, native to N temperate regions from Eu-
rope to the Himalayas. The much-branched
stem grows to a height of 25-60 cm and termi-
nates fur clusters of small white flowers. The
fruit is an oblong capsule containing the fa-
miliar caraway reeds, used in cookery. Family
Umbelliferae.

carbohydrate One of a large group of
dremical compounds containing the elements
mrbon, hydrogen and orygen md having the
general formula C,(H,O),. Green plants manu-
facture carbohydEtes-such as *sugars md
starch-during *photosynthesis and their cell
walls consist largely of carbohydrates-pre
dominantly *cellulose. Hence plant carbohy-
drates are the primary source of food energy
for animals. Glycogen is a carbohydrate energy
reserve found in animals, while chitin is a
structural carbohydrate occurring in arthro
pods (and also in fungi).

carbolic acid &e PHENoLs.

carbon (C) A chemical element that is unique
in terms of the huge number and mriety of its
compounds. The element occurs naturauy in
two main forms: *graphite, which is a soft
greyish-black mineral, and *diamond, tJre
hardest substance known. A third form, buck-
minsterfullerene, ontains ball-shaped carbon
structures. Charcoal and *coke are also com-
posed of carbon The extensive chemistry of
carbon results from its ability to form single,
double, and triple bonds with itself and other
elements and to form chains and rings. At no 5;

at wt 12.011: sublimes at 3367J 25"C

carbn cycle The process by which erbon
(in the form of carbon dioxide) in the atmos-
phere is taken up by plants during photosyn-
thesis and transferred from one organism to
the next in a *food chairu ie. the plants are
aten by herbivorous animals that are them-
selves eaten by carnivores. At rious stages
carbon is returned to the environment with
the release of carbon dioxide at *respiration

md throughdey.
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carlron dioxide (Cor)A colourless odourless
noncombustible gas. It is present (about 0.03%
by volume) in air, being produced by combus-
tion of carbon compounds artd by respiration
Industrially, CO, is made from chalk or lime-
stone and is used as a cmlant in nuclear reac-
tors, as a refrigerant, in fire extinguishers, and
in "fizzy" drinks.

Garbon fibres Black silky threads of pure
carbon made by heat treating organic textile
fibres, so that all molecular side chains are re-
moved- Eight times stronger thm steel, they
are us€d to reinforce resinous or metallic sub-
stances to make jet engine and rocket compo-
nents, providing great strength at high
temperatures.

Carboniferous period A geological period
of the *Palaeomic era occurring aboutSTO-?80
million years ago between the Devonian and
Permian periods. During the period land plants
increased prolifically and led to the formation
of the world's ma.lirr coal deposits. Amphibians
became more common and by the end of the
period some reptiles had evolved. The Car-
boniferous is divided into Lower and Upper
(Mississippial and Pennsylvanian). Limestone
deposits were widespread in the lower Car-
boniferous; millstone grits and the Coal Meas-
ures (alternating beds of cml sandstone shale,
and clay), in the Upper.

Garbon monoxide (CO) A colourless odour-
less flammable gas. It is produced by the in-
complete combustion of carbon compounds
(e.g. coke or natural gas). CO is highly toxic,
combining with red blood cells and preventing
them from carrying orygen. It is present in the
exhaust fumes of internal-combustion en-
gines.

Carborundum A dark crystalline compound
(silicon carbide) manufactured by heating sil-
ica (sand) with carbon (coke). It is used as arr
abrasive and as a refractory material.

carboxylic acids See rarrv acrn.

carburettor The device formerly used in a
petrol engine to vaporize the fuel and mix it
with air in the correct proportions. In most
modern petrol engines the carburettor is re-
placed by a fuel-injection systerL

Carcinogen An agent that causes cancer.
Carcinogens can be chemicals, mdiation, and
some viruses. Chemical carcinogem include tar
(such as that produced by cigarette smoking),
aniline, and azo dyes. Large doses of radiation
and several viruses are also known to cause
cancer.

cardamom (cardamum or cardamon) A
perennial hetb, Elettariq cordomomum, native
to India.1.5-3 m tall, it has large leaves, green
and purple veined flowers, and small capsules
filled with hard angular seeds. The spice carda-
mon consists of whole or ground dried fruit or
seeds. It is cultivated in India, Sri lanka, and
Guatemala" Family. Zingifuraceoe (ginger fam-
ilv).

Cardiff (Welsh name: Caerdydd) 1. 5130N
313W The capital of Wales (since 1955), a city
situted in the SE of the principality at the
mouth of the River Taff. Its port still handles
general cargo but employment is now largely
dependent on service occupations (especially
banking and insurance). At the centre of the
city lies the Norman castle, rebuilt in the 1870s.
University C.ollege, Cardiff (founded 1883), the
University of Wales Institute of Science and
Technology (l.rWIST), the Welsh National
School of Medicine, and the National Museum
of Wales are all located in the city. Since May
1999 Cardiff has been home to the Welsh As-
sembly. In addition to Cardiff Arms Park, the
traditional home of Welsh rugby, a Millen-
nium stadium was constructed for the 1999
rugby World Cvp. History. originally a small
Roman fort, the site was reoccupied by the
Normans. It received its first royal charter in
1581. Cardiffs modern prosperity was based on
coal from the valleys to the N of the cit]4 by
1913 it was the largest cml€xporting port in
the world. The Cardiff Bay area including the
port and quayside, wu redeveloped as a com-
mercial, residential, and leisure area in tie
1990s. Population (1992],:. 2%600. 2. A county
borough in SE Wales, created in 1996 from part
of South Glamorgan. Area: 139 sq km (54 sq mi).
Population (2001): 305 340.

Cardigan, James Thomas Brudenell,
7th Earl of $w- 1868) British cavalry
officer. In 1854, during the Crimean War, he led
the fatal charge of the Light Brigade at *Bala-

clava" made famous by Tennyson The woollen
gament known as a cardigan was named after
him.

cardinals, college of (o/ Sacred College)
The My of the highest dignitaries next ro the
pope in the *Romm Catholic Church Originat-
ing in the advisory roles played by the parish
priests and deacons of the city of Rome, the
present membership of 125 cardinals was es-
tablished under John XXIII and Paul VI. They
assist the pope as a privy council, conducting
the temporal affairs of the ChurctL advising on
questions of dmtrine, etc.; they elect the pope
from among their own number.

C
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E
Carey, Peter (1943- ) Australian novelist
and writer, who won the Bmker Frize with
both Osc4r ond Luiflda (1988) and 1?r Tru His-

tory oJ the Kelly Gong (2001). Other novels in-
cltde Illyvhacker (1985) and My LiJe as a Fake

(2003).

Gargo cults Religious cults found chiefly in
Melanesia since the late 19th century. Their ad-
herents believe that a new pa.radise will be her-
alded mainly by the arrival of a supernatural
cargo of goods brought by spirits, who are var-
iously viewed as gods, ancestors, or White for-
eigners.

Carib an American Indian people of the
Lesser Antilles and northern South America,
after whom the Caribbean was named- The
maritime island Caribs were warriors and can-
nibals, who before the advent of the Spaniards
expelled the *Arawak Indians from tlte Lesser
Antilles, enslaving the women and killing and
eating the men. As a consequence, in these is-
lands men spoke Carib and womeru Arawak.
The mainland Caribs were less aggressive and
their culture was adapted to the tropical forest
region..

Caribbean Sea A section of the Arlantic
Ocean, between the West Indies, E Central
America, and N South America- Atea:27182N
sq km (1049500 sq mi). Maximum depth:7686
m (2s 216 ft).

C.TibOU See REINDEER.

caries Cavities in the teeth caused by bacter-
ial erosion of the enamel and dentile. The bac-
teria feed on sugar from the diet tlle sugar
and bacteria become attadred to tlrc teeth to
form a layer called plaque, and acid formed by
bacterial breakdown of the sugar causes the
damage of caries. See also FLUoRIDATToN.

Carlisle 54s4N 2 55w A city in NW England,
the administrative centre of Cumbria on the
River Eden. Once a Roman military centre
(Luguvallum) and important fortress in the
border wars with the Scots, it has a l2th<en-
tury cathedml and a castle (1lth-1ilth cen-
turies). Industries include metal goods, food
processing, and textiles but most employment
is now in the service sector. Population (19!11):

72439.

Carlow (lrish name: Ceatlarladr)A county in
the E Republic of Ireland, in LeiDster. Chiefly
low lying, it rises to mountains in the E Agn-
culture is intensive producing barley, wheat,
and sugar beet. Area: 896 sq km (3.{6 sq mi). PoP
ulation (2002 est): 45 8.[5. County town: Carlow.

Carlyle, fhornas (1795-1881) Scottish histo-
rian and essayist. Sortor Resortus,ablend of fic-
tiorl philosophy, and autobiogxaphy, was
published in 1836 and was followed by his
major work The Freich Revolution,in 1837. This
and later works express his view of history as

shaped by the "Hero,'or inspired hdividual

Carmarthenshirc (Welsh name: Sir
Caerfyrddin) A county in SW Wales, on C:r-
marthen Bay. In (,74 it became part of Dyfed
but was reinstated as a county in 1996. The
county is predominantly agricultural, with
dairy farming the main activity. New indus-
tries have been introduced to t}Ie former
coalmining and steel-working area in the SE.

Area: 2380 sq km (9t9 sq mi). Population (2001):

173 635. Administrative centre: Carmarthen

Carrnelites A Roman Catholic religious
order founded around the mid-12th century by
st Berrhold (died c.1195), who established a
monastery at It[ount Carmd (height Y5 m;
1791 ft) in what is now N Israel With the col-
lapse of the Crusader kingdoms, the order
moved to Europe. In 1,$52 an order of Crrmelite
nuns was instituted. In the 16th century the
order m reformed by St *Teresa of Avila and
emphasized the culti tion of the contempla-
tive life.

Carmina Burana A miscellany of l3thren-
tury I"atin and C,€rman poems and six religious
dramas found in a Benedictine monastery in
Bavaria It was transformed by the German
composer C-arl Orff (1895-1982) into an oratorio
(tsttls-:l5[ whidr has become a popular concert
work
Camap, Rudolf l7*st-7gtol Geruran-born
logical positivist philosopher. A founder of the
*Vienna Circle, he was professor of philosophy
successively at universities in Vienna, Prague,
Chicago, and Los Angeles. He worked on formal
logic and its applications to science and "epis-
temology, believing that t}e analysis and
clarification of knowledge should be tlie pur-
pose of philosophy. By developing logical ryn-
tax and *sefiumtics, he tried to construct a
formal language for the empirical sciences to
eliminate confusiorl ambiguity, and similar
obatacles to knowldge.

Gamation A large-flowered cultivated form
of the clove pink lDianthus caryophylus). These
perennia.ls grow to heights of {0-60 orL have
tufts of dense grasslike foliage, and double
flowers in white yellow, orange pinlg red or
lavender. Flowen of carnations (md pinks) are
noted for tJreir clovelike fragrance. Family:
Coryophyllaceoe. See olso otewtuus.
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Camivora An order of rnammals adapted
for hunting and eating flesh" Carnivores have
strong jaws, with sharp incisor teeth and
pointed canine teetll. They are the major
predators md most species are terrestrial
stalking or pouncing on their prey. The 252
spec'ies are divided into seven families:Canidoe
(dogs); Ursidoe (see BEAR): Prxyonidae (see nac-
cooN; PANDA); Mustelidae (weasels, skunks,
etc.liv iverridae (genets, mongooses, etc.); and F€-

lidae (cats).

Caltrivorou3 plart A plant tbat obtains at
least some of its nutrients by the digestion of
insects and other smdl animals. Carnivorous,
or insectivorous, plants show remarkable
structural adaptations for their mode of life.
Butterworts and *sundews trap and digest in-
sects by means of the sticky secretions prG
duced by glands in the leaves. The *Venus

flytrap traps its prey between bilobed hinged
leaves with marginal teetll Another co[rmon
method of capture and digestion is by means
of liquid-filled "pitchers'into which the in-
sects fall (see PTTCHER PLANr).

Carnot (Nicolas L6onard) Sadi 0796-
1832) Frendl engineer and soldier, whose inves-
tigations on the efficiency of steam engines
laid the basis for the science of thermodynam-
ics. The C-arnot theor@ states that no engine
can be more efficient than a reversible engine
working bet$,een the same temperatures. The
CarDot cyde is a thermodynamic rycle of the
pressure and temperature changes in the gas

in an ideal heat engine.

Caroline lslands An archipelago in the w
Pacific Ocean, consisting of *B€lau and the Fed-
erated States of *Micronesia Spain daimed the
islands in 1899 but sold them to G€rmany. They
were controlled by Japan (1914-.14) and the USA
(8t44-471 before becoming part of the UN
Trust Territory of the Pacific Islands. Tourism
is important and copra is the main export.
Area: 1183 sq km (,157 sq mi). PoPulation (latest
est): 115 208.

Carcline of Anib.ch (1683-17J7)The wife
of George II of Great Britain and a strong
supporter of Sir Robert *Walpole. She was
appointed regent during Cmrge's absences
abroad

C;aroline of Brunswicl (u68-1821) The
wife of George IV of the United Kingdon
After their separation (1796), he forbade her to
see thefu child GErlotte.Whenc€orge hcame
king (1820), his attempt to divorce Caroline
failed owing to popular support for her but
she m exduded from the coronation (1821).

carotenoad3 A group of yellow, orange, or
red pigments manufactured by bacteria, fungi,
and plants and essential in the diet of animals.
There are two groups-carotenes (including
beta-carotene, a precursor of *vitamin A) and
xanthophylls Carotenoid pigments are impor-
tatrt for display and camouflage colouring in
both plants and anirnals and dso as eye pig-
ments.

GafP An omnivorous freshwater fislt"Cyprinus
carpia, \ative to Asia but widely introduced
elsewhere and raised for food It has an elon-
gated body, usrElly atJout 35 on long, with
large scales, greenish or brownish above and
paler below four barbels on the upper lip, and
a long dorsal fin. Funilyclprinidae (about 2000
species); order: Cy prini J ormes.

Carpaccio, Vittore (c1460-c.1525) vener-
ian painter, noted for his paintings of his na-
tive city and his narrative cycles. His works,
influenced by Gentile and Giov'anni "Bellini, in-
clude a cycle of &enes from the LiJe oJ StUrsula
andThe Miracle oJ the Cross (Accademia, Venice).

Carpathian Mountains A mountain
range in Slovakia Poland, Hungary, Ukraine,
Moldova. and Romania They form a rough
s€micircle about 1450 km (900 mi) long (includ-
ing t}te Transylvanian AIps, which are also
known as the Southem GrAa.thians) between
Bratislava and tlle Iron Gate, both on the River
Danube. The highest peak is Mount Gerla-
chovka at 2653 m (8737 fQ, in N Slovakia-

carPc! The female organ of a flower, consist-
ing of the *stigma, style. and o\rary. See also pI s-
TIL

Carrantuohill 5zo0N 945w The highest
mountain in lreland, in Co Kerry, in
Macgillicuddy's Reeks. Height: 1041 m (3414 ft).

Carrickfergus A distdct in E Northern Ire
land in Co Antrim. Area 85 sq krn (33 sq mi).
Population (2001): 37 659.

Garion cnow An omnivorous Eurasian
crow, Corvus corone corofle, about .16 cm long
with a pure-black plumage and a harsh croak-
ing call. It is a notorious egg thief.

Carroll, Lewis lclnrles Lurwidge Dodgson:
1832-98) British wdter and mathematician He
lectured in rnathematics at Oxford University
from 1855 to 1881 The children's classic Alirds
Adttentures inwotderlond (1865) was written for
the young Alice LiddeII, the daughter of the
head of his Oxford College. It and the sequel,
Through the lmking4lass (1872), combine el-
ements of fantasy, logic, and nonsense and

C
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3
have had a lasting appeal to adults as well as

children. He also wrote nonsense verse, notably
The Hunting oJ the Snarkl7876l.

Carrot A biennial flowering plant, Daucils
c4rota. found in grassy places in temperate re-
gions from Europe to India- The stem grows to
a height of 3o-100 cm and bears a head of small
white flowers. Dctcus caroto sati%s is the culti-
vated carrot grown as an annual for its orange
edible rmt. Family. Umbelli J erae.

Carter, Angela l791H.2l Bdtish novelist
and writer. Her novels, which blend fantasy,
satire, and macabre humour, includeThe Magic
Toyshop 11%71, Nights at the Circus (1984), and
Wise Children (1991).

Carter, Jimmy games EarI C; 1924- ) US

statesman: Democratic president $9n-871. A
peanut farmer, he left business for politics be-
coming governor of Georgia l79O-741. He is
best knom for bringing about the peace
treaty between Eglryt and Israel (199). Subse-
quently he won respect as an international
peacebroker in Ethiopia, Korea, Haiti, and else-
where. He was awarded the Nobel Peace Prize
in 2002.

Cartesian coordinates see cooRDTNATE
SYSTEMS.

Carthage (Punic name: Kart-Hodosht, New
City) An ancient city of N Africa, near modern
Tunis. Traditionally founded 814 Bc by *Dido

and exiles from *Tyre, C-arthage rapidly be-
came leader of the Phoenician trading cities of
N Africa, waging intermittent war with the
Greeks of Marseilles and Sicily. From 254 Bc
Carthage fought the three "Punic Wars with
*Rome, her former ally, and was totally de-
stroyed (146 BC). Refounded by Julius 

*C,aesar

(45 Bc), Carthage became administrative capi-
tal of Roman Africa, the capital of the *Vandal

kingdom (4i9-533 AD), and a Byzantine out-
post, until dstroyed by the Mustims in 697 AD.

Carthusians A contemplative Rornan
Catholic religious order founded in 1084 by St
Bruno and named after the first community,
La Crmde Chartreuse, near Grenoble. Al-
though originaly without a written rule, the
Carthusians observed a rigorous life of fasting
and solitude and were vowed to silence. The
French monks are noted for the liqueur Char-
treuse, which they make.

Caftier-Bresson, Henri (19o8-2m4)
French photographer and pioneer of photo
journalism His photographs, mllected in such
books as The D€cisive Momeflt (79521, concentrate
on ordinary people in everyday settings. As a

film maker, he collaborated with Jean 
*Renoir

in the late 1930s.

cartilage A flexible supportive tissue con-
sisting chiefly of a polysaccharide-chon-
droitin sulphate-in which elastic or collagen
fibres may be embedded. Cartilage lines the
bone ends at joints and also provides the skel-
eton of ttre nose, external ear, and parts of the
throat (larynx) and airways of the respiratory
tract. A tough cartilage forms the interverte-
bral discs between the bones of the spine. Dur-
ing development a large arnount of *bone is
formed from pre-existing cartilage.

cartilaganous fish eny *fish belonging to
the class Chondrichthyes, comprising the
*sharks, rays, and *chimaeras. They have a car-
tilaginous skeleton and the males have pelvic
fins modified to form copulatory organs
(claspers). Fertilization occurs inside the fe-
male's body. Some species deposit their eggs on
the sea bed while in others the eggs are re-
tained and develop internally resulting in the
birth of live young.

cartwright Edmund (u43-1823) British
inventor and industrialist, In 1785 he invented
a power loom and then set up a factory in Don-
caster for weaving and spinning yarn Four
years later he invented a madrine for combing
wml. In 1793 his business failed but parliament
recognized his achievements in 1809 with an
award of 810,000.

Caruso, Enrico (1873-1921) Itatian tenor,
born in Naples. The greatest lyric tenor of his
time, he was acclaimed worldwide.

caryatid A carved column in the shape of a

draped fernale figure that first appeared in
Greek architecture around 500 Bc. The most
notable caryatids to have survived are on the
Erechtheum on the Acropolis of Athens. Cary-
atids were infrequent in Roman architecture
but enjoyed a limited revival in lllth{entury
classicisrn-

Casablanca (Arabic name: Dar+l-Beida)
33 39N 7 35W The largest city and port in MG
rocco, on the Atlantic coast. First established by
the Portuguese (1515), it was taken by the
French in 1907. During World War II it was the
scene of the Crsabl,anca Confereoce (1913), a
summit meeting between Franklin D. Roo-
sevelt and Sir Winston Churchill. Major indus-
tries include textiles, electronics, chemicals,
cement, and food prressing. Fishing and
tourism are also important. Population (tD4
est): 523 279.

Casals, Pablo (Pau G 1876-1!73) Spanish cel-
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list, conductor, and composer. Casals revolu-
tionized the style and technique of cello play-
ing.

Casanova, Giovanni Giacomo, Chev-
alier de Seingalt 072s-98) Italian adven-
turer. He lived in rrany European cities,
working at different times as a violinist, a spy,
and a librarian. His adventures. which included
a dramatic escape from prison in Venice in 1756

and many romantic liaisons, are reaorded in his
memoirs.

Cascade Range A volcanic mountain range
in North Amerie It stmds N-S, nearly paral-
lel to the Pacific coast, between the Fraser River
in British Columbia (Gnada) and N California
(USA), where it becomes continuous with the
*Sierra Nevada. It reaches 4392 m (14,l()8 ft) at
Mount Rainier.

ca3eln The maFr protein present in milk. Ca-

sein is easily digested and contains a good bal-
ance of essential *amino acids, making it a
Nghquality dietary protein Casein is dso used
industrially to make thermoplastics (e.9. knife
handles).

Casement Sir Roger (1854-.1915) British
consular official and Irish nationalist, executed
by the British for treason In World War I he
tried unsuccessfully to obtain G€man help for
Irish nationdists. After returilng to Ireland in
a Germar submarine he was arrested. tried,
and executed His diaries, disclosing his homo
sexuality, were released by the British govern-
ment to quell international pressure for a
reprieve. They were .leimed to have been
forged but are now regarded as genuine.

ca3hcw A tree, Anocardium acidentale, native
to tropical America and cultivated widely in
the tropics. It grows to a height of about 12 m
and has s$,eet-scented red flowers. The fruit is
a kidley-shaped nut that develops at the end of
a hanging pear-shaped receptacle. The edible
kernel-the cashew nut-is extracted after the
fruit is roasted. Family. Anacardioceae.

cashmene A warm soft wol-like fabric
made from the undercoat of the *lGshmir
goat, produced mainly in Ctrina, Mongolia and
Iran Originally used in shawls from Kashmir,
it is exper sive as eadl goat produces only small
qruntities of fine mft hair and processing is
costly.

Caspian Sea the largest inland sea in the
world, bounded by Iran, Russia" Azerbaidzhan,
Kazakhstan, and Turkmenistan and fed chiefly
by the River Volga- Its surface is 285 m (935 ft)
below sea level and is generally becoming

lower due to irrigation and increased evapora-
tioll from the volga- The chid ports are As-
trakhan in Russia and Baku in Azerbaidzhan
Area about 370000 sq km (142 8z7 sq mi).

Cassandra A legendary Trojan prophetess,
daughter of King Priam of Troy. After she had
refused to submit to Apollo's advances, he con-
demned her prophecies to etemal disbelief.
When Troy fell she was taken by Agamemnon.
with whom she was later murdered-

cassava A shrubby flowering plar& Monihot
esculentus (or M. urilissimus), also knorfir :ls ulan-
ioc, native to tropical America Many varieties
of this species-divided into two groups, sweet
and bitter cassavas-are culti\rated in the trop
ics for their edible starchy tuberous roots.
These can be processed into tapioca, ground to
produce manioc or c,assava meal (Brazilian ar-
rowroot), used as animal fodder, or eaten as a
vegetable. Fanily. Euplnrbiaceae (spurge fam-
il9.

C.assia R gmus of trees, shrub6, and herba
(5flH00 species) of tropical and warm regions
of Asia, Africa and America The laxative drug
senna is extracted from tlle dried leaves and
pods (fruits) of many cultivated species The
fruit of C. fistulc (cassia pods or purging cassia)

is also used as a laxative. Some species are
grolvn irs ornamentals. Famil]4 l€guninosae.

cassiterite The only commercial ore of tin
consistfuig of stannic oxide. lt is found in asso
ciation with acid igneous rocks and m alluvial
deposits.

Cassius Longinus, Geius (d- 42 Bc) Roman
general Cassius supportd tPompey unti.l
Pomp€ys defeat by Julius Caesar at *Pharsalus

He was then pardoned by Caesar but Fined the
conspiracy to assassinate him in 44 Outlawed,
Cassius committed suicide after defeat in the
batrle of .Philippi

Casson, Sir Hugh (Maxwell) (19rH9)
British architect. A planning adviser to many
wardamaged areas in England after world
War II, he became director of ardritecture for
the Festival of Britain in 1948.

carsowary A large flightless bird belonging
to a family (Casuariidoq 3 species) occurring in
rain forests of Australia and New Guinea- The
largest cassowary (Casuotius casuarius) is 150 cm
tall and has a black plumage, two red throat
wattles, and a blue head with a protective bony
helmet. Cassowaries have long powerful legs,
each having a long sharp claw, and feed on
seeds md berries. Otder: Casuariiformes.

Castagno, Andrca dcl (Andre di Bartolo

C
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de Simone; c-7427-57], Italian *Renaissance

painter, who was born near Castagno but set-
tled in Florence. His major frescoes depict the
Last Sltpryr alrd the P4ssion (Sta Apollonia, Flo-
rence). [ater works, showing the influence of
*Donatello, include the equestrian portrait of
Niccoli do Tolentino (Duomo, Florence).

Gaste A system of strial stratification in
wilch social boundaries are very definite. A
pure caste system consists of a hierarchy of
hereditary endogamous occupational groups,
in which positions are fixed and mobility from
one caste to anottrer is prevented. The Hindu
caste system provides the cardinal example.
Traditionally there are four main castes: brah-
mins (priests), ksatriyas (warriors), vaisyas
(merchants), and sundras (serfs). Outside these
groups are the 'outcastes" or "untouchables."
Despite legislation (1917) abolishing "untoucha-
bility" and prohibiting discrimirntion on the
basis of caste, prejudice remains.

Castile A former kingdom in central Spa.in
Originally a district at the fmt of rhe
C-antabrian Mountains, Castile expanded in the
9th and 10tI centuries, becoming a united
country. In 1035 it became a kingdom and in
1230 was united with the kingdom of Le6n, a
union dominated by Castile. In 1479 Spain was
virtually united following the marriage of Is-
abella of Castile to Ferdinand the Catholic and
Castile became the political, administrative,
cultural, and linguistic centre of Spain.

cest iron A form of impure iron containing
between 25% md 45% of carbon by weight.
The high carbon content makes it relatively
hard and brittle md it tends to crack under
tension. Cast iron is made by casting *pig iron
and adjusting its composition to improve the
strengttl It is used for casting into compli
cated shapes.

Castle A fortified defensive building. Its

walls

nme deriving from latin cosfellum, a small
fortified place, the castle underwent many
changes in its history to counteract the devel-
opment of increasingly powerful weapons. In
the early middle ages a castle consisted of a
simple building on a mound of earth sur-
rounded by a wooden fence (the motte and bai-
ley castle), a design later copied in stone. later
designs became more complicated, involving
extemive outworks of battlemented tovyers
and walls.

Castler€agh A district of E Northern Ire
land, in Co Down Area: 84 sq km (32 sq mi).
Population (2001): 65 488.

Castlereagh, Robert Stewart Vis-
Count (175F1822) British statesmarL foreign
secretary $872-22],. An MP in the Irish parlia-
ment (U80), he became Viscount Castlereagh in
1796. He was appointed chief secretary for Ire-
land in u98 but resigned in 1801, when C,€orge
III rejected Catholic Emancipation His policies
as secretary for war (18(7-O9) were attacked by
*Canning, with whom Castlereagh fought a
duel As foreign secretary he playd an impor-
tant role at the Congress of *Vienna (1814-15).

C.astor and Pollux Twin herms of classical
mythology, also known as the Dioscuri. Pollux
was immortal, the son of *Zeus and *Leda: Cas-
tor was mortal, the son of Tyndareus and Leda-
When Castor died, Pollux asked Zeus to allow
them to remain unseparated Transformed
into the C,emini constellatiorl tley were the
patrons of mariners.

castor oal A pale yellow viscous oil extracted
from the seeds of the *castor{il plant. lt is
used as a laxative and is also a raw material for
the nanufacture of resins, plastics, md lubri-
Gnts.

castor-oil plant A flowering plant, Ricitrus
communis, up to 12 m high, native to tropical
Africa and Asia. It is cultivated widely, in the

shell kep

3
shcll kep con(€ntric Gsde a.tillery fo.t

castle. The early medieval shell keep gave way lo the massive fortifications of the I 4th and 1 5rh centuries, which

were in tum supeEeded by the artillery fort with its low walls and sweeping lines of fire.

kep
bailey

, motte
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tropics for its seeds, from which castor oil is
extracted, and in temperate regions as an orm-
mental shrub. Famibl, Euphorbiaceae (spttrge
family).

Castration Removal of the testes (orchidec-
tomy) or ovaries (oophorectomy). In medicine,
castration may be performed in cases of acer
of t}Ie testes: it always produces sterility but-
unless done before puberty-need not cause
impotence. Castration is widely used in live
stock management to ilcrease meat produc-
tion or docility. Castration was also performed
before puberty on church choristers in the
17th and 18th centudes to ensure that soprano
voice quality remained in adulthood. Such eu-
nuch singers were called @strati The practice
was ended by Leo XIII iil 1878.

Castro (Ruz), Fidel (D26- )Cuban states-
man; president of Cuba (196- ). The son of a
wealthy sugar planter, Castro became an oppo-
nent of the dictator Fulgencio Batista (1901-73).

On 26 July 1953, he led m unsuccessful attack
on the Moncada barracks and was imprisoned
until 1955. In 1956 he inmd6d Cuba from Mex-
ico with a small armed band and after a long
guerrilla war he defeated government troops.
He entered Havana on 1 January 1959. Castro es-

tablished a smialist government, which the
USA attempted to subvert (see BAy oF pIGs). As
a result, Cuba became heavily dependent on
the Soviet Union. A deflmt and influential
leader during the 1970s, Castro has become an
increasingly isolated figure since the co.uapse

of the Soviet Union (1991).

cat A carnivorous mammal belonging to the
famlly Felidae (36 species)- Most Gts have
sheathed claws and sharp cmine teeth to kill
their prey. Their acute vision (especially in
pmr light), sense of smell, and hearing are
adaptations for hunting stealthily, often at
night. With no natural enemies, the kittens (or
6rbs) are born blind and toothless md learn
hunting techniques through play-

The wide range of different breeds of do
mestic cat (Felis catusl, induding Persian,
Siamese, and Abyssinim, are thought to have
been developed from the African wildcat, or
efer cat (F. lybical and possibly the European

"wildcat. Wild species range in size from the
*tiger to the tiny South Africm black-footed
cat (F. nigripesl.

catabolism see MErABorrsM.

catacombs Subterranean cemeteries, espe-
cially those containing early Christian graves.
The earliest and biggest catacombs are in
Rome, particularly those of St Calixtus and St

Sebastim. With the acceptmce of Christimity
they fell into disuse, although some remained
as centres of pilgrimage.

Catalan A Romance language spoken by
about five million people in Catalonia and the
Balearic Islands in Spain, Andorra, md the
Roussillon region of France. It is closely related
to Spanish and to the Occitan langlage of
France.

catalepsy A condition associated with cer-
tain abnormal mental states, including schizo-
phrenia and hysteria, in which the patient,
usually female, remins motionless, often with
the limbs in flxed positions, for a variable
length of time.

Catalonia (Spanish name: cataluia; C^atalan

nme: Catalunya) A mainly mountainous re-
gion of NE Spain, on the Mediterrmean Sea.

Agriculture is important, the main crops being
cereals, olives, and grapes. It is the most highly
industrialized region in Spairl Hisror)4 united
with Aragon in 1137 and Castile in 7497, Cata-
lonia has nevertheless maintained a strong
separatist tradition. In 1932 ar autonomous
government was established and this lasted
throughout the Civil War (1936-39), in which
Catalonia was on the Republican side. The Cata-
lan government was restored in 1978 and liven
considerable autonomy in 2006. Area: 31932
sq km (12329 sq mi). Population (2005 est):
6995 206. Capital Barcelona.

catalysis The acceleration of a *chemical re-
action by a substance (catalyst) that is not itself
consumed in the reaction. The catalyst allows
the reaction to proceed via a different lower-
energy pathway. Since the reverse reaction is
also accelerated, catalysis does not shift the
chemical equilibrium, it merely speeds its at-
tainment. Catalysis is used in industrial chemi
cal processes. In living organisms enzymes are
catalysts for biochemical reactions. The @ta-

b/tic converter is a device, flrst developed in
the 195os, for removing carbon monoxide, ox-
ides of nitrogen, and hydrmarbons from the
exhaust gases of motor vehicles by passing
them over catalysts in the exhaust system. In
catalytic crad<ing in oil refining, the large mol-
ecules of crude oil are decomposed by heat and
pressure in the presence of a catalyst.

catamaran A modern siling vessel with
two identical hulls, rigidly fastened parallel to
one another, and, usually, a single mast with a

triangular mainsail and jib. B{ause of their
buoyancy, the hulls of a catamaran offer very
Iittle resistance to the water, making it ex-
tremely fast. The same principle has been

ffi
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adopted for some modern high-speed car fer-
ries. The original catamaran ms a native
canoelike vessel of the SW Paciflc.

cataract Opacities in the lens of the eye re-
sulting in biurred vision md caused by the de
position of small crystals or changes in the
composition of the lens substance. The former
condition incrmses with age; such cataracts are
a common cause of blindness in the elderly.
Certain diseases, such as poorly controlled dia-
betes mellitus, can also lead to cataracts.
Cataracts are usually treated by surgical re
placement of the opaque lens by a plastic lens.

catecholamines Amine derivatives of cat-
echol (pyrocatechol or 1,2 dihydroxy-benzene;
CH6H4(OH),). They include *adrenaline, 

"nor-
adrenaline, and dopamine, which act as neuro-
transmitters and/or hormones.

categorical imperative rhe fundamental
moral law in *Kant's ethical theory arr act is
moral only if the principle on which it is
justified is universally applicable.

catenary The curve obtained by suspgnding
a string berween two points. If the middle of
the string, the lowest point, is at height a above
a reference level, then the height, y, at distance
r along the string from the middle is given by
y = %a le4a + e-xlol.

caterpillar The larva of *butterflies and
moths. Soft-Mied and wingless, all caterpil-
lars have a head and 13 body segments with 3
pairs of true thoracic legs and 5 lnirs of ab-
domiml prolegs, which aid in locomotion. The
mouthparts are adapted for chewing leaves or
feeding on sap. Some species are serious crop
pests. Caterpillars exhibit a wide variety of
camouflaging colours and shapes. Some pro
duce irritating or poisonous secretions.

Catesby, Robert&e rawKEs, cuY.

catfish 1. A "bony fish of the order Sililri-

Jormes (about 2500 species), witll a stout scale-
less body,4-450 cm long, a brmd flat head, md
iong whisker-like barbels. Freshwater catfish
lfamiy lctaluridoe), sometimes called bull-
heads, occur woildwide; marine catflsh (fmily
Ariidae) inhabit tropical md cmstal waters and
are generally bottomdwelling scavengers used
as food, game, and aquarium flsh. 2. A marine
fish of the family Anarhichodidoe (ordet Perci-

f ormes).

Cathari (or Catharc) A heretical s(t that
spread from Bulgaria to W Europe in the 11th
century. They flourished in France (see ALBr-
cENsEs) and in ltaly until they were wiped out
in the 14th century by the Inquisition. Their

doctrine taught that the material world was ir-
redeemably evil but that man's soul was good.
They were divided into two classes, the believ-
ers md the perfect: the latter lived in celibacy,
sex being regarded as evil

Catherine (ll) the Great (u2r96) Em-
press of Russia (U62-96), who gained the
throne in a coup in which her unpopular hus-
bmd, Emperor Peter III (f28-62;reig[ed7762l,
was murdered Catherine's reign marked the
expansion of Russian territory as a result of
her successful wars against the Turks$7A-74
u87-92) and the partition of Poland (122, u93,
1795). Influenced by the ideas of the Enlighten-
ment, she had to abandon her scheme to eman-
cipate the serfs in the face of opposition from
their masters. Of her many lovers, only Grigori
Potemkin (173H1) exerted a durable influence
on government.

Catherine de' Medici (1519_89) Regent of
France (156H3) during the minority of her
second son, Charles IL and virtual ruler until
his death (1574). The daughter of Lorenzo de'
Medici, Duke of Urbino, she married Henry II
of France in 1533. Intent on upholding royal au-
thority during the +Wars of Religion, she advc.
cated tolerance for the *Huguenots but later
supportd the Catholics. She was largely re-
sponsible for the *St Bartholomew's Day Mas-
sacre.

Catherine of Aragon (1485-1536) The first
wife (1509-33) of Henry VIII of England and the
mother of Mary I. Failing to bear him a sorl she
was divorced by Henry, who argued that their
marriage was invalid because Catherine was
the widow of his brother Arthur. The pope's re-
fusal to accept their divorce provoked the Eng-
lish *Reformatior

Catherine of Braganza (153S-U05) The
wife (from 1662) of Charles II of England- A
Portuguese princess and a devout Roman
Catholic, her unpopularity ws intmsified by
her failure to produce an heir to the throne.

calthode The negative electrode of m elec-
trolytic cell valve, etc. It is the electrode by
which the electrons enter the system. Comlnre
ANODE:

cathode-ray tube (CRT) A vacuum tube
that converts electrical signals into visible
form by projecting a bem of elmtrons mto a
fluorescent screen- The electron beam is prc
duced by an electron gun, and deflected hori-
zontally and vertically by an arrangement of
plates and magnets, which move it back and
forth across the screen and focus it by creating
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an "electromagnetic field, the strength of
which varies according to input signals. In a
television tube the beam intensity varies to
form the light and dark regions of the picture.
In the cathoderay o6cilo6cope (CRO) it is used
to show the variation of a signal strength with
time or with some other electrical quantity.

Catholic emancapation A campaign in
Britain and Ireland to secure full civil and po-
litical rights for Roman Catholics. In the late
18th century several relief acts were passed but
parliamentary representation was still denied.
The opposition of the Tory establishment md
the monarchy continued until O'Connell's ef-
forts achieved the Catholic Emmcipation Act
of 1829.

Cato the Elder (Marcus Porcius C.; 234-149
BC)Roman statesmarl who wrote the flrst his-
tory of Rome. A moral and political conserva-
tive, Cato as censor (184) legislated against
luxury and sponsored improvements in public
works. His great-grandson, C-ato tlre Younger,
(Marcus Porcius C.;95-46 Bc) was an opponent
of Julius Caesar. Caesar, with Pompy md Cras-
sus, oeated the first Triumvirate (60) in part to
neutralize Cato's opposition to their political
ambitions. Forced to support Pompey in the
civil war in an attempt to sve the Republic,
Cato escaped after Pompeys death to Utica, in
Africa. There, on hearing of Caesar's victory at
Thapsus. he committed suicide.

Catullus, Valerius (c.84-c.54 Bc) Roman
poet. Born in Veron4 he became the leading
member of a group of young innovatory pmts
in Rome. 116 poems suryive, of which the most
famous are the 25 lyrics addressed to a married
womm named Lesbia

Caucasian languages see NoRTHEAsT
CAUCASIAN LANGUAGES; NORTHWEST CAU-
CASIAN LANGUAGES: SOUTH CAUCASIAN
IANGUAGES.

Caucasoid A race or group of races and peo-
ples originally inhabiting Europe, North
Africa and the Near East. They are character-
ized by skin pigmentation ranging from very
pale to dark brown, straight to orly hair, nar-
row high-bridged noses, plentiful body hair,
and a high frequency of Rh-negative blood
tyPe.

Caucasus Mountains (Russian name:
Kavkaz) Two mountain ranges in SE Europe
md W Asia extending NW-SE betwe€n the
Black Sea and the Caspian Sea md separated by
the River Kura: the Great Caucasus some 1000

km (621 mi) long, to the N md the Little Cauca-

sus, about half that length, along the Turkish
borders of Georgia Armenia, ald Azer-
baidzhan. Their highest point is Mount Elbrus.

cauliflower A variety of wild *cabbage,

Brassica oleracea yar. botrytis, cultivated as a
vegetable. The short stem beaff a round white
heart, up to 25 cm in diameter, of tightly com-
pressed flower buds surrounded by green
leaves. See also BRAssIca

Cavafy, Constantine (C. Karafis; 1863-
1933) Greek poet, who lived in Alexmdria. His
poems were often on subjects from the an-
cient Hellenistic world or erotic homosexual
works.

Cavalier poets A group of English poets
connected with the court of Charles I (76b-491,
including Richard "Lovelace and Robert *Her-

rick. Their love lyrics and poems about war and
honour were characterized by a sophisticated
elegance.

Cavaliers The royalist party during the Eng-
lish "Civil War. After the *Restoration of the
monarchy (1660) the name was kept by the
court party and was given to the parliament
that sat from 1661 to 16/9. The cavaliers were
distinglished by their elaborate dress, with
lace ruffles, feathers, and velvet, in contrst to
the sober attire of the *Roundheads.

Cavan (Irish mme: Cabhiin) A county in the
NE Republic of Ireland, in Ulster. It is generally
hilly, drained chiefly by the River Erne, with
lakes and "drumlins. Agriculture is the main-
stay of the economy, producing oats, potatoes,
and dairy products. Some small industries exist
in the towns. Area:1890 sq km (730 sq mii Pop-
ulation (2002): 56 416. County town: Cavan.

Cavel!, Edith (1s6s-191s) British nurse. From
1907 she worked at a training institute for
nurses in Brussels. She was executed by the
Germs in 1915 for helping Allied soldiers to
escape from German-occupied Belgium. Before
she died she is reputed to have said 'I realize
that patriotism is not enougtl I must have no
hatred or bittemess towards myone."

Cavendish, Henry (u31-1810) British physi-
cist; grandson of the Duke of Devonshire, from
whom he inherited a fortune. He discovered
hydrogen and investigated its properties. He
also identified the gases in the atmosphere md
showed that water is a compound. The first to
measure accurately the universal gravitational
constant, he used it to Glrulate the mass of the
earth.

Caves Underground hollows, usually opening
directly onto the ground surface or connected

w
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with it by a passage. In limestone regions,
where most caves occur, rrEny constitute part
of a system of natural underground drainage
md are comected by subterrmem strearns.
These caves are excavated by the slow solution
of limestone by slightly acidic rain water per-
colating through its joints. The other main
ty1>e of cave is that eroded from the base of a

cliff by the sea. Such caves are located at some
point of weakness in m otherwise resistant
rock, such as a fault plane or bed of softer ma-
terial.

caviare A Russian delicacy, eaten as m hors
d'oeuvre, which consists of sturgsn's roe,
salted and freed from all fat. The roe of the bel-
uga is considered the best, although caviare is
also obtained from other types of sturgeon.

Cavour, Camillo Benso da, Count
(1810-61) Italian statesman; the architect of
Italian unification. In 1852 he formed his flrst
government under *Victor Emmmuel Il of
Sardinia-Piedmont. Cavour accepted an alliance
with France and Britain during the Crimean
War and negotiated a further alliance with
France at Plombidres in 1859 to oust Austila
from Italy. He resigned when France came to
terms with Austria but became prime minister
again in 1860, negotiating the union of Sar-
dinia-Piedmont with Parm, Modem, Tuscany,
and the Romagna. By 1861 he had achieved the
establishment of a united Italy.

Cavy A small South American *rodent belong-
ing to the genus Cavia (6 species); the ancestor
of the domestic guinea pig. Cavies are mainly
nocturnal and live in groups in scrub and
grassland, diqging burrows and feeding on
vegetation and seeds. Farnily: Caviidoe.

Caxton, William lc.74zz-97) The first Eng-
lish printer. A cloth merchant, Caxton lived in
Bruges from 1,145 until 1470, when he moved to
Cologne. There he learned the technique of
printing nd i\ 1474 set up a press that pro-
duced the first printed book in English Recuyell
of the Historyes oJ Troye lT4TSl.Onreturning to
England (1475), he set up a press at Westmin-
ster, where he printed a long and varied list, in-
cluding Chaucer's Canterbury Tales 174781.

Cayenne 455N 5218W The capital and main
Atlantic port of French Guiana in the NW of
the ile de Cayenne. Founded by the French in
1643, it served as a French p€nal settlement
(18n-1938). Cayenne pepper derives its name
from a plant grown in the area. Populatibn
(1999): s0s94.

Gayman (or caiman) An amphibious reptile

occurring in rivers of Central and South Amer-
ie 1.2-,15 m long, it feeds on fistr" birds, and in-
sects. Genera: Caimon (2 species), MelanasuchuslT
species), Paleosuchus (2 spaies[ subfamily Alli
gatorinae \alligators and caimans): order: Croco-

dilia (se€ cRocoDrrE).

Cayman lslands A United Kingdom over-
seas territory in the Caribbean Sea, consisting
of three low-lying coral islands (Grand Cayman,
Little Caymarl and Cayman Brac) lying about
320 km (200 mi)NWof Jamaica. The population
is mainly of mixed African and Europen de-
scent. The Cayman Islands are a tax hav.en and
tourist centre. The main exports are turtle
shell, dried turtle meat, and tropical fish- His-
tory discovered in 1503 by Columbus, who
mmed them Ias Tortugas beeuse of the abun-
dance of turtles. Formerly attadred to Jamaica"
they gained a certain measure of self-govern-
ment in 1959 and became a separate British
colony in 1962. Official language: Englistr- Cur-
renqr Cayman Islands dollar of 100 cents. Area:
260 sq km (1m sq mi). Population (2000 est):
40 900. Capitat G€orgetown.

Cedar A codfer of the genus Cedrus (4 species),

native to the Mediterranean region and the Hi-
malayas and widely planted for ornament and
timber. Cedars usully grow to a height of ,10

m. Their stiff needle.like leaves grow in tufts
of 10-40 on short spurs and their cones are
erect and barrel-shaped, 5-14 cm long. The
best-known species are the *deodar; the Atlas
cedat lC. atlantica), from the Atlas mountains;
and the cedar of Lebanon (C. libanil, of the E
Mediterranean. Famlly. P inac e ae -

Celebes see surawssr.

celeriac A variety of culti'ated *celery,

Apium graveolefls lfa't. rapailum, also known as
turniprooted or knob celery, grown for its
globular edible root.

celcry The cultivated form of wild celery, or
smallage lApium graveolens), a biennial herb na-
tive to grassy coastal areas from Europe to
India and Africa. Many varieties of cultivated
celery have been developed for their edible
leafstalks (up to 30 qm in length), which may be
pink, yellow, or grcen Familyiumbellifefie.

celesta A small keyboard instrument the
quiet bell-like tone of wNch is produced by
hamers striking steel plates hmg over
wooden resonators. Invented about 1880, the
celesta was used by Tehaikovsky in his ballet
Casse-Noisette.

celestial mechanics The study of the mo-
tions of c€lestial bodies subject to mutual grav-
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itational interaction through the application
of the laws of *gravitation and of "mechanics.

cgiestial sphere The imaginary sphere at
the centre of which lies the earth and on the
inner surface of which can be projected the
stars and other celestial bodies. The directions
of these bodies, as seen from earttl are meas-
ured in terms of their angular distances from
certain points md circles on the celestial
sphere. These circles include the *ecliptic, the
observer's horizon" and the celes '-l equator,
where the earth's equatorial plane meets the
celestial sphere. The reference points include
the equinoxes, the *zenitlu and the celestial
poles, where the earth's axis meets the celestial
sphere. The earth's daily rotation causes an ap-
parent and opposite rotation of the celestial
sphere.

N

Y first point of Aries; vernal equinox
4 ftrst point of Libra; autumnal equinox

C celestial obj(t
YY right ascension oI c (in hou6 anticlckwise fom Y)
Yx celenial longitude of C (in deg6 anticlGkwi* frcm Y)
YC d4lination of C

xC celestial latitude oI C

celestial sphere

cell The basic unit of livirg matter, which per-
forms the vital processes of producing energy,
synthesizing new molecules from raw ma-
terials, division" and self-replication. All plants
and animals are composed of cells, the average
size of which ranges from 0.01 to 0.1 mm; the
simplest orgmisms (bacteria, protozoa, etc.)

consist only of a single cell. The fundamental
importance of cells was first recognized by
Schleiden and Schwann in 1838-39. All cells ex-

cept those of bacteria and mammalian red
blood cells possess a *nucleus, containing the
genetic material, and q'toplasm, within which
are structures (organelles) specialized for dif-
ferent metabolic functions. The cells of the
body that are not involved in reproduction (so-

matic cells) divide by *mitosis to produce
daughter cells identical to themselves. The re-
productive cells divide by *rneiosis to produce
gametes, each containing half the number of
chromosomes of the somatic cells. The differ-
ence between plant and animal cells is the pres-
ence in the former of a rigid cellulose cell wall
and chlorophyll (see cHLoRopLAsr).

animal cell

pla5ma
membrane

cellulose
cellwall

nucl@lus

apparatu5

chloroplast5

plant cell

cell. Plant and animal cells are basically similar but plant

cells are supported by cellulose cell walls and contain drc
green pigment chlorophyll within chloroplasB. Plant cells

often also have large fluid-filled vacuoles, which help to
control turgidity of the cell.

Cellini, Benvenuto (1500-71) Florentine
goldsmith and sculptor, famous for his autobi-
ography (1558-62). Cellini worked chiefly as a

medallist md craftsman for the papary in
Rome, the Medici in Florence, and Francis I in
France. His Perseus (Loggia dei Lanzi, Florence)
atfests to his skills as a sculptor.

cello (full name: violoncello) A musical instru-
ment of the *violin family, held between the
knees and supported at its lower end by an ad-
justable pin. It has an extensive ra[ge above its
lowest note (C two mtaves below middle C). Its
four strings are tuned C, G, D, A It emerged as

a solo instrument in the 18th and 19th centuries.

cellular neturork Any of the networks en-
abling mobile telephones to connect to the
main telephone system Established originally
in the UK jointly by British Telecom and Se-

curicor (as Cellnet), it consists of adjacent cells,

north celestral

suth celgtial pole

\\gquator

b
o
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each about 5km across, except in cities, where
the cells are smaller and more numerous. Each
cell has a trusmit/receive station connected to
the min telephone network. All transmitters
work at the same frequency. The mobile tele-
phone has a battery-powered radio transmit-
ter, which sends speech signals to the receiver
in its cell. As subscribers move from one cell to
another (e.9. by car), a computerized control
system automatically rmeive sigmls from the
new area.

celluloid A highly flammable thermoplastic
material made from cellulose nitrate and cam-
phor. lt.became the first commercially made
plastic (patented 1870).

cellulose (C"H,"O.), A *carbohydrate that is
an important constituent of the cell walls of
plants and consists of linked glucose units. In-
dustrially, it is made from wood pulp and is
used to mmufacture rayon and cellulose-
acetate plastics. Cellulose is important in the
human diet since it forms part of dietary
*flbre.

Celsius scale A temperature scale devised
by Anders Celsius (f01-44), who originally des-
ignated zero as the boiling point of water and
100' as the freezing point. The scale was later
reversed. Until 1918 it was known as the centi
grade scale.

Celtic languages A branch of the Indo
Europeatr language family formerly wide-
spread in W Europe. It is divided into two sub
groups: Gaulish and Insular Celtic. The Gaulish
languages are now extinct, being superseded in
early medieval times by Romance, Germmic,
and other languages. Insular Celtic can be fur-
ther divided into Goidelic (including Mu md
*Gaelic) and Brythonic (including *Welstl
*Cornish, and Breton).

Celtic Sea The part of the Atlantic Ocean be-
tween Ireland Wales, S]w Englmd md Brit-
tany.

Celts A people who occupied a large part of
Iron Age Europe. They were known to the
Greeks as Keltoi md to the Romms as Gauls.
There were numerous Celtic tribes and chief-
doms sharing a culture that can be traced back
to the Bronze Age of central Europe (c. 1200 Bc).
See also DRUIDS.

Cement A powdered mixture of calcium sili-
cates and aluminates. On mixing with water it
mdergoes complex hydration processes and
sets into a hard solid mass. Porfland cement
ad similar materials are made by heating
limestone with clay and grinding the product.

Portland cement was invented by a British
stonemson, Joseph Aspdin (1799-1855), md
named after the stone quarried at Portland,
Dorset, which it resembles. It is used exten-
sively in *mortars and in *concrete.

Cenozoic era (o/ Cainozoic era) The part
of the *gmlogical time scale beginning about
65 million years ago and following the *Meso-

zoic era- It is usually taken to include both the
Tertiary ald Quaternary periods During this
era the mammals flourished, after the extinc-
tion of most of the reptiles dominant in the
Mesozoic; the Cenozoic is sometimes known as

the age of mammals. Birds and flowering
plmts also flourished.

Centaur InGrek legend, one of a race of wild
creatures, half-human and half-horse, living in
the mountains of Thessalyand descended from
Ixion, King of the Lapiths. They were defeated
by the Lapiths in a battle resulting from their
characteristically unruly behaviour at the wed-
ding of Ixion's son. See also cnrnor.r.

centipede An *arthropod belonging to the
worldwide dass (or subclass) Ailopoda (aktlt
2800 species). It has long antennae and a slen-
der flattened body of 15-181 segments. The first
segment bears a pail of poison claws and
nearly all the remaining segments bear a single
pair of legs lcompare MtLLrpEor). The tropical
ordet Scolopendrida contain the largest species,
up to 280 mm long. Centipedes are found
under stones, logs, and leaf litter during the
day and at night prey on earthworms, ins(ts,
etc. They lay eggs or produce live young.

Central African Republic (name from
1976 until 1979: Central African Empire) A
country in central Africa, consisting mainly of
a plateau lying at about 900 m (3000 ft). The
dense forests in the S are drained by the River
Ubangi, an important channel of communica-
tion. Most of lhe population belongs to the
Banda and Baya tribes. Econony, chiefly subsis-
tence agriculture. Diamonds are the chief ex-
port; others are cotton, coffee, and timber.
There is also a state uranium mine. An IMF-
backed programme of economic reforms was
instituted n 194 History: as Ubangi-Shari it
was one of the four territories of French Equa-
torial Africa and from 1958 had internal self-
government as a member of the French
Community. It became independent in 1960 as
the Central African Republic. After seizing
power in a military coup (1965), Jean B6del
Bokossa had himself dclared emperor (1976)

but was ousted (1979) and exiled, following alle-
gations of [rassacres. Free presidential elec-
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tions (1993) were won by Alge F6lix Patasse and
a coalition government was formed that same
year. A military rebellion was suppressed (1996)

with the help of French troops and there was a
failed coup attempt in 2001. Official lmguage:
French: Sango is the mtional language. Cur-
rency: CFA franc of 100 centimes. Area: 625 000
sq km (241250 sq mi). Population (2003 est):

3 684 000. Capital: Bangui.

Central America An isthmus of S North
Ameria, extending from the Isthmus of
Tehuantepec to the NW border of Colombia
and comprising an area of 596000 sq km
(23000o sq mi). It consists of Belize, Costa Rica,
El Salvador, Guatemala" Honduras, Nicaragua
and Panama together with four Mexican
states.

Central lntelligence Agency (clA) A us
government department established in 1917 to
coordinate US intelligence operations. It is not
permitted to operate within the USA

centre of gravity A fixed point through
which the resultmt gravitational force on a
body always passes no matter what its orienta-
tion.

centrifugal force See CENTRTPETAL

FORCE.

centripetal force A force that acts on a
moving body causing it to move in a curved
path. An object is constrained to move in a cir-
cle by a centripetal force directed towards the
centre. It has m acceleration towards the cen-
tre of v'/r, where v is the objects' velocity and r
the radius of the circle. The centripetal force is
lecessary to overcome the object's tendency to
move in a straight line and appears to be bal-
anced by an equal c€ntrifugal force directed
radially outwards.

ceorl The free peawt (as distinct from the
slave) of AnglGsaxon England. The economic
pressures of the Danish invasions and the Nor-
mm conquest contributed to the ceorl's de-
clining itatus md eventual absorption
amongst the unfree "villeins. Thus "churl" has
come to mean an uncouth person.

Cep (or cepe) An edible mushroom, Boletus

edulis. C.ommon in temperate woodlands from
August to Novemb€r, it has a stout whitish or
brown stalk and a hemispherical cap, brown to
white in colour and 6-20 cm in diameter.

cephalopod A *mollusc belonging to the
class Cephalopoda (about 600 species), which in-
cludes mtopuses, "squids, and cuttlefishes. The
most advanced of the molluscs, cephalopods
are carnivorous and mostly free swi-rnming,

\4rith a ilng of tentacles around the mouth,
welldeveloped eyes, md shells that are re-
duced and often absent. They are found in both
shallow and deepwater marine habitats. In
cephalopods the sexes are usually separate and
fertiliation is internal, often preceded by
courtship behaviour.

Cepheid variable A highly luminous su-
pergiant star the brightness of \,vhich varies
very regularly in a period (1-70-?1ay9 that de-
pends on the *luminosity of the star. By meas-
uring the period and the average apparent
*magnitude of a Cepheid, its distance can be
determined. See also vanIaglE srARs. Ce-

pheids occur in ours and other galaxies and are
a major meals of measuring distances of
galaxies up to about 20 million light years

away.

Cerberus In Greek legend, the monstrous
dog who guarded the entraDce to the under-
world, usually portrayed as having three heads
and a dragon's neck and tail. The final task of
*Heracles was to overpower this monster.

cereals Cultivated grasses selected for their
high yields of grain, which constitutes a major
item in the diet of mm and livestock. Wheat,
*rice, and *maize are the most important cere-
als, but *barley, *oats, *rye, and *millet are
also widely cultivated. See dlso ARABTE FARM-
ING.

cerebral palsy Damage to the developing
brain resulting in uncoordimted movements
and muscular weakness and paralysis. The
brain damage may be caused by injury during
birth, insufficient oxygen before, during, or
immediately after birth" or a viral infection of
the brain. Posture and speech are often af-
fected. Treatment includes physiotherapy to
improve movement and speech therap)4 spe-
cial education may also be needed.

cerebrospinal fluid The fluid that sur-
rounds the *brain and *spinal cord. It is pro-
duced by spaial blood vessels inside the
cerebrum and is reabsorbed by special bunches
of veins. It acts as i shock absorber ald support
for the centml nervous system. A normal adult
has 130 ml of clear fluid; mples of it are taken
for diagnostic tests for diseases of the nervous
system.

Ceredigion A county of w wales, on Cardi-
gm Bay. In 194 the historical county of Cardi-
ganshire became part of D1rfed; in 1996 it was
reinstated as a unitary authority under its
Welsh name, CeredigioL It consists of a narrow
coastal plain rising to rolling uplands in the E

w
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and N. Agriculture and tourism are the chief
economic activities. The county is a stronghold
of the Welsh langlage. Area: 1793 sq km (692 sq
mi). Population (2004 est): 78100. Administra-
tive centre: Aberaeron.

Ceres (astronomy) The largest *minor plmet,
1003 km in diameter, and the first to be discov-
ered (in 1801 by Piazzi). It orbits at between 2.55

and 2.98 astronomicai units from the sun, with
a period of 4.5 years.

Ceres (mlthology) See DEMETER.

cerium (Ce) The most abundant lanthanide
element, discovered in 1803 by Berzelius and
others. lt ocors mturally in several minerals
including monazite, (Ce,La,Th)PO" and allanite,
a complex aluminosilicate. It is used as a cata.
lyst in self<leaning ovens and as a polishing
agent. At no 58; at wt 140.115: mp 798oC; bp
3443"C. .

CERN (Eurcipean Labomtory for Particle
Physics: formerly Organisation (previously
Conseil) europ6enne pour la Recherche nu-
cl€aire) AW European organization formded in
1954 to carry out nuclear researdl Its head-
quarters are in Geneva- It runs a 28GeV proton
synchrotron *accelerator, with an intersecting
storage ring system, which is 300 m (328 yd) in
diameter, and the Large Electron-Positron Col-
lider (LEP), the world's largest accelerator. In
1991 CERN decided to build a f2 billion acceler-
ator called the large hadron collider (LHCI
which is due to open in 2005, when it will be
used to attempt to detect the *Higgs boson. See

also PARTIcIE PHYsIcs..

Cen antes, Miguel de (15/f7-1516) Spanish
novelist. In 1569 he went to Italy and fought at
the battle of Lepanto in 1571. Returning to
Spain in 1575, he was captured by pirates and
held for five years. After 1580 he held minor
jobs in the civil service while writfurg a pastoral
novel, La Galotea 

'7fi5l,, 
and several plays. Don

Quixote (Part I, 1505; Part II, 1515), his revolu-
tionary picaresque novel, won Nm fame
throughout Euiope.

Cervical Cancer Cancer of the neck (cervix)
of the womb. An increased risk of the disease
occurring is associated with certain strains of
human papillomavirus. Regular cervical
screening has cut the mortality of the condi-
tion. This is based on the cervical sm€ar test (or
Pap test, after its inventor G. N. Papanicolaou,
1883-1962) in which a few cells are scrap€d
from the lining of the cervix for microscopic
enmimtion.

Ceylon see sRr LANKA, DEMocRATTc so-
CIALIST REPUBIIC OI.

C6zanne, Pau! (1839-1906) French postim-
pressionist painter, born in Aix-en-Provence,
the son of a banker. After studying law he was
encouraged by his childhood friend Emile
*Zola to settle in Paris (1861). His crude and
often erotic early paintings failed to find
favour. In 1872, \,vhile working with *Pissarro

in Pontoise, he turned to *impressionism but
soon rejected it in favour of more stability and
solidity. His approach ffiuenced the develop-
ment of *cubism. Living mainly in Provence,
he painted portraits, e.g.The Card Ployers (Lort-
re), still lifes, landscapes, especially of Mont St
Victoire and L'Estaque, and a seri€s of Bathefs.

c.g.s. system A metric system of units
based on the centimetre, gram, and second. It
includes dynes, ergs, and both electrostatic and
electromagnetic units. It has been replaced for
scientiflc purposes by *SI units.

Chablis 4749N 3.aE A village in central
France, in the Yome department. Chablis is fa-
mous for the white wine named after it.

Chabrol, Claude (1930- ) French film di-
rector. He was a leading member of the New
Wave group of French directors in the late
1950s. His films, many of which are influenced
by Alfred Hitdrcock and use tense murder
plots to illuminate bourgeois social relation-
ships, include Le Beau Serge (1$81, k Boucher
(19691, and Au cuur dr mensmge 179991.

Chad, Republic of (French name: Tchad) A
country covering an extensive area in N cen-
tral Africa consisting mainly of poor semi-
desert. The land rises from lake Chad in t}te
SW to the Tibesti Mountains in the N, reaching
heights of about 3400 m (11000 ft). The major-
ity of the rather sparse population (concen-
trated in the S) is Sara, a Bantu people; most of
the nomadic peoples of the N are Muslims.
Economy: mainly subsistence agriculture with
livestock and fishing. The main exports are cot-
ton and meat. Chad is one of Africa's poorest
countries. Hisrorla one of the four territories of
French Equatorial Africa it had internal self-
government as a member of the French Com-
munity from 1958, gaining independence in
1960. Since 1953 there bas been considerable un-
rest in the N. Reb€l forces led by Hissene Habr6
seized power in 1982, leading to eight years of
virtual civil war. In 1990 Habr6's government
was overthrown and the new president, Idriss
Deby, established multiparty democmcy. Deby
was last re,elected in 2006. A peace agre€ment
with northern rebels was signed in 2002 but vi-
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olence has sporadically recurred Since 2006 vi-
olent ethnic conflict has also spread into E

Chad from neighbouring *Darfur. Official lan-
guage: French" Currenqr CFA franc of 100 cen-
times. Area: 728r'.cfo sq km (.195624 sq mi).
Population (20O7): 9885 561. Capital: N'djamena.

Chadwick Sir James (1891-1974) British
physicist, who worked at Cambridge with
*Rutherford and went on to discover the *neu-

tron in 1932 by analysing the radiation emitted
by beryllium when bombarded with alpha par-
ticles. He was awarded the 1935 Nobel Prize.

chafer A herbivorous beetle belonging to the
fanily karabaeidoe lsee SCARAB BEETLE).

Chafers cause much damage to trees and crops
by eating the foliage and flowers; the larvae,
which live in the soil attack the roots. C]rief
genera: Melolontha (see cocKcHAFERl, Cetonia
(rose chafers), a;rd Phy\oryrtha (garden cha-
fers).

chaffinch A *fr\ctt"Fringilla coelebs, about 15

cm long, that is common in woods and parks in
Europe, W fuia and N Africa. The male
chaffinch has a chestnut back, pinkish breast,
greyish-blue crown and nape and two conspic-
uous white wing bars. The female has a duller
plumage with an olive.green back Chaffinches
are often migratory.

Chagall, Marc (1887-198s) Russian-born

lninter and printmaker of Jewish parentage.
After studying in St Petersburg (1907-10), he
visited Paris (1910). There he painted some of his
best-known works, recalling Russian village
life, such as Me and the Villoge (1911; New York).
His childlike flglres, distorted in scale and
often upside down, influenced the surrealists.
During World War II he lived in the US,{
where he designed ballet sets md costumes; he
later worked on mosaics and tapestries for the
Israeli Knesset building (1966).

Chagos lslands see BRrrrsH TNDIAN
OCEAN TERRITORY.

chaan 1. A measure of length equal to 66 feet.
2. A measuring device used in suroeying. A
Gunter's chain is 66 feet long (consisting of 100

links), whereas an Engineer's chain is 100 feet
long (also 100 links).

Chain, Sir Ernst Boris (1906-79) British bio.
chemist, born in Germmy. Coming to Englud
in 1933, Chain worked first at Cambridge and
then at Oxford with Lord Florey on the isola-
tion and purification of penicillin. For their
work, Chain, Florey, and Sir Alexander *Flem-

ing (the discoverer of penicillin) were awarded
a Nobel Frize (1915).

chaan reaction A series of reactions in
which the product of ach reaction sets off
further reactions. In a nuclear chain reaction
each nuclear fission is induced by a neutron
ejected by a previous fission. For example, the
fission of a urmium-23s nucleus produces ei-
ther two or three neutrons each of which can
induce the fission of another uranium-235 nu-
cleus. Chain reactions are used as a source of
energy in *nuclear reactors and *nuclear

weapons. See also cRITIcAL MAss.

chalcedony A cryptocrystalline (submicro-
scopically grained) sometimes fibrous *silica

mineral. The numerous varieties include car-
nelian (red); agate, onyx, and sardonyx (banded);
jasper (red or brown); and chert and flint
(opaque grey or black).

Chalcidice (Modern Greek name: Khalkid-
hiki) A peninsula in NE Greece. It ends in three
promontories, the northernmost of which con-
tains Mount *Athos. There are fertile low-
lying areas but it is mostly wooded and
mountainous. It is named after Chalcis, the
capital of the Greek island of Euboea, which
originally established a colony here. Area: 2945

sq km (U.19 sq mi).

chalcopyrite The principal ore of copper,
sometimes called copper pyrites. of composi-
tion CuFeSz It is brassy yellow with a greenish
black streak ud occurs rnainly in veins assocl-
ated with the upper part of an acid igneous in-
trusion.

Chaldea 1r Ctraldaea)The region of S Baby-
lonia in which the new Babylonian empire was
established by Nabopolassar (d. 605 Bc) in 625 in
the last years of the Assyrian empire. At its
height under *Nebuchadnezzar II (reigned
604-562), the Chaldean empire, centred on the
rebuilt city of Babylon, dominated the Middle
East for about 70 years until overthrown by
the Achaemenians in 539.

chalk A sedimentary rock that is a purewhite
fine-grained variety of *lirnestone (calcium
carbonate). Coccoliths (the calcareous remains
of extinct unicellular organisms) are the main
constituents of chalk although other inverte
brate refirains are included. Chalk is very char-
acteristic of the UpIrer Cretaceous period in W
Europe apd the Chalk is sometimes used syn-
onymously with the Upper Cretaceous.

chamberlain An officer appointed by a
monarch noblemarl or corporation to per-
form ceremonial duties. The chamberlains of
medieval England were fimcial officers and
were figures of great political importance in

C
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D
the 12th century. The chamberlain was suc-
ceeded by the Lord Chamberlain, who is re-
sponsible for the administration of the royal
household. Until 1968 he also licensed plays for
public performance.

Chamberlain, Joseph (1836-1914) British
politician. He was mayor of Birmingham
11873-761, and became a Liberal MP in 1875. In
1886 he split the Liberal Party with Ns opposi-
tion to Irish Home Rule. In 1895 he b€cam€
colonial secretary in the Conservative govern-
ment, but his cornmitment to imperial prefer-
ence in tariff rates caused a rift in the
Conservative ranks, which contributed to elec-
toral defeat in 1906. His eldest son Sir 0Geph)
Austen Chamberlain (1863-1937) became a Lib
eral-Unionist MP in 1892. He was chancellor of
the exchequer (19D-21) and then foreign secre-
tary 0924-29\ when he negotiated the *LG

carno Pact md won a Nobel Peace Prize (1925).

Joseph's son by his second marriage, (Arthur)
Neville (hamberlain (1869-19,10), was a Conser-
vative MP and prime minister of the National
C,overnment (193?-40]|, when he advocated a
policy of *appeasement towards the fascist
powers. He recognized ltaly's conquest of
Ethiopia and kept out of the Spanish Civil War.
To avoid a European war he visited Hitler three
times in 1938, coming to the *Munich Agree-
ment and claiming to have brought'peace for
our time". Hitler's invasion of Czechoslovakia,
however, forced him to abandon appeasement.
He declared war on Germany after Hitler's at-
tack on Poland but his ineffective dirmtion of
the war led to his resignation in May 19l().

chamber music Music written to be played
in the intimacy of a room rather than in a large
hall. In the baroque period chamber sonatas
were distinguished from church sonatas and in
the late 18th century Haydn, Moart, and
Beethoven established the piano trio (violin,
cello, and piano), the duo sonata (one instru-
ment and piano), and the string quartet (two
violins, viola md cello) as the main chamber
music forms. Chamber music has been wdtten
for other combinations of players, including
the clarinet quintet (clarinet and string quar-
tet) and the piano quintet (piano and string
quartet).

chameleon An arboreal lizard belonging to
the Old World family Aomaeleontidoe (84

species) and characterized by its ability to
chmge its skin colour by concentration or dis-
persion of pigment in skin cells. U-25 on long,
chameleons have a narrow body, an extensile
tongue for capturing insects, and bulging eyes
that can move independently. They may be

green" yellow, cream, or dark browrl often
with spots. Genera: Brookesia, *rumdeo.

chamois An agile hoofed *mammal, Rul-
capra rupicayo,of mountainous regions in Eu-
rope md S]w Asia Chamois grow to about 75

cm high at the shoulder and have distinctive
mrrow upright horns with backwild-pointing
hooked tips. Thefu tawny coat becomes darker
and longer in winter. Their hide m fomerly
used for chamois (or shammy) leather. Farnily
Bortilae.

champagne A sparkling wine produced
around Reims and Epernay, NE Frmce. Cham-
pagne is usually made from black lpinot noirl
and white (pinot chardonnay\ grapes. After fer-
mentation sugar and yeast are added to the
still wine whictr, when bottled, undergoes a
secondary fermentation, which produces the
sparkle. A dosage of sugar syrup determines
whether it will be sweet (sec) or dry (brut).

Champagne A former province in NE
France, now incorporated in the planning re-
gion of (}ramlqoeArdmne. Ruled by counts
during the middle ages, it became important
for.its trade fairs and at the end of the Uth
century began to produce the *champagne for
which it is famous.

Chancery, Court of In English ]aw, the
court in which the system of requity devel-
oped. It originated in the 15th century as the
personal court of the king's chid law officer,
the Lord Chancellor, in wNch he dealt with
cases for which the *common law was inade-
quate. These included partnerships, the admin-
istration of estates, and the execution of trusts.
In 18 it was merged with the supreme court
of Judicature; it survives as the Chancery Dvi-
sion of the High Court.

Chandigarh 3043N 7547E A union Terri
tory and modern (1953) city in I.IW India" on the
Haryana-PunFb border. The joint capital of
both states, it was planned by *Le Corbusier in
30 rectangular sectors for housing, govern-
ment, and industry. Punjab Unive$ity was es-

tablished here in 1917. Area: 114 sq km (.14 sq
mi). Populatior (]lBU Ao7E.
Chandler, Raymond (1888-19s9) us nov€l-
ist. Educated at Dulwich College, England, he
returned to the USA and worked in business
before starting to write detective stories in the
1930s. The detrtive Philip Marlowe fatures in
all his nine novels, which indude The Big Sleep

(1939), and T1€ torlgcoodbye(1g'l

6ange ringing The sounding of a peal of
church bells (which contains from 5 to 12 bells)
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in a flxed order. Each bell is rung by a single in-
dividuat. The chalges are prescribed by nu-
merical order, e.g. 72345, 21345, 23745.

Channel lslands (French name: iles Anglo-
Normandes or iles de la Manche) A group of is-
Iands in the English Channel, off the coast of
NW France. The chief islands comprise *Jersey

(the largest), *Guernsey, *Alderney, and "Sark.
Since the Norman conquest (1066) they have
bgen a dependency of the British Crown Dur-
ing World War II they were the only British
territory to come under German occupation.
Tourism is important but the islands are also
noted for their early flowers, fruit, potatoes,
and tomatoes. Area:191 sq km (75 sq mi). Popu-
lation (2001 est): 153 700.

Channel tunnel (or Chunnel) A tunnel
linking Britain with Fruce. First suggested to
Napoleon in 1802, digging was actually startd
by private companies in each country in 1882. A
press outcry in Britain forced the government
to abandon the scheme on security grounds in
1883. In 19Gl the two governments revived the
proFct: the tumel m agreed upon and in the
early 190s work again started, to be abandoned
on economic grounds in 1974. In 1987 Britain
and France began to build a high-speed rail
tunnel between Folkstone and Coquelles,
which was officially opened in 199L It is 49.4

km (30.7 mi) long.

chanterelle An edible *mushroom. Can-

thar ellus cibarius, occurdng in temp€rate wood-
lands. It is furmel-shaped and yellow with the
gills clearly visible and measures 3-10 cm
across the cap. Famil1c Cantlnrellaceoe: phylum:
Basidiomycota.

Chaos In earliest Greek mythology, the god-

dess representing the primeval emptiness

from which evolved Night, Erebus (darkness),
Tartarus (the mderworld), and Eros (desire).

Chaplin, Charlie (Sir Charles C.i 7s89-Lsnl
British filrn actor. He was recruited by the Key-
stone Studio v/hile touring the USA with Fred
Karno's pantomine company in 1913. He gained
immediate popular and financial success with
his portrayals of a sensitive but pathetic tramp
dressed in baggy trousers md a bowler hat.
From 1918 he wrote and directed his own fiIms.
These induded I?rc Gold Rush (lg%l, City Lights
(19371, ModilnTimes (1936), and Th€ Greot Dictotor
(1910). Accused of having communist symln-
thies, he left the USA in 1952 to live in Switzer-
land

char (o/ charr) A food and game flsh belong-
ing to the genus Salveliflils, related to *trout, es-
pecially S. alpinus, found in Arctic coastal
\,raters and fresh waters of Europe and North
America. Its torpedo-shaped body, about 30 cm
long, is olive-gren with yellow spots above and
silvery or bright red below.

Chardio Jean-Baptiste-Sim5on (1699-
129) French painter of still lifes and domestic
interiors after the Dutch tradition of *Ver-

meer, noted for the simplicity of his paintings,
e.g. The Housewife (Louvre) and The Young
Schoolmistress (National Gallery, London).

Charente, River A river in w central
Frmce. fusing in the Haute-Vieme delnrt-
ment, it flows mainly W to the Bay of Biscay.
Length: 362 km (225 mi).

Chari, River (or R. Shari)A river in N central
Africa Rising in the N Crntral Africm Repub-
lic, it flows N to hke Chad. Lengtlu 2250 km
(1400 mi).

Charing Cross A district in the Greater Lon-
don borough of the city of Westminster. The

C

sea grey chalk

runninq tunnel 50 km (31 miles) long,
up to 40 m (1 3 I ft) below the sea bed

chalk marl

service tunnel linked to runnino
tunnels every 375 m (1230 ft) -

gault chalk

Channel tunnel. A 1 00-mph (1 60 km/hr) rail shuttle ('Le shuftle") ferrying motor vehicles betwem the teminals at
Folkestone, England, and Coquelles, France, began to operate in 1994. The following year Eurstar began to provide a
passenger serice between London and Paris or Brusels. The tunnel consisB oftwo running tunnels linted by a service

tunnel.
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last of 12 crosses, marking the resting places of
Queen Eleanor's coffin on its journey from
Nottinghmshire, where she died, to Westmin-
ster Abb€y, was erected here (1290) by Edward L

charismatic movement A Christian
movement that emphasizes the charismatic
(divinely bestowed) gifts of speaking in
tongues, laying on of hands, and baptism by
the Holy Spirit. The practice begm with the
*Pentecostal Churches, but since the 1960s

mmy charismatics have preferred to remain in
their own Roman Catholic, Protestant, or Or-
thodox churches.

Charlemagne \c. 742-874\ King of the
Frmks (771-814) and the flrst postclassical
western emp€ror (800-14). The son of Pepin the
Short, he conquered the Saxon tribes (772-81)
and became King of Lombardy lnSl.Ir.nS}:Le
mmpaigned in NE Spain, where at Roncesvalles
his paladin Roland was killed In 800, having
conquered most of western Christendom, he
was crowned emperor byPope Leo III.

Charles (Philip Arthur George)
(1948- ) Prince ofWales and heir-apparent to
the throne of the United Kingdom as the eldest
son of Eliabeth II. He was married (1981-96) to
*Diana, Princess of Wales, with whom he had
two sons, Prince William (1982- ) and Prince
Harry (1984- ), before their separation (1992)

and divorce (1996). He married his mistress
Camilla Parker Bowles in 2005. His views on
modern architecture and ecological issues have
aroused controversy.

Charles I (1600-49) King of England, Scotland,
and Ireland (7625-49), succeeding his father
James L His first three parliaments (1625; 1626;
1628-29) were dominated by Puritan members,
who attempted to make fimcial grants to the
king dependent on his agreement to their de-
mands. Charles resorted to lelying taxes with-
out parliamentary consent aDd ruled without
parliament from 1629 to 1640. His attempt to
impose *Laud's Anglican prayer book on Pres-
blterian Scotland led to the Bishops' Wars
(163+-,rc). The flnancial demands of the Wars
forced Clurles to summon parliament again
but the so-called Short Parliment (April-May
1640) proved so critical that he soon dissolved
it. The *Long Parliament, summoned in No-
vember following Charles'defeat by the Scots,
demnded far-reaching reforms. Charles at-
tempted to arrest five members of the House
of Commons and in April 7642 w$ broke out
(see cryIL wAR, ENGUSH). After his defeat at
Naseby (1545), he surrendered to the Scots at
Newark in 1646. Charles was tried at Westmin-

ster Hall, found g!ilty of treasorL and be
headed.

Charles (ll) the Bald (s23-z) Holy Rornan
Emlreror (875-nl nd, as Charles I, King of
France (843-2). After the death of his father
Louis I, civil war broke out between Charles
md his three older brothers. By 843 Charles
had procured by the Treaty of Verdun the nu-
cleus of what was to become France.

Charles Il (1630-S5) King of England, Scot-
land, and Ireland (166G-85). He fought with his
father, Charles I, in the Civil War and, after his
father's execution (1649), was crowned by the
Scots. Defeated by Cromwell (1651), he was
forced into exile. After the fall of the Protec-
torate (1659), Charles became king after
promising a general pardon md liberty of con-
science in the Declaration of Breda Charles was
forced to dismiss his adviser, the Earl of
"Clarendon, after the failure of the *Dutch

War of 1565-67 md replaced him with a group
of ministers known as the *Cabal. His Rorna.n
Catholic sympathies became clear with his De-
claration of Indulgence (1672), which annulled
the penal laws against Dssenters and Roman
Catholics. Parliament responded with the Test
Act (1673) excluding Dssenters and Roman
C.atholics from office, which together with the
unpopular Dutch War of 1672-74 served to de-
stroy the Cabal. Fear of Catholicism came to a
head with the *Popish Plot (1678), a fabricated
Catholic plot to murder Charles and place his
Roman Catholic brother, later James II, on the
throne. Charles resisted subsequent parliamen-
tary attempts to exclude James frorn the suc-
cession and ruled without parliarnent from
1581. On his deathbed he acknowledged his
Roman Catholicism.

Charles (v) the Wise (1337-80) King of
France (1i|64-80) during the Hundred Years'
War with England. As regent (1356-60) for his
father John II, Charles suppressed the peasants'
revolt known as the Jacquerie (1358). From 1369

to 1375 he regained most of the territory lost to
England by the Treaty of Br6tigny (1360).

Charles V (1500-53) Holy Roman Emperor
(1519-56). Charles inherited Burgundy and the
Netherlands (1505) from his father Philip of
Burgundy (1478-1506); he became King of Spain
and Naples (1516) on the death of his maternal
grandfather Ferdinand II of Aragon and Holy
Roman Emperor on the death of his paternal
grandfather Maximilian I. Charles' vast posses-

sions provoked intermittent warfare with
Francis I of France (7494-1547i rcigned 15.15-47):
in 1525, having defeated Fmcis at Pavia,
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Charles briefly took the French king prisoner
and in 1522 in response to an alliance between
France, the papacy, Venice, and Milan, Charles'
troops sacked Rome. Their contest for Euro-
pean hegemony ended inconclusively with the
Treaty of Cr6py (1314).

Charles' reign saw the emergence of the *Re-

formation and in 1521 he presided over the Diet
of Worms, which condemed *Luther. His sub-
sequent attempts to conciliate the Protestants
failed and in 15,16 Charles took up arms against
the Protestant Schmalkaldic League, defeating
it at Mtitllberg (15.17). In 1551, however, two C€r-
man Protestant rulers allied with Henry II of
France and Charles was forced to accept Pfotes.
tant demands. Exhausted by the problems of
his Empire, Charles retired to a Spanish
monastery, dividing his possessions between
his son, who became *Philip II of Spain, aad his
brother, Emperor Ferdinand I (1503-64).

Charles (Vl) the Well-Beloved (rs68-
74221 KinE of France l73W-14221. Charles suf-
fered attacks of insnity from 1392 and the en-
suing conflict for the regency led to civil war
between the Armagnacs and the Burgundians.
In 1415 Henry V of England invaded France and
defeated the French at *Agincourt. After fur-
ther campaigns Henry married (1420) Charles'
daughter Catherine of Valois (1401-37) and was
named as regent of France and Charles'heir.

Charles Vl (1585-1740) Holy Roman Emperor
(U11-.10). His claim (U00) to the Spanish throne
gave rise to the War of the *Spanish Succession

17707-141, in which he was unsuccessful In
U16-18 and 7J6-39 he fought the Turks and in
U33-38 he fought and lost the War of the PoI
ish Succession In 1713 he issued the Pragrnatic
Sanctiorl settling the succession of his Aus-
trian possessions on his daughter, *Maria

Theresa; this led to the war of the *Austrian

Succession on his death

Charles Vll (1403-61) King of France

11422-511. He suffered losses to the invading
English md their Burgundian allies until 1429
when, with "Joan of Arc, he lib€rated Orleans.
By 1453, he had driven the English from all of
France, except Calais. See olso HUNDRED
YEARS,WAR

Charles Vl I (1697-U45) Holy Roman Emp€ror
(U42-,[5) during the War of the *Ausrrian Suc-
cession. The Elector of Bavaria (1726-45),
Charles irined the alliance against Maria
Theres when she claimed the Austrian inheri-
tance. He was elected emperor in opposition to
Maria Theresa's husband Francis (subsequently
Emperor Francis I).

Charles lX (15so-74) King of France (1s6o-24)
during the *Wars of Religion. His mother
*Catherine de'Medici dominated his reign and
was largely responsible for the Saint Bar-
tholomew's Day Masscre of Huguenots that
Charles ordered in 1572.

Charles X (17s7-1836) King of France
(1824-30). Charles lived abroad after the French
revolution, returning at the Bourbon restora-
tion (1815), when he became leader of the ultra-
royalist party. His reactionary rule led to his
overthrow (1830) and he fled to England

Charles Edwa;d Stuart the Young
Pretender (1720-ss) The son of the Old pre-

tender, *James Edward Stuart. Romantically
known as Bonnie Prince Charlie, in 1745 he
landed in Scotland rallied his *Jacobite sup--
porters and marched S to claim the English
throne. lack of support forced his withdmwal
again to Scotland. Defeated in battle at Cullo
den (1746), he escaped to exile in Europe.

Charles's law For a gas at constant pres-
sure, its volume is directly proportional to its
absolute temperature. The law is not strictly
obeyed but is closely approximated in gases

above their *cdtical state. An alternative state-
ment of the law is that giles expand by 11273 of
their volume at ooC for every l"C rise in tem-
Irerature. Named after Jacques Charles (1746-
1823).

Charleston 32 48N 79s8W A ciry in the USA$

in South Carolim near the Atlantic c6t.
Founded in 1670, it wu here that the US Civil
War started with the bombardment of Fort
Sumter by Crnfederate troops in 1851. The ball-
room dance called the Cbafleston originated
here, having been a popular Black dance in the
early 1900s, It became a craze in the 1920s with
its syncopated rhythms and twisting toe-in
steps. A major port, its manufactures indude
fertilizer, paper, and steel. Population (1992 est):
81 301.

Charleston. Battles of Two battles of the
*American Revolution fought at Charlestorq
South Carolina- In the flrst (126) the Ameri-
cans repulsed the British, whose invasion of
the South was thus delayed. In the second bat-
tle the Americans surrendered (12 May 1780)
Charleston after a nS{ay siege.

charm A property of matter, expressed as a
*quantum number, lnstulated to account for
the unusually long lifetime of the psi particle
(dirovered in 1974). According to this hypoth-
esis a quark (see TARTTCLE pHysrcs) exists hav-
ing the property called charm. Charm is

C
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believed to be conseNed in *strong interac-
tions and in eltrtromagnetic interactions.

Charon In Greek legend, the ferryman who
carried the souls of the dead over the Rivers
Styx and Acheron to the underworld. Only the
correctly buried dead were takeL A coin placed
in the mouth of the corpse was his payment.

Chartism A British working-class move-
ment for political reform, centrilg on the Lon-
don Working Men's Association (LWMA).
Founded in June 1836 by William Lovett (1E00-
77), the LWMA drew up a People's Charter
(1838) of six points: universal male suffrage,
the secret ballot, equal electoral districts, aboli
tion of the property qualifiations for MPs,
payment of MPs, and annual general elections.
The Chartists quickly gained support through-
out the country and presented their Charter
with 1.2 million signatures to parliament (1839).

It was rejected, as were their two later petitions
(1842,1848). Chartism lost support in the 1840s
because of lack of organization, ri\alry between
its leaders, and reviving trade and prosperity.

Chartres 4827N 130E A tom in N central
France, the capital of Eure-et-Loire department
on the River Eure. The gothic cathedral (begun
c.1194) is famous, for its 13th-century stained
glass. Chartres is the principal market town of
the Beauce region Population (1999): ,10 361.

Charybdis See scyLLA AND cHARyBDrs.

chat A songbird belonging to the *thrush
family. True dlats include "stonechats, *whin-

chats, wheatears, and *redstarts although the
name is also given to certain Australian wrens
(family Musckapidoe) and to Amerimn wood
warblers (fmily Pcrulidae).

Chatham 51 23N 0 32E A town in SE England,
in Medway unitary authority, Kent, on the Med-
way estuary. Its naval base, dating from Tudor
times, closed in 1984. Population (2001): 70 rc.
Chaucer, Geoffrey (c.1342-1400) English
pmt. Chaucer made various journeys to Europe
as a soldier and diplomat and held positions in
the customs rervice. His p@msThe Book of the
Dwhess andThe Parliament of For,tls derive f rom
the French tradition of the allegorical dream
poem. Chaucer also parodied Dante's Divine Com-
edy iaThe House of Fome and used Boccaccio's
poem II flostldto as the basis for Troilus and
Crisefe. His best-known work is lhr Conterbury
Tales, a collection of stories told by a group of
pilgrims travelling from London to Canterbury.

ChAvez (Frias), Hugo (Rafael) (1en- )

Venezuelan statesman; president (1998- ). A
former army officer, he led a failed coup at-

tempt in 1992. His left-wing policies won him a
landslide victory in the 1998 presidential elec-
tion: he was re€lected in 2000 and 2006. His
foreign poliry has causd tensions with the USA

Chechenia (Chedrenya or Chechnya) A
constituent republic of Russia in the N Cauca-
sus. Ctrechenia has an oilfield and deposits of
natural gas. Its main industries are engineer-
ing and chemicals. History: the Chechens and
Ingushes, neighbouring Muslim peoples, were
conquered by Russia in the late 1850s. Separate
autonomous regions were established ilr th€
1920s and united.as the Chechenolngush Au-
tonomous Republic in 1935. After the break-up
(1991) of the Sovigt Union, the republic declared
independence from Russia and Chedrenia and
Ingushetia declared independence from each
other. In 1991 the Russian army suppressed
the Chechen secessionists, virtually destroying
Grozny. Violence continued until Russian
troops withdre\,v (1996), leaving the rebels in
control In 1999 Russia launched a new assault,
causing heavy civilian casualties. Chechen
forces abandoned the city to Russian troops in
2m0 and a prcMoscow government was in-
stalled. Terrorist activities by Chechen mili-
tants have continued, notably the killing of
over 330 p€ople, including many children, at a
school in Beslan, Russia, in 2004. Area:15700 sq
km (6062 sq mi). Population (2005 est): 1 141 300.
Capital Grozny.

Cheddar s117N 245w A village in SW Eng-
land, in Somerset, famous for its cheese and for
the caves and rare Limestone flora of the fted-
dar C,orge a pass through the Mendip Hills.
Population (2002): 5724.

cheese A dairy product made from separatd
milk solids (curd). Curd is made by coagulating
milk with rennet or some other enzyme and
removing the liquid (whey). It is then salted,
pressed into blocks, and left to mature. Cheese
is a rich source of protein and calciu[L It con-
tains fat but little carbohydrate since most of
it is left in the whey.

cheetah A large *cat, Acinonylr jubatus, of
Afria and SW Asia also called hunting leo1>
ard. It has a reddish-yellow coat with black
spots and grows to about 2 m in lengttr,Chee-
tahs have nometractable claws and rough pads
and they hunt by rming dom prey. They are
the fastest rnammals, sprinting at up to U0 km
per hour (70 mph).

Chekhov, Anton Pavlovidr (1860-1904)
Russian dramtist md short-story miter. He
studied medicine at Moscow University and de-
veloped as a writer after graduating. Suffering
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from tuberculosis, he bought a farm at Me-
Iikhovo in 1892 an4 after a haemorrhage in
189, lived at Yalta in the Crimea. His fust play,
The Seagull (1896), failed at first but succeeded
triumphantly when revived in 1898 by
Stanislavsky's Moscow Art Theatre. His other
major plays were Uncle Vanya (789),The Three

Sisrers (1901), and The Aerry Uchard (19041.

Chelonia Ar order of reptiles (600 specie$
comprising the aquatic *turtles and *terrapins

and the terrestrial *tortoises, widely distrib-
uted in warm and temperate regions. They
have a protective shell consisting of an uplEr
caraFrce and a lower plastron joined together
at the sides with openings for the head, tail,
and limbs. The neck is long and mobile and can
be withdrawn into the shell.

Chelsea porcelain A pioneer soft-paste
*porcelain made at Chelsea (London) between
7743 and 1785. From early spusely decorated
figures and small dishes the factory improved
to become one of the most important in con-
tempomry Europe. See 4lso DERBY WARE.

Cheltenham s154N 2o4w A town in sw
England" in Gloucestershire. A fashionable spa

town in the 18th century, it is famous for its
schools (Cheltenham College, a boys' public
school, md Cheltenham ladies'College) and
racecourse. Population (19, est): 106 500.

chemical bond The force that holds the
atoms together in a molecule or the ions to-
gether in a crystalline solid. In general, atoms
combine to form molecules md ions combine
to form crystals in order to increase their sta-
bility by sharing or transferring outer elec-
trons in such a way that the stable noblegas
conflguration results (see AToMIC THEoRy). In
covalent botrds, atoms are held together by
sharing pairs of electrons in their outer shells.
In the dectro\.alent (r nn9 bond m outer
electron is transferred from one atom to an-
other so that ions are formed. The electrostatic
force between the ions holds the molecule or
crystal together. C-oordinate (or datiie) bonds
are covalent bonds in which both electrons are
donated by the same atom.

chemical engineerang The design, main-
tenance, and operation of equipment used in
industrial chemical processes. Chemical engi-
neers study both chemistry and engineering
subjects. In the IJK the profession is controlled
by the Institution of Chemical Engineers.

chemical reactaon A process in which one
or more chemical substances change to other
substances, either spontmeously or as a result

of heat, irradiatiorl etc. Chemiel reaction in-
volves rearrangement of electrons between re-
acting species to form different molecules. A
chemical reaction can be expressed quantita-
tively in a drcmical equatioo

chemiluminescence The emission of
light, without heat, in a *chemical reaction. It
occurs when the molecules resulting from its
reaction are produced in an excited energy
state. Light is emitted as the excited molecules
revert to their ground state.

chemastry The scientific study of matter, es-
pecially the changes and interactions it can un-
dergo. Ctremistry can be sid to have'originated
with Aristotle's four-element (earth air, fire,
water) analysis of matter. This view persisted
unchallenged through some 2000 years of
*alcherny, until it was flnally demolished by
Robert *Boyle in his Skeptical Chynist 17661).

The modern concept of an element was pro-
vided by Boyle who also correctly distin-
guished between elements, compounds, md
mixtures. The elucidation of the structure of
compounds in terms of the elements they con-
tain was developed by such 18th-century
chemists as *Cavendist! "Priestley, and *La-

voisier. Berzelius' law of constant proportions
and Dalton's atomic theory, produced at the be-
ginning of the 19th century, established chem-
istry on a qmtitative basis. However, it was
not until the beginning of the 20th century
that the work of J. J. Thomson and Rutherford
(see AToMrc rHEoRy) had established the
structure of the atom, enabling the electronic
theory of *valence to emerge. This theory
made sense of the work of Newlands and
*Mendeleyev in ordering the elements into the
structure of the *p€riodic table. I[orga[ic
cnemistry is concerned with the study of all
these elements (except carbon) and their com-
pounds and interactions. Organic ch€mistry is
the study of the enormous nurnber of com-
pounds of carbon Physical cJrenistry is con-
cerned with the application of physics to a
quantitative assessment of the structures and
properties of compounds and the laws that
control chemical reactions.

Chemnitz (name frorir 1953 until 1990: Karl-
Marx-Stadt) 5049N 12 50E A city in SE Germany,
on the River Chemnitz. A textile centre since
the 14th century, it became famous for ma-
chine construction in the 19th century. Popula-
tion (195D est): 255 000.

chemoreception The reception by m or-
ganism of chemical stimuli. In man and other
air-breathing vertebrates, chemicals ingested

q
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in food, etc., are sensed by taste buds on the
tongue and walls of the mouth, while airborne
chemicals are detmted by smell (olfactory) re-
ceptors in the lining of the nasal passages (see

also pHERoMoNE). Both smell and taste orgms
are present in fish: worms and other lower an-
imals have only a general sensitivity to chemi-
cals over the body surface. Ctremoreception is
used by animals for locating and identifying
other orgmisms md fmd sources.

chemotherapy The treatment of disease by
means of drugs. The term was origimlly
coined by Paul *Ehrlich (1854-1915), for the syn-
thetic chemicals used to treat infectious dis-
eases (e.g. salvarsan for syphilis), but it was
later expanded to include antibiotics. Chemo-
therapy now commonly refers to the chemical
treatment of ancer-by means of cytotoxic
and other drugs-as distinct from treatment
with X-rays (see nADToTHERAPY).

Cheney, Richard B(ruce) (1%1- ) Us
politician, Republicm vice-president under
George W. Bush (2001- ).

Chequers A country house in S England, in
Buckinghamshire near Princes Risborough.
Dating from 1565, it was given -to the nation by
Arthur Hamilton, lst Viscount Lee of Fareham
(1868-1917), and has been the official country
residence of British prime ministers since 1921

Cherbourg ,938N 137w A seaport in NW
France, in the Manche department on the C,o-

tentin Peninsula. Cherbourg has civil and mili-
tary docks and large shipbuilding yards. In the
heyday of ocean liners Cherbourg was an im-
portant transatlantic port;'the cross-channel
service Lo Southampton remains important.
Population (latest est): 30112.

Cherenkov, Pavel Alekseievich (190,+-

90) Russian physicist, who discovered Cher-
enkov radiation in 1934. This radiation consists
of blue-white light emitted by the atoms of a
medium through which a high-energy charged
particle is passing at a speed in excess of the
speed of light in that mediurrl Three years
later the effect wx explained by James Franck
(1882-19@) and Igor Tamm (1895-1971). The
three physicists shared the 195t| Nobel Prize for
their work.

Chernobyl 5117N 301sE A town in N
Ukraine. In 1986 the nuclear reactor here ex-
ploded, causing the deaths of 31 people at the
time (a further 219 died later) and the release
of a radioactive cloud. Mass evacuation of peo-
ple living near the reactor followed; the reac-
tor itself was subsequently entombed in

concrete. The accident led to widespread re.
views of the safety of nuclear power.

chernozem (or black earth) A type of soil
that is characteristic of the grasslmds of the
continental interiors. There is a dark surface
layer rich in alkaline humus, underlain by cal-
cium mrbonate concretions, Chernozems are
agrimlturally among the richest soils in the
world.

Cherokee A North Americm Indim people
of the hill country of E Tennessee and North
Carolina, speaking an Iroquoian language. They
lived in farming towns of 30 to 60 log cabins.

cherry A tre or shrub of the genu s Prunus, of
N temperate regions, having small rounded
juicy fruits surrounding a hard stone contain-
ing a seed Cherry trees produce clusters of
white or pinkish flowers in spring, md some
varieties are growri only for ornament. Cher-
ries cultivated for their fruits are of two main
types-sour and sweet. Sour cherries have been
developed from P. cerasm. Morello-the best va-
riety-has dark-red fruits used in jams and
liqueurs. Sweet dessert cherries arose from the
gean (P. avium), native to Eurasia and N Africa-
Found in woods and hedges, it grows to 25 m.
Fruits of cultivated forms vary from pale yel-
low to dark red.

cherubim and serapham Supernatural
beings who are the two highest orders of *an-

gels in the celestial hierarchy. The seraphim
are described by Isaiah (Isaiah 6.2-7) as six-
winged attendants upon fu's throne. The
cherubim, who are traditionally depicted as

winged heads, appear in the Bible as guardians
of the divine presence (eg. Genesis 3.24).

chervil An annual herb, Anrhdscils cerefolium,
30-50 cm high grown for its leaves, used for
salads and seasonings. Its white flowers grow in
umbrella-like clusters. A native of central, E,

and S Europe, it now grows on hedgebanks and
waste ground throughout Europe, the Ameri-
cas, N Africa, and New Zealand.Family:Umbel-
liferae.

Cheshire A county in NW England, border-
ing on Wales. It consists chiefly of the low-
lying Cheshire Plain rising to the Pennines in
the E. It is predominmtly agricultural In 1974
the industrial part of the Wirral Peninsula be-
came IErt of Merseyside and the NE passed to
Greater Manchester. Warrington and Halton
(Widnes and Rucorn) beme independent
unitary authodties in 1998. Industries include
chemicals, based on the Cheshire salt fields, and
textiles. Area (excluding unitary authorities):
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202 sq km (802 sq mi). Population (2001, ex.
cluding unitary authorities): 67372. Adminis.
trative centre: Chester.

Cheshire, (Geoffrey) Leonard, Baron
11917-92) British philmthropisr. In the RAI
during World War II, he won the Victoria
Cross. Appalled by the atomic bombing of Na-
gasaki he devoted himself to the relief of suf-
fering by founding the Cheshire Foundation
Homes for the incurably sick (of which there
are now 330) and launching the World War
Memorial Fund for Disaster Relief (in 19t19). He
was made a life peer in 199L He rnarried (1959)

Sue Baroness Ryder (1923-2000), who founded
the Sue Ryder Foundation for the Sick and Dis-
abled of AII Age Groups.

Chess A board game for two players, each of
whom controls 16 pieces. The pieces are moved
according to strict rules, the object of the
game being to force the opponent's king into a
position from which it cannot escape. A player
attempts to weaken his opponent's position by
capturing his pieces (other than the king). The
game is immensely complicated and there is a
vast literature devoted to chess strategy. Well
known to sthrentury Hindus, it seems to have
reached Europe, via Persia and Arabia, in the
10th century. The rules of the game have
hardly changed since the 15th century, al-
though the identities of some of the pieces
have. Since 1922 the rules have be€n controlled
by the F6d6ration internationale des Echecs
(FIDE), which also organizes world champi-
onships. In 193 a rival organization" the Prc
fessional Chess Association, held its own world
championships. See illustration on p.200.

Chester 53UN 254W A ciry in NW England,
the administrative centre of Cheshire on the
River Dee. It was a Roman fortress (Deva) and a
medieval walled city md port (the walls re-
main intact md ttrere are many balf-timb€red
buildings). The Rows are twotierd arcrdes of
shops with covered balustrades. Its cathedral
dates from the 11th century. Chester is a
commercial and railway centre, with clothing
and metallurgical industries. Population (1995):

7207W.

Chesterfield s3 15N 1 25w A town in N cen-
tral England, in Derbyshire. Its l4threntury
parish church has a famous crooked spire.
Chesterfield's industries include engineering,
glass, plastics, and packaging. Population (1997

est):ru3m.

Chesterton, G(ilbert) K(eith) (ra74-
1936) British writer. His detective stories, be-
ginning with The lnnuence oJ Fother Brown

(1911), featured a Roman Catholic priest. With
Hilaire Belloc, he opposed the socialism of G. B.

Shaw and H. G. Wells. Chesterton converted to
Roman Catholicism in 1922, and thereafter
wrote mainly on religious subjects, for exam-
ple St Francis oJ Assisi (1923). He published over
100 volumes, including Dickens (1906) as well as
the novels The Napleon of Notting H,ll (19@l),

nd The M an Who W a s Thfi sda y (79N1.

Chestnut A fiee, Castanea sotivo, also called
veet or Spanish chestnut, bearing large
brown edible nuts inside prickly burs. Native
to Europe and N Africa and widely introducd,
it grows to a height of 30 m. The North Ameri-
can chestnut (C. dentatal-once one of the
largest common trees of eastem areas-has
been largely destroyed by the chestnut blight
fmgus. Family Fogaceae (bech family). Com-

Irore HORSB CHESTNUT.

Chevalier, Maurice (1888-1!22) French
singer and actor. Starting as an entertainer in
Parisian revues, he went to Hollywood in the
1930s and starred in many successful musical
films. These included Love Me Tonight (L9321,

La'le ifl tlv AJternfun (1)57), and Gigi (1958).

Cheviot Hills a range of hills in the uK.
They extend along the border between Scot-
Iand and England, mainly in Northumberland,
reaching 876 m Q6n ft) at The Cheviot. The
wollen fabric called drdiot is spu from the
fleece of the shep found in the Cheviot Hills.

drevrotain A small hoofed mammal of the
f amily Trogulidoe. Asiatic chevrotains (genus
Tragulus; 3-5 species), also called mouse deer, of
SE Asia measure 20-33 cm at the shoulder and
resemble small deer, but lack antlers and have
a threechambered stomacll The African water
chewotain lHyemoschus aquaticus]| is very simi-
lar.

Cheyenne An Algonkia-speaking North
American Indian people of the Plains region.
They orginally lived in what is now Minnesota
but intertribal wars forced the abandonment
of their agriculturalist life in favour of the no-
madic buffalohuting culture of the Plains.

Cheyenne rtosN 1045ow A city in the USA
the capital and largest city of Wyoming. It is an
agricultural tmding centre. Population (latest
est):50008.

Chhattisgarh e state of E central India cre-
ated in 2000 from the sE part of Madhya
Pradestr lt consists of an undulating plain sur-
rounded by hillier country there are extensive
forests. Rice and grain are produced in large
quantities: industry includes food processing

C
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with some mining and quarrying. History: the
area was ruled by the Haihaya dynasty from
the 8th century. Under British rule it consisted
of 14 princely kingdoms under a British agent

based in Raipui. Area: 135194 sq km (5219S)

lack pawns

/hrte pawns

knight queen bishop rook

The che$board ready for play. A white square is

always on the player's right The quen always
starts on a square of her own colour

The king, weak and vulnerable, moves
only one square at a time (in any
directron). The name of the game is a
corruption of the Pe6ian wod tor
king-shah.

sq mi). Population (2001): 2079956. Capital:
Raipur.

Chiang Kai-shek (or Jiang ,ie shi; 1887-
1975) Nationalist Chinese soldier md statesmm.
He took part in the overthrow of the "QinC dy-

BLACK

abcdef

abcdetgh
WHITE

4

8

Chess notations. ln the algebraic notation each
square is referred to by a lile letter a+ and a rank
number 1-€. ln the descriptive notation the files
bear the names oI the pie(e on the li6t rank. The
ranks are counted 1-€ away frcm the pla)€r

r

The knight, the only piece to jump over
other pieces, moves one squaE
horizontally and two vertically or tlvo
horizontally and one venically Usually
represented by a horF's head, it is

sometimes known as the ho6e (as lt
was in the Arabic vetrion).

The quen, the most pwerful pi(e,
moves any distance in any di€ction.
Originally known as the counrllo[ its
preent name and moves were
adopted in the 1 5th century

The bishop moves in any direction
diagonally. ln the Hindu and Arabic
games the piece was called an
elephant. In the Euopean games the
piece h6 acquired a variety of
identitis: a bishop rn English, a i6ter
(fou) in French, a runner (Laufer) in
Geman, but still an elephant (slon) in
Russian.

The r@k or @stle m@es any distance
ve(i(ally or horizontally Originally
reprented as a chariot (Arabic: rukh),
it is known in many lanlluages as a
castle or tower (Fcn(h: tour).

The pawn moves foNard one square
(or two on its first move). ln Arabrc it
was called a foot-soldier, the English
word deriving trcm the Latin pes,
pedis. ln sme EuEpean languags
the pi(e is Glled a peaent (e,q.
German: Baue4.

IE

rhess

E

A
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nasty in 1911 and in 1925 became leader of the
Guomindang (Nationalist People's Party). The
Nationalists began fighting their former allies,
the Crmmunists, in D27; following Japan's de-
feat in World War II civil war again broke out.
Chiang was forced to flee to *Taiwan in 1949,

where he established the Republic of China. His
son Jiang Jing Guo (or Chiang Ching-kuo; 1910-
88) was prime minister (1971-78)md president
(1978-88) of Taiwm

chiaroscuro (ltalian: lightdark) The pattern
of light and shade in a picture. Controlled
chiaroscuro was an importmt element of *Re-

naissance composition while strong contrasts
of light and shade were a main feature of
*baroque painting. Ctriaroscuro is displayed to
supreme effect in etchings by Rembrandt and
*whistler.

Chicago lt soN 87 45N A city and major port
in the USA, in Illinois on take Michigan The
third largest city in the country it was for-
merly known for its stockyards but now man-
ufactures iron and steel, textiles, and
chemicals. The first of its towering skyscrapers
was built in 1887 and the Sears Tower (1974) was
for my years the world's tallest office build-
ing,,l43 m (1454 ft) high. Histor]4 founded in
1803 near the site of Fort Dearborn, it betame a
city in 1837 and expanded rapidly with the con-
struction of the railways. In 1871 it was almost
completely destroyed by a disstrous fire, in
which several hundred people were killed
Chicago was subsequently rebuilt in stone and
steel. Population (2004 estl: 2 862 24+

Chich6n llzC A Maya city in N Yucatiin (Mex-
ico) that was the political and religious centre
of a wide area under Toltec influence from the
late l0th to the 13th centuries. Remains include
El Castillo (a pyramidal temple mound), an as-

tronomical observatory, and a cenote (natural
well), from which go14 jade, and other sacrifi-
cial objerts have been recovered

Chichester 5050N 0,Ew A market town in
SW England, the administrative centre of West
Sussex. Chichester has Roman remains, includ-
ing its street plan. Its cathedral dates from the
11th century. Other notable buildings include
the Festival Theatre (1962). Population (2001):

2373L

chickenpox A common very infectious
virus disease. It is usually contracted in child-
hood and one athck normally gives an immu-
nity that lasts for life. At the end of the
incubation period (about a fortnight) the pa'
tient develops a fever and an irritating rash.
Srnall raised spots appear on the chest and

spread-in the next few days-over the body,
face, and limbs The patient is infectious until
the last blister has flaked off. See also snrx-
GTES.

chick p€a An annual plant, Cicer arietinurn,
up to 40 cm high, with whitish flowers and ed-
ible pealike seeds. It is the chief pulse crop of
India where the cooked seeds are called dhal.
Probably native to W Asia" it has long been cul-
tivated in S Europe. Family leguminosae.

chicory A perennial herb, Cichorium intybus,
30-120 cm high, with bright-blue flowers..The
dried ground roots yield chicory, a coffee addi
tive, while the blanched leaves are used in sal-
ads. A native of Eurasia and N Africa it is
widely cultivated elsewhere. Famil]4 Composi
tae. See also ENDIVE.

chiffchaff A woodland *warbler, Phyllosco-
pus collyUto, about 10 cm long, with a grey-
green plumage and whitish underparts. It
occurs in Europe md W Asia during the sum-
mer and winters in S Europe and Africa- It re-
sembles the willow warbler but m usually be
distinguished by its'chiff-chaff" call.

Chihuahua A breed of dog originating from
an ancient Mexican breed and developed in the
USA lts coat is variable in colour and either
smooth and glossy or long md soft. Height:
about 13 m.
chald abuse The physiel or sexual abuse of
childrerl usually by a relative (sometimes a
parent). Child protection registers kept by
local authodty social services departments
hold the names of children considered to be at
risk Several charities have been set up to at-
tempt to alleviate these problems. See also set-
TERED BABY SYNDROME.

Children's Crusade (1212) A bizarre
episode of the *Crusades, in which some 50 000
children set out from France md C,€rmany to
capture Jerusalem. None reached their destina-
tiorl most being sold as slaves.

Child Support Agency (CsA) In the UK,
a government agency established in 1993 to
administer the Child Support Act (1991) by as
sessing and collecting child maintenance pay-

ments from absent parents. The agency has
eused a good deal of controversy and plans to
replace it with a new body having a similar
remit were amounced in 2006.

Chile, Republic of a country in South
America, extending in a narrow strip along the
W coast of the S half of the continent. There
are many islands off the coast, some of which
(including *Frster Island) are well out into the

C
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Pacific Ocean. Ctrile also includes half of the is-
land of Tierra del Fuego. The country is domi-
nated by the Andes, which are seParated from
a lower coastal range by a central valley. The
majority of the population is of mixed Spanish
and Indian descent. Ecoflom,4 based chiefly on
the export of minerals, found principally in
the N. Chile is one of the world's larg6t prG
ducers and exporters of copper, while the pro-
duction of iron ore now exceeds that d
nitrates. Coal is also mined in quantity. Oil and
natural gas are produced but quantities are
now declining. The main crops are wheat,
sugar beet, potatoes, and maize. Fruit and for-
est production is growing and there is now an
important wine industry. Histor]4 when Magel-
Ian, the first European to set eyes on Chile,
sailed through (1520) the strait named after
him, S Chile wu occupied by Mapuche Indians.
A Spanish colony was founded at Santiago in
1541 md Ctrile wu attached to the viceroyalty
of Peru. The revolt against Spain began in 1810,

when a provisional republic was declared, but
victory over the Spaniards was achieved only in
1817 with the military help of the Argentine
liberator Jos6 de *San Marttl In 1818 the Re
public of Chile was established under Bernardo
.O'Higgins. The early 20th century saw ecG.

nomic decline and growing instability. The
socialist president Salvador *Allende was over-
thown by Gen "Pinochet in 1973. After a pe-
riod of brutd dictatorship Pinochet stepped
down in 1990 and democracy was restored In
199E Chile's bitter political divisions were re-
opened by the arrest of Pinochet for alleged
human-rights violations. Presidential elections
in 2006 were won by the socialist Michelle
Bachelet. Chile is a member of the OAS and
the LAIA Official language: Spanish, Currenc}r
Ctrilean peso of 100 centavos. Area:741767
sq km (286397 sq mi). Population (2007 est):
16 474L C.apiLaL. Santiago.

chilli See cepsrcuru.

Chiltern Hills A chalk escarpment in S cen-
tral England. It extends NE from the Goring
Gap in the Thames Valley, reching 255 m (852

ft)at C.oombe Hill.

chamaera (or chimcra) An organism com-
posed of cells of two genetically different
types. Plants with variegated leaves are chi-
maeras resulting from a mutation in a cell in
the growing region (apical meristem). Plant
chimaeras can also be produced by *grafting,
being known as graft hybrids.

Chimborazo, Mount 129S 7852W An ex-

tinct volcano in the Andes, the highest point in
Ecuador. Heighc 6267 mla0687ftl.

Chimera A legendary Greek fire-breathing
monster with a lion's head a goat's body, and a
serpent's tail. After ravaging Lycia she was
killed by Bellerophon

chimpanzee An aW, Pan troglodytes, of west
African forests. Ctrimpanzees are 1m-U0 cm
tall when standing erect and live in small
groups, mostly on the ground, feeding chiefly
on fruit and leaves but occasiondly eating
meat. They communicate by facial expressions
and calls and possess considerable intelligence.

China, People's Republic of A country
in E Asia, covering vast areas of land ranging
from the low-lying and densely populated
plains of the NE to the high peaks of the Ti-
betan Plateau in the W Ctrina proper falls into
three natural regions, formed around the
three main rivers: the Yellow River in the N,

the Yangtze in the centre, and the Xi Jiang in
the S. Over 90% of tlle inhabitants are Han Chi-
nese. Econony mainly dependent upon agricul-
ture, which was formerly socialized through a
system of commures but has now been frag-
mented into small private holdings. The em-
phasis is on foodcrops, rice in tle S, wheat and
millet in the N, as well as livestock especially
pigs. Cotton is grown in the N and tea in the S.

Coal is extensively mined and is the major
source of power. Ctrina has been self-sufficient
in oi] since 1973 and small amounts of natural
gas are produced- Iron ore is the most impor-
tallt mineral deposit and Ctrina is the main
world producer of tungsten ore. Other miner-
als indude antimony, lead. bauxite, and rnan-
ganese. Recent decades have seen largescale
development of modern industries, especialy
textiles, steel, electronics, and chemicals; state
control of the economy has been loosened and
there has been a huge increase in foreigD trade.
China now has the fourth largest economy in
the world" Histor)4 China is one of the world's
oldest civilizations, with a history of organized
society going back over nearly four millenni-
ums. The frrst important recorded dynasty was
the Shang in t}re ralley of the Yellow River
(18th-12th centuries Bc). From the 12tI to the
3rd centuries Bc the *Zhou spread S and E.

Under the *qlrl in the 3rd century Bc, a
unified empire came into being and the first
Great Wall was built. The rule of the *Han dy-
nasty, from the 3rd century Bc to the early 3rd
century AD, saw spectacular ad\ances in tech-
nology and manufacturing but its decline was
followed by centuries of struggle between dif-
ferent parts of the empire. With the *Tang dy-
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nasty (7th-10th centuries) china was once
more reuaited and reached the high point of
its civilization It was followed by t}re Song
(10th-13th centuries), the *Mongol (Bth-14th
centuries), the *Ming (14th-17th centuries),
and the *Qing, which lasted until 1912. From
the 16th century Europeans c:lme to Ctrina md
set up trading posts despite opposition.from
the qing. British efforts to op€n up the coun-
try to free trade led to the Opium War in 1839
and to the opening of treaty ports (and also to
the cession of Hong Kong). Iater other trade
concessions were made to several European
countries: Chinese opposition to these moves
included the Taiping Rebellion (1851-54) and
the antiforeign Boxer Rebellion (1899-19m). In
1911 a revolution under the leadership of Sun
Yat-sen ousted the qing md a republic was set
up. The 1920s saw the rise of the Guomindang
(Nationalist People's Party) under Gen *Chiang

Kai-shek and the foundation of the Ctrinese
Communist Party. In 1926 rclations between
tlem broke down and a struggle began tlat
continued until after World War II. In the
1930s threats from Japm culminated in open
attack and the occupation of parts of the coun-
try, which lasted mtil the end of World War II.
This put a temporary halt to internal strug-
gles, but in 1949 the Guomindang was defeated
by the communists and a People's Republic was
set up by *Mao Tse-tung. Chiang Kaishek re-
treated to Taiwan" where he set up the Repub-
lic of China. During the early years of
communism relations with the Soviet Union
were close but they later deteriorated. In 1966
Mao launched the Cultural Revolution, de
signed to eradicate "revisionism" and to pre
vent t}e rise of a ruling class. Mao died in 1976
and was succeeded by the moderate Hua Guo
Feng (1920- ). Attempts by a'radical'faction
(known as the Gang of Four and including
Mao's widow Jiang Qing) to gain power were
thwarted by the arest of its members. *Deng

Xiao Ping then became the dominant force in
government. His rule was marked by economic
Uberalization but rejection of politiel reform.
In 1984 the government authorized the mas-
sacre of thousands of protesting students in
Tiananmen Square, Beijing. Following Deng's
death in 7997, *liang Zemin emerged as the
country's paramount leader. *Hu 

Jintao suc-
ceeded him as president in 2003. The former
British crown colony of Hong Kong was re
turned to China in 1997, as was the Portuguese
overseas territory of Macao in 1999. Since l97l
China has hed a seat at the UN. Official lan-
guage: Mandarin Chinese. Currencf )'uan of 10
chiao or 10 fen. Area:9597000 sq km l37U44O

sq mi). Population (ZOCZ estl 1 321 &51 888. Capi
tat: Beijing.

china clay A mineral deposit consisting
mainly of kaolin, a hydrous aluminium silicate.
Kaolin is produced by weathering or by hy-
drothermal processes acting on the feldspars
in gruite. It is used for making high-grade ce
ramic products and in many industrial
processes.

Chinchilla A *rodent belonging to the genus
Chinchilla (2 species), widely bred for its valu-
able long soft blue-grey fur. Measuring 30-50
cm long, wild chinchillas are found high in the
Andes, living among rocks and feeding at night
on vegetation. South American captive chin-
chillas are mostly short-taild (C. brevicotdatal
while in North America the long-tailed species

lC. lanigerl is bred. Family: Chinchillidae.

Chinchilla cat A breed of long-haired cat.
Ctrinchillas have a compact body with short
legs and a broad head with a snub nose and
small tufted ears. The white fur is tipp€d with
black on the back, flanks, head, ears, and tail,
giving it a silvery lustre. The eyes are emerald
or blue-green

Chindits The zth Indian Brigade, organized
by Orde *Wingate in 1943 in Burma (now
Myanmar) as a "long-range penetration" in-
fantry divisioL A guerrilla force, the Chindits
were so called after the mythological Burmese
temple guardian, the chiflthe, and because they
operated beyond the River Chindwin. Initially
successful in severing Japanese lines of com-
munication they were later in danger of being
encircled and were forced to return to India in
groups.

Chindwin, River A river in N Myanmar
(Burma), flowing S to join the lrrawaddy River
near Myingyarl Length 1046 km (650 mi).

Chinese a hnguage or group of languages of
the Sino-Tibetan family spoken in E Asia The
many distinct forms or dialects of Chinese,
which include Mandarin, Mirr" Kan, Hakka
Hsiang, Wu, md Cantonese (or Ytieh), are mu-
tually unintelligible. In China there have been
attempts recently to standardize the language,
using Mandarin as a basis. Chinese is a tonal
language, many words, otherwise identical,
having quite distinct meanings according to
intonation. Words are usually monosyllabic
and do not change their form to indicate part
of speectr. The language is written in logo-
graphic characters or symbols of pictorial ori-
gin (see rDEocRApHrc wRrrrNG sysrEMs),
which enables them to be understood by speak-
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ers of any Chilese dialect. There are as many as

40000 of these of which 10000 are in common
use. Literacy requires knowledge of about 2000
of them. For transliteration purposes, Pinyin
(phonetic spelling) has replaced the older
Wade4iles system (and is generally used in this
bok).

Chinese lantem plant A hardy ornamen-
tal,Physalis alkekrngi, also called bladder cheiry
or winter cherry. A native of S and central Eu-
rope, it grows to a height of 20-60 cm. The edi
ble fruit is enclosed in a reddish inflated calyx
resembling a lantern. Family Solanaceoe.

chino:serie D€corative art and architecture
that incorporated Chinese motifs into Euro-
pem futasy designs and was popular in the
late uth and 18th centuries. The fashion was
iropired by importation into Europe of Chi-
nese porcelain, lacquer, etc., in the 17th cen-
tury- Instances of chinoiserie in England
include the *\4rillow pattern, combining Chi-
nese elements into a new design; the interior
of the Brighton Royal Pavilion is an architec-
tulal example.

Chinook A tlorth American Indian people of
the NW Pacific coast of the USA The Chinook
language forms part of a division of the Penut-
ian language family. The Chinmk were salmon
fishers and traders, their location along the
lower Columbia River being ideally suited for
exchanging goods with peoples to the N and S

and in the interior. Chinook Jargon, a combina-
tion of Chinook, Nmtka, and other Indian lan-
guages mixed with English and French words,
became the trading language of the entire W
coast of America-

chipmunk A ground squirrel belonging to
the genus Tomias (18 species), of North America
and Asian forests. Chipmunks are 15-30 cm
long and have a black and white striped back
ard strong feet md claws for digging. They
live in burrows and in the winter, do not hi-
bernate but feed on a store of nuts and dried
fruit carried under ground in their large cheek
pouches.

Chippendale, Tlromas (r18-ze) British
cabinetmaker, famous for his furniture de-
signs, especially his chairs. His illustrated col-
lection of rococo furniture designs was widely
influential in England and America" dthough
his later neoclassical styles are considered the
finest. His son, also ltomas Gtippendale (died
c.1822), continued the business.

Chirac, ,acques (1932- | French states-
man; president (1%-2W7],, prirne minister

17974-76i 1986-88). Having reorganized the
caullists in the late 1970s, he became (1986)

prime minister under *Mitterrand. He was
also mayor of Paris (192-95). As president he
implemented unpopular austerity measures to
prepare France for the introduction (January
1999) of the single Europem currency. In 2002
he won a lmdslide victory in the presidential
elections.

Chiron In Greek legend, a *centaur, son of
Cronos and the sea nymph Philyra. Unlike his
fellow centaurs, he was revered for his wisdom
and knowledge of medicine. After being acci-
dentally womded by Heracles he bequeathed
his immortality to Prometheus and was trans-
formed into the constellation Sagittarius.

chiropractic An alternative medical spe-
cialty based on the assumption that most dis-
eases originate from disorders of the nervous
system, particularly as a result of compression
of the nerve roots as they emerge from the
spine. A chiropractor attempts to relieve symp-
toms by manipulating the spine with his
hands.

Chittagong 22 20N 9148E A city and mairr
port in Bangladesh, on the Indian Ocean The
focal point of road, rail, and air routes, it is the
second most important industrial centre in the
country. Population (1991): 1 599 000.

chivalry The code of conduct of medieval Eu-
ropean knights. The code encompa.ssed the mil-
itary virtues of bravery and loyalty as well as
honour and courtesy. The latter was related to
the ided of *courtly love. The chivalric ideal
enshrined a commitment to uphold Christian
ity and was a mairr factor in the *Crusades.

chive A small hardy perennial plant, Alliurn
schoenoprosum, native to Europe. It has srnall
white bulbs and produces clumps of thin tubu-
lar leaves and spherical heads of bluish flowers.
The onion-flavoured leaves are used for season-
ing foods. Farnily liliaceoe.

chloramph€nicol An *antibiotic usually
reserved for severe bacterial infections- It is
particularly useful in the tratment of ryphoid
fever and some forms of pneumonia and
meningitis.

chlorine (Cl) A greenish poisonous *halogen

gas, discovered in 7774 by Cw.Scheele. It is
found in nature only in compounds, especially
commoD slt (NaCl), sylvite (KCl), and carnallite
(KMgCL.6H,o). Chlorine is liberated by the elec-
trolysis of brine. It irritates the respiratory sys-
tem and wd used as a poisonous gas in World
War l. Chlorine gas is reactive and combines di-
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rectly with most elements. Its oxidizing prop-
erties make it useful for disinfecting water. It
is used in the manufacture of many com-
pounds. At no 17: at wt 35.453: mp -10098"C; bp
-74.6"C

chloroform (or trichloromethane: CHCI,)
A colourless volatile liquid made by reacting
*bleadring powder with acetone, acetaldehyde,
or ethanol. Its main use is now in the manufac-
ture of *fluorocarbons but it is also used as a
solvent and as an anaesthetic.

chlorophyll R green pigment present in or-
ganisms capable of *photosynthesis. Higher
plants possess chlorophylls a and b, located in
*chloroplasts; chlorophyll c is found in some
primitive marine plants, and bacteriochloro-
phyll mors in photosynthetic bacteria The
chlorophylls absorb red and blue light, trap
ping light energy for photosynthesis.

chloroplast A structure within a plant cell
in which the process of *photosynthesis takes
place. It is bounded by a membrane and con-
tains the green pigment *chlorophyll. Chloro-
plasts vary greatly in shape and number
within a cell. The greatest concentration oc-
curs in the palisade mesophyll tissue of the
leaves-the main photosynthesizing region

chloroquine A drug used to prevent and
treat malilia- It acts by preventing the diges-
tion of haemoglobin (the red pigment of blood)
by the malaria parasite. Ctrloroquine is also
used in the treatment of rheumatoid arthritis
and related diseases.

chocolate s€e cocol AND cHocoLATE.

cholera An acute infection of the intestine
caused by the bactedum Vibrio cholerue, which
is transmitted in drinking water contaminated
by faeces of a patient. Epidemics of cholera
occur in regions where sanitation is poor. After
an incubation period of 1-5 days, cholera causes

severe vomiting and diarrhoea, which-un-
treated-leads to dehydration that can be fatal.
Treatment consists of replacement of fluid and
salts by intravenous injections. Vaccinations
against cholera provide only temporary immu-
nity.

cholesterol A compound derived from
steroids and found in many animal tissues.
Cholesterol is manufactured mainly by the
liver and is carried to other tissues in the form
of lowdensity lipoproteins (LDLs); its deriva-
tives form constituents of cell membranes,
bile, blood, and gdlstones. High levels of LDL-
cholesterol in the blood have been associated
with an increased risk of heart disease, as a re-

sult of fatty deposits in the walls of uteries. Se€

also ATHERoscLERosrs.

Chomsky, Noam (192s- ) uS linguist,
under whose influence the airns and metlods
of general linguistic theory and especially of
grammar were radically revised. Sylfacric
Structffes(7gr7lajJd Aswcts of theTheory of Syn-

tax (1965) develop the idea of transfomations
by which a sentence may be generated from an
underlying "deep structure." He is also an out-
spoken critic of US foreign policy.

Chopin, Frdd6ric (Frangois) (1810-,e)
Polish composer and pianist of French descent.
He studied in Warsaw but later settled in Paris,
where he lived with the novelist George *Sand

from 1838 to 7U7. A feryent nationalist, he
wrote mazurkas and polonaises influenced by
Polish folk music. He developed a highly char-
acteristic style of writing for the piano, for
which he composed 2 concertos, 3 sonats, 4
ballads, 4 scherzos, 24 preludes, aad many
waltzes, nocturnes, and studies. He also wrote a
cello sonata, a piano trio, and songs.

chordate ,tny animal disting:uished by a hot-
low dorsal nerve cord: a rodlike *notochord

that forms the basis of the internal skeleton:
and paired gill slits in the w-all of the pharynx
behind the head, although in higher chordates
these are apparent only in early embryonic
stages. Chordates comprise the tunicates,
lancelets, and vertebrates. Some authorities
place these three groups in a single phylm,
Aordata, while others divide them into sepa-

rate phyla Urochordota, Cephaluhordata, aJrrd

Cr af,iota (see v ER'TEBRATA), respectively.

chorea Involuntary jerky movements caused
by disease of the brain. It is a feature of Hunt-
ingtmt disease (or drcrea), a hereditary dis-
ease that is also associated with mental
deterioratiorl Sldenhans clrorea formerly
known as St Vitus's dance, is often associated
with rheumatic fever in children It can be
treated vrith antibiotics.

chorcography The art of composing "bal-
let and other theatrical dances. Choreography
originally referred only to a dance notation,
the lack of which has made precise reconstruc-
tion of many ballets difficult. The most com-
prehensive system for recording dance steps is
that devised by the Hungarian dancer Rudolph
Laban (1879-1958), known as Labanotation (see

BALLET). The modern chormgrapher is usually
a professional dancer, who selects, arra[ges
into sequences, and teaches t}le dancers each
step of the ballet.

C
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Chou En-lai (or Zhou En Lai; 1898-196)Chi-
nese communist statesman; prime minister
11949-761and foreign minister (pa9 58). Chou
studied in Japan, Frmce, and Germmy. He led
workers in the 1927 general strike in Shanghai,
after which he escaped *Guomindmg (Nation-
alist) assassins and fled to Nanchmg, where he
helped to organize an uprising. After the es-

tablishment in.l9l9 of the People's Republic of
China, he gained prominence as a diplomat and
was largely responsible for establishing com-
munist China's bureaucracy.

chough A large black songbird, Pyrrhocorax
pyrhocorax, about 37 cm long, with red legs
and a long red down-curved bill- It occurs in
the Alps, Spain, md a few sea cliffs around
Britain. The yellow-billed Alpine chough (P.

graculusl occurs at high altitudes in Europ€an
mountains. Fmilf Corvidoe (crows).

chow chow A breed of dog originating in
China more than 200 years ago. The chow has a
compact body and a blue-black tongue. The
thick coat forms a mane around the neck and
shoulders. Height:,16-51 cm.

Chr5tien de Troyes (12rh century AD)
French poet, author of the earliest rommces
dealing with the *Arthurian legend. He was a
native of Champagne and a member of the
court of Marie, countess of Champagne, to
whom his romance laflcelot was dedicated. His
rornances include Erec, Aigls,Yrtain, arrd Perce-
rallor Coflte delGro4l), in which the *Holy Grail
appears in a literary work for the first time.

Christchurch 4333s 7?2qE A ciry in New
Zealand, on E South Island. Founded in 1850, it
has a gothic-style cathedral (completed in 1901)

and maay fine parks. Industries are primarily
associated with the rich agriculture of the Can-
terbury Plains; these include meat processing,
taaning, chemimls, and flour milling. Popula-
tion (200s):36770o.

Christian Aad A British organization
founded in 19,[) by the *British Council of
Churches to direct the use of donationi made
to the developing world. lt supports develop-
ment programmes in agriculture, health, and
education and gives relief aid in emergencies.

Christian Democrats Polirical parries hav-
ing programmes based on Christim principles
and generally of a conservative nature.
The German Christlidr-Demokratisctre Uniotr
(Christian Democratic Union;CDU), founded in
1945, held power in alliance with the Christlich-
Soziale Union (Christian Social Uniou CSU),
from 1918 to 1969 under Konrad *Adenauer. It

was the main party in the coalitions led by
Helmut Kohl (1982-98) and Angela Merkel
(2005- ). In Italy the Democrazia Cristiam
(Christian Democratic Party: DC), founded in
1943 as the successor to the Partito Popolare
Italiano (ltalian Popular Party), dominated gov-
ernment from 1915 until 1993. Other Christian
Democratic parties are found in Austria Bel-
gium, France, Norway, and Spain

Christianity rfre religious faith based on the
person and teachings of *Jesus Christ, which
had its origin in *Judaism. Its believers hold
that Jesus is the Messiah prophesied in the Old
Testament. Chiefly through the missionary ac-
tivities of St Paul, Chdstianity spread rapidly
through the Roman Empire, despite persecu-
tions under Nero and later emperors. Christian
belief was at first taught by t}re Apostles by
word of mout-tr; however, the need for a writ-
ten record of Jesus' life and teaching was soon
fulfilled by the *Gospels. The definition of
Christian belief and the authority of bishops
and scriptures was well developed when Con-
stantine became emperor (312). A series of gen-
eral councils, the first held in 325 at *Nicaea,

defined orthodox Christian belief. Constanti-
ne's establishment of his new capital, Constan-
tinople, led to a growing polarization between
the Eastern *Orthodox Ctrurch and the West-
ern "Roman Catholic Churcll Despite the
collapse of the Western Empire, Western
Christianity, under the Bishop of Rome who
claimed authority as St Peter's successor,
spread vigorously. The Orthodox Ctrurdu not
so rigorously centralized, became increasingly
isolated md with the development of doctri-
nal differences the two Churches driftd aparr.
The date of the formal separation is generally
regarded as 1054. By the end of the first millen-
nium the Roman church was rapidly gaining
power, the papacy reaching the zenith of its
influence in the 13th century under Pope Inno-
cent III. In tJre later middle ages the assertion
of power by temporal rulers weakened the
united structure of the papacy md *Holy
Roman Empire.

By the 16th century the Church no longer
had the power to override national interests; in
tNs weakened state it was unable to resist the
inevitable fragmentation caused by the *Re-

formation. Some reformers, such as the follow-
ers of Martin *Luther and the English Church
were comparatively conservative, while the
Calvinists, centred in Geneva, were more radi-
cal. Coinciding vdth the exploration of the
globe, the Rdormation and the Roman
C.atholic response to it, the *Counter-Reforrna-

tion, stimulated the spread of Chdstianity
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throughout the world, giving rise to many dif-
ferent Christian denominations and commu-
nions The total number of Christians has been
estimated at over 1999 million (2000), or ap.
proximately 33% of the world population.

Christian Science A religious movement
founded by Mary Baker *Eddy. Having been
influenced by P.P. Quimby (d1866), a spiritul
leader, she formulated a set of principles of
faith healing based on Christ's healing powers,
which she claimed to have discovered and
which she expounded in kience and Health
(1875). The First Church of Christ, Scientist,
opened in Boston, Massachusetts, in 1879. The
movement spread throughout the world; by
2m0 there were some 350000 adherents and
2000 churches. The movement emphasizes
healing. primarily of sin and secondarily of dis-
ease.

Christie, Dame Agatha (1890-1s76)
British author of detective fiction and play-
wright. She introduced her most famous char-
acter, the Belgian detertive Hercule Poirot, in
The Mysterious AJ Joir at Styles (79201. later nov-
els include The Murder of Roger Ackroyd (L9261

a[d Deoth on the Nile (1937). In all, she wrote
over 50 popular novels, creating other well-
known fictional detectives, including Miss Jane
Marple. Several stories have been filmed ald
her play The Mouserrap has had an unparalleled
long run in London since its opening in 1952.

Christmas The Feast of the Nativiry of
Christ. In the West it has been celebrated on 25
Dec since 336 AD, partly in order to replace the
pagan sun worship on the same date. In the
East, both the Nativity and Epiphany were
originally celebmted on 6 Jan, but by the end
of the 4th century 25 Dec was almost univer-
sally accepted, although the Armenian Church
still celebrates Christmas on 6 Jan.

Christmas lsland 1.An islard in the Indian
Ocearl SW of Jala. lt became a territory of the
Commonwealth of Australia in 1958. The only
comercial activity is phosphate mining. Area:
135 sq km (52 sq mi). Population (1991est): 2000.

2. (o/ Kiritimati) A large coral atoll in the w
central Pacific Ocean, in Kiribati in the Line Is-
lands. British arrd US nuclear tests were held
here between 1957 and 1962. It has coconut
plmtations. Ara: 359 sq km (1j}9 sq mi). Popula-
tion(l ):3225.

Christmas rose A perennial herbaceous
plant, Helleborus niger, about 35 cm tall, native
to central and S Europe and Asia Minor. Grown
.in gardens for its attractive white or pink win-
ter-flou/ering blossoms, it prders rich moist

shady sites. The poisonous rhizomes are irri-
tant to the skin when fresh Dried, they have
been used medicinally. Family Ronunculaceoe.

Christopher, St (3rd century ao) Christian
martyr of Syria. According to legend, he car-
ried a child across a river where he was work-
ing as a ferryman The child grew heavier and
he learned that it was in fact Christ and he was
thus carrying the weight of the world. He is
the patron saint of travellers. Feast day 25 July.

chromium (Cr)Ahard grey transition metal,
discovered in 1798 by Louis Nicolas Vauquelin
(1763-1829). It occurs in nature principally as

chromite (FeCrp.). The metal is extracted by
reducing the oxide (Crpr) with aluminium.
The chief uses of chromium are in eltrtroplat-
ing steel and in making alloys with iron. All
chromium compounds are coloured. At no 24;

at wt 51.996; mp 1863 + 20oC; bp 2472'C.

chromosome One of the threadlike struc-
tures that carry the genetic information (see

crxr) of living orgmisms and are found in the
nuclei of their cells. Chromosomes consist of a
central axis of *DNA with associated *RNA and
proteins. Before cell divisiorL the long fllamen-
tous threads contract and thicken and each
chromosome can be seen as two identical
threads (chmmatids)joined at the centromere.
The chromatids later separate to become the
daughter chromosomes (see MITosIs). Chromo-
some number is characteristic of a species. For
example, a normal human body cell has ,16

chromosomes comprising 22 matched pairs
(called autosomes) and two *sex chromosomes.
A human sperm or egg cell has half this num-
ber of chromosomes (see MEIosrs). Abnormal
numbers or parts of chromosomes often lead
to abnormalities in the individual concerned.

chromosphere The layer of a star's atmos-
phere that lies betwen the *photosphere and
the *corona- lt is very much less dense than the
photosphere. The sun's chromosphere is a few
thouffid kilometres thick; the temperature
increases rapidly from about 4000'C near the
photosphere to about 50O000"C at the base of
the corona- The solar chromosphere cannot b€
seen without special equipment, except at a
total solar *eclipse.

chronic fatigue syndrome A condition
that sometimes follows a serious vira.l disease,
especially glandular fever. Extreme fatigue,
which may be assriated with a sore thrmt,
muscular pain, ald headache. Lasts for many
months. With no cause established, treatment
is confiaed to relieving symptoms and provid-

C
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3
ing psychological support. The condition has

also been called mfalgic encephalopathy (ME).

Chronicles, Books of Two old Testament
books covering the history of Judah from the
Creation to t}Ie end of the Babylonian exile (538

rc). They were probably Mitten in the 4th cen-

tury Bc and originally formed a continuous
history with the books of Ezra and Nehemiah
After opening with genealogies from Adarn"
they describe the reigns of David and Solomon
md the succeeding Kings of Judah Special em-
phasis is given to the building of the Temple at

Jerusalem.

chrysalis The *pupa of most insects of the
order Lepidoptera. See also BUT'TERFLIES AND
MOTHS.

Chrysanthemum A genus of herbaceous
plants and shrubs (about 200 species) native to
Eurasia, Africa and North America. The showy
forms are wide'ly and easily cultivated, having
coiourful single or double long-lasting flower
heads. The different varieties may bloom at
any time from early spring to autumn. Familyr
Compositae. See olso PYRETHRUM.

chub One of several freshwater fish related to
"carp, found in Europe and North America-
The European chub (Leucirus cepholus) has a
plump elongated My, usually 30-40 cm long,
and is dark blue or green above and silvery
below. Certain unrelated freshwater fish of the
genus Leuciehthys (order: Salmoniformesl are
also called chub.

Churchill, Lord Randolph Henry
Spencer (184H5) British Conservative politi
cia[ third son of the 7th Duke of Marlborough
md the father of Sir Winston *Churchill. A
'Tory Democrat', he entered parliament in 1874,

seruing as secretary for India (1885-85), and
chmcellor of the exchequer (1885). He married
(1874) Jeanette Uennie) Jerome (18il-1921), an
American.

Churchill, Sir Winston (Leonard
spencer) (1874-196s) Briti\h statesman and
author. The son of Lord Randolph *Churchill.

he served irr the army and as a war correspon-
dent in the second Boer War before becoming
a Conservative MP in 1900. In 1904 he ]rined the
Liberals and subsequently served as president
of the Bmrd of Trade (1908-10), home secretary
(1910-11), and first lord of the admiralty
(1911-15). In 1915, during World War I, he re-
joined the army and served in France. ln 1917

he became minister of munitions, supporting
the development of the *tank. Churchill lost
his parliamentary seat in 1922 but was re-

elected as a constitutionalist in 1924, becoming
chancellor of the exchequer in Baldwin's gov-
ernment. From 1929 he was out of office until
the outbreak of World War II, when he became
flrst lord of the admiralty and theD, in 19l(),
prime minister of a coalition government.
During World War II, his remarkable oratory
and outstmding qualities as a leader made him
a symbol of British resistance to tyranny. He
was largely responsible for Britain's victorious
alliance with the Soviet Union and the USA
(1941) but came to view Soviet communism as a

future threat. Churchill's coalition govern"
ment was defeated in 1915 but he returned as

Conservative prime minister in 1951" serving
until his resignation in 1955. His writings in-
clude The Second WorldWor (7948-541 and A His-
tory oJ the English-Speaking Peoples (1956-58); he
won the 1953 Nobel Prize for Literature.

Churchill Riyer A river in W Canada flow-
ing from NW Saskatdlewan E and NE through
Manitoba to Hudson Bay. Length: 1610 km (1000

mi).

Church in Wales The Welsh Anglican
Church, which was the Established Church of
Wales from the 15th century until 1920, when
it was disestablished Since then the Church in
Wales has been an autonomous province of the
*Anglican C.ommunion One of its six diocesan
bishops is elected Archbishop of Wales. The
church has 1142 parishes and 700 stipendiary
clergy.

Church of England The Established
Church in England, which embodies Proteshnt
elements but also cLaims continuity with t}le
English Ctrurch as established by St Augustine,
the first Archbishop of Canterbury. Prior to
the mission of Augustine (597I the native
Church was dominated by Celtic missionaries
from Irelmd and Scotland. Conflicts between
the indigenous Celtic Church and Rome were
resolved in favour of Roman usage at the
Synod of "Whitby (6ft), and thereafter the
English Church remained under papal author-
ity until the rRdormation Under *Hmry VIII,
papal supremacy was rejected and the king
was acknowledged Supreme Head of the
ChurclL but there were no doctriral changes.
The two bases of Anglical doctrine and wor-
ship were formulated in the succeeding reigns:
the Book of *Common Prayer, introduced in
the reign of *Edward Vl, and the *Thirty-Nine

Articles, published under Eliabeth I, whose ex-
communication (1570) by the pope completed
the break with Rome. By t}le 19th century
three parties had developed within the Church
and these continue to the present the Low
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Church or Evangelical group, which empha-
sizes the Protestant tradition; the High Ctrurch
group (see excto-cATHoLrcIsM);md a Liberal
group stressing adaptation to modern ideas.
The two provinces of the Church are the arch-
bishoprics of Canterbury and York, each of
which is further divided into bishoprics. Eccle-
siastical affairs are supervised by the General
Syrod (established 1970 to replace the Church
Assembly), composed of bishops, clergy, and
laity. In 1992 the Synod voted to admit women
to the priesthood. Church property and endow-
ments are administered by the Church Com-
missioners for England (established 1918). See

olso ANGLICAN coMMUNIoN; cHARISMATIc
MOVEMENT; HOLY ORDERS; TAMBETH CON-
IERENCES: I,ATITUDINARIANISM.

Church of Scotland The Established
Church in Scotland. The Scottish Ctrurch's se-

cession from Rome was effected in 1560,

largely under the influence of John 
*Knox. The

argument over Church government between
Episcopalians and Presbyterians continued
until the reign of William of Orange, who es-

tablished the Presbyterian Church in 1690. Dur-
ing the 18th century, disputes arose between
traditional Evangelicals and Moderates; this,
together with the question of patronage, led to
secessions. During the 19th and 20th centuries
many of these divisions were healed.

CIA See cgrvrnal TNTELLTcENcE AGENcy.

cicada An insect belonging to the rnainly
tropical family Cicadidae (otter 20C0 species). Ci
cadas are 20-50 mm long and have large mem-
branous wings. Males produce loud noises by
vibrating two membranes at the base of the
aMomen (stridulation). Cicadas usually inhabit
trees md the females lay eggs in the wood. The
*nymphs drop to the ground and burrow to
feed on plant juices from rmts. After 1-17
years they emerge as adults. Order: Hefliptera.

Cicero, Marcus fullius (106-43 Bc)RolrH
orator and statesman. Elected consul in 63 Bc,
his exffution of the Catiline conspirators with-
out trial lost him support and he was exiled in
58 BC for 18 months. During the civil war he
supported Pompey against Caesar. After the as-

sassination of Caesar in 44 Bc he made a series
of attacks on Antony, r\e Phitippics, for which
he was later arrested and killed He also wrote
treatises on rhetoric and philosophical works
influenced by Greek political theory.

cichlid A freshwater fish of the family Cichli
dae (ovt 6000 species), found in tropical re-
gions, especiallyAfrica. Cichlids have a brightly
coloured body, up to 30 cm long, and a single

long dorsal fin: they feed on plants or animals.
Many are popular aquarium fish. Order: Perci

fmmes.

Cider An alcoholic drink made from fer-
mented apple juice. In England cider is made
predominantly in the West Country from ap-
ples grown speciflcally for cider making. Sweet
cider has a large amount of unfermented
sugar, dry cider little sugar, and rough cider is

dry cider with some acetic acid.

Ciliophora a phylum of .microscopic single-
celled organisms (see pRorozoA), the ciliates,
having two nuclei and tracts of hairlike cilia
over the cell surface, used for feeding and
swimming. Most are free-swimming le.g. Para-
,necium) but some are attached to the substrate
by a stalk (see srrNToR; VoRTICELLA). Most cil-
iates feed on orgmic detritus, etc., but some
are paruitic, eslrecially on flsh

Camon (died c..150 Bc) Athenian general and
politician He opposed Themistocles'poliry of
enmity towards the Spartans, believing Persia
was the common Greek enemy, and in about
466 he scored a great victory against the Per-
sians. His opponents, including 'Pericles,
caused him to be ostracized (461) but after his
return to Athens, Cimon negotiated a truce
with Sparta (c. 450) and died fighting the Per-
sims in Qprus.
Cinchona A genus of trees (,10 sp(ies) of the
South American Andes, now cultivated else-
where in the tropics, especially India- One of
the most important species is calisaya (C. cal-
isayo). The bark yields powerful medicinal
drugs, including *quinine and quinidine. Culti-
vation is now less important, owing to the
development of synthetic drugs lacking side-
eff ects. Famil)4 Rubiaceoe.

cincinnati 3910N 8430\ r' A city in the USA"

in SW Ohio on the Ohio River. Founded in 1788,

it developed as a meat-packing centre in the
19th century. Today it is an important inland
port md mjor mmufacturing centre. Popula-
tion (2000): 331 285.

canema The first motion picture exhibited to
a public audience was made in 1895 by the
French brothers Louis and Auguste Lumidre
and the first commercial success was the
Americn film The Great Train Robbery (7903\.

Influential pioneers of the silent cinema in the
USA were D.W.*Griffith, Mack Sennett, and
Charlie "Chaplin In Europe, ttrhnological de-
velopments were creatively exploited by such
directors as F.W.Murnau (1889_1931) in Ger-
many and *Eisenstein in Russia. The end of t}te

ffi
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re
era of silent films was signa.lled by the success

of Al Jolson's The Jozz Singer 11927),whichhad a
synchronized musical score; colour fllrn, intrG
duced in the 1930s, added further popular ap-
peal. Between 1930 and 1915 the cinema
industry in the USA became essentially an en-
tertainment factory, controlled by the gimt
Hollywood studios such as MGM and Para-
mount. The decline in cinema audiences from
the early 1950s because of the rival attraction
of television caused the break-up of the Holly-
wood system: subsequently many of the most
significant developments in the cinema have
been achieved by directors elsewhere. Promi-
nent British directors included Carol Reed,

David Lean, and Alfred Hitchcock; directors
elsewhere included *Fe1lini, *Antonioni, * Berg-
man, *Buiuel, and Godard in Europe, Kuro-
sawa in Japan, and Satyajit Ray in lndia. By the
late 1970s cinema had become a truly global
medium. Since the 1980s Hollywmd has re-
gained some of its dominance with big-budget
action spectaculars featuring the latest special
effects, as in the work of *Spielberg. Recently,
this trend has b€en boosted by the increasingly
sophisticated techniques now available for the
computer malipulation of images.

cineraria A herbaceous perennial pot plant
developed from Senecio cruentus of the Canary
Islands. There are numerous horticultural vari-
eties, noted for their hmdsome daisy-Iike flow-
ers. Family: Compositae.

Cinna, Lucius Cornelius (d.84 Bc) Roman
politicim. Expelled from Rome by his oppo-
nent Sulla (87), Cinna returned with Marius md
captured Rome. He tried to restrain Marius'
brutal revenge on their opponents and as con-
sul (86-84) restored order. He was killed in a
mutiny shortly before Sulla's return to ltaly.

cinnabar (moth) A moth, Callilnorpha jaco-
baeae, of Europe md Asia. Both the adults-
scarlet and black-and the caterpillars-striped
black and yellow-have warning coloration to
discourage predators. Superfamily Caradri
noidea (nmtuids, tiger moths, etc.).

Cinnabar (ore) A mineral consisting of mer-
cury sulphide, the chief ore of mercury. It is
bright red and occurs in veins and impregna-
tions associated with volcanic rocks.

cinnamon An evergreen ttee, Cinnofiomilm
zeylanicum, T-10 m high native to Sri lanka
and cultivated widely in the tropics. It is cop-
piced, the bark of the twigs being peeled off
and rolled up to form the spice. Family: lau-
faceae.

Cinque Ports An association of five English
ports (Sandwich, Dover, Hythe, Nelv Romney,
Hastings) in Kent and Sussex formed during
the 11th century to defend the Channel coast.
After the Norman conquest they were grmted
considerable privileges in retum for providing
the nucleus of the navy. Winchelsea and Rye
were later added to their number. The Lord
Warden of the Cinque Ports suwives as an hon-
orary office.

Circe Legendary Greek sorceress, who had the
power to transform men into beasts. Odysseus,
who visited her island of Aeaea on his voyage
from Troy, was protected by the herb moly,
and forced her to restore his men to human
form.

circulation of the blood The passage of
blood through the heart md the network of ar-
teries and veins associated with it. By supply-
ing the tissues with blood, the circulatory
system effects the transport of oxygen, nutri-
ents, etc., md the removal of waste products.
Orygen-rich blood is pumped out of the *heart

into the aorta and then, via the arteries, to al]
the tissues of the body. Here orygen is re-
moved, and deoxygenated blood returns,
through the veins, to the heart. Ttris blood is
then pumped to the lungs, where it is reoxy-
genated, and returned to the heart to repeat
the circuit. The circulation of the blood was
flrst discovered by William * Haruey in 1628.

circumcision The remowl of all or part of
the foreskin of the penis. In maDy traditional
smieties circumcision forms IErt of a rite of
passage. Among some Islamic peoples it is per-
formed just before marriage; Jewish babies are
circumcised when they are eight days old. lts
origin is unknown but it has hygienic advan-
tages, especially in hot climates, md acer of
the penis very rarely occurs among circum-
cised men. The incidence of AIDS in African
trib€s that practise male circumcision is much
lower than in tribes that do not. R(ent re-
search has shovn that the outermost keratin
layer of skin cannot be penetrated by HIV but
because the inner side of the foreskin (like the
mucosa lining the vagina and the anus)has no
keratin layer it enables HIv to enter the body.
Circumcision is also carried out if the opening
of the foreskin is too narrow (phimosi$. So-

called feoale cirorDcision ranges from re
moval of the skin around the clitoris to
infibulatiorL in which all the external genitalia
are removed. These mutilations, illegal in the
UK since 1985, are still common in Africa and
the Middle East.
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Cirencester sr,HN 159W A market town in
SW England, in.Gloucestershire. In Roman
times it was the second hrgest town in Britain
(Corinim) and it was an important wool cen-
tre in the middle ages. The Royal Agricultural
C-ollege is situated in Cirencester. Population

11997],i7s227.

cirrhosis Destruction of the cells of the liver
followed by their replacement with fibrous tis-
sue, which eventually produces symptoms of
liver failure (e.g. jaundice, swelling of the legs
and abdomen, and vomiting of blood). Cirrhosis
may be caused by *alcoholism, *hepatitis, ob-
struction of the bile duct, and heart failure,
but often the cause is not know[ Treatment is
determined by the underlying condition

ciirocumulus cloud (Cc) A high *cloud

with a mottled appearance composed of ice
crystals; it is sometimes known as "mackerel
sky."

carrostratus cloud (G) A high thin veil of
*cloud composed of ice crystals, visible as a
halo around the sun or moorr.

cirrus cloud (ci) A high detached *cloud

occurring in the troposphere above 60@ m
(20000 ft), composed of ice crystals and appear-
ing wispy and fibrous. It is usually associated
with fair weather.

Cistercians An order of Roman Cetholic
monks founded by St Robert of Molesme
(c. 1027-11il) as a stricter offshoot of the *Bene-

dictine order. The mother house at Gteaux.
France, was founded in 1098. See also TRAP-

PISTS.

citric acad An organic compound that occurs
in plant and animal tissues and is involved in
the series of metabolic reactions called the
*Krebs cycle. A commercial preparation of cit-
ric acid is used as a flavouring agent in foods.

catron A citrus t ree,Citrus medica,2-3 m high-
Originally from the Far East, it was introduced
into the Mediterranean region in about 300 Bc;
this remains the main centre of commercial
cultivation. The rough yellowish sour fruits
are used to make candied peel, produced by
soaking in brine and preserving in sugar.

citronella A *grass,Cymbopogon nardus, cul-
tivated in tropical regions of Africa and Asia
and introduced into tropical America. It forms
dense tufts and contains geraniol or citronella
oil" used in cosmetics and insect repellents.

Citnrs the largest and most imporulnt genus
of tropicl md subtropical fruits (10 species),

originating in SE fuia. All the species are small

evergreen trees or shrubs with simple glossy
leaves and five-petalled, usually wNte, flowers.
The juiry fruits are rich in vitamin C, citric
aci4 and pectin (used in jm making). The most
important are the rorange, *lemorL *lime,
*grapefruit, *citron, bergamot, and *tmger-
ine. Family: Rutoceoe.

City Hall The headquarters of the mayor of
London An asymmetrical egg-shaped building
designed by Norman *Foster, it opened in 2002
and stands opposite the Tower of London on
the River Thames. It contains a circular debat-
ing chamber for the Greater London Assembly.

City states Independent municipalities, each
comprising a town and its surrounding coun-
tryside, characteristic of ancient Greece. There
were several hundreds of city states, of which
Athens was the largest.

Ciudad Juarez 3142N 10629w A city in N
Mexico. on the Rio Grande. Its importance is
due to its location on the US border and as a
marketing centre for cottoL Population (2000
est, urban area): 1 190 000.

civet A solitary nocturnal mammal belonging
to the family Vivenidae. The African civet
Viyerra civettal is cat-like, about 1.2 m long
with cmse greyish spotted fur. Mainly carniv-
orous, civets also eat fruit and roots. The secre-
tion of their anal glands is used in perfumes as
a nxative, making other rcents lst longer. See

4lso PALM cIVET.

cavil engineering The branch of "engi-
nering that deals with the desigr and con-
struction of buildings and public structures,
such as roads. railways, dams, canals, etc. The
term was first used in 1750 by John Smeaton
l17U-92\ to distinguish his work from that of
military engineers.

civil law The body of law governing the
rights of private individuals and their relation-
ships with eadl other rather than with the
state. It is also called pri\rate law as distin-
guished from public law and *crimirnl law.
The term is also used of the European legal sys-

tems derived from *Romm law, which are
different from *common law systerns in im-
portant respects. For example, in civil law
court decisions have no legal force in the deci-
sion of similar cases. English-speaking coun-
tries generally use co[rmon law although the
Iaw of Scotland is more closely related to civil
Iaw.

civi! list In the UK, ttre sum given annually
from the Consolidated Fund to the monarch
and her consort to meet their expenses. Until
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1993 the queen's children (except the Prince of
Wales, who rceives the revenues of the thchy
of Cornmll) were also on the list. The list was
introduced in 1689, became law in 169, and in
1830 all government expenses were removed
from it. Originally parliament voted at the
monarch's accession the sum to be paid mu-
ally but it is now' because of inflation, re
viewed every ten years. Civil list lmsions,
charged to the Consolidated Fud but not
forming part of the civil list, are awarded by
the monarch on the advice of the prime minis-
ter to distinguished persons.

civil rights rhe individual's rights to liberty,
equality of treatment, education, etc., under
the law and safeguarded by the state. In coun-
tries with a written constitution, such as the
USA they form part of the constitution. ln
England there have been a number of unsuc-
cessful attempts to codify these rights, which
are still only protected by the general law. fte
4lso BILL oF RIGHTS.

Civil War, English lrr.z-s7\ The war be-
tween Charles I and parliament, which led to
the execution of the king (1549) and the estab-
lishment of Oliver Cromwell's *Protectorate

(1653). The Gvil War was the outcome of a
struggle for power between king md parlia-
ment, fllmimting in the events of the *Long

Parliament. War was precipitated by Charles'
rejection of parliament's Nineteen Proposi-
tions in June 1642, and on 22 Aug he raised his
standard at Nottingharn. The first battle, at
Edgehill, ended indecisively but during 1643
the royalists (or *Cavaliers) gained ground in
the N and W. The parliamentarian (see RoUND-
HEADS) negotiation of the Solemn League md
Covenmt with the Scots led to their victory at
*Marston Moor (1644): the formation of the
*New Model Army brought about the decisive
defeat of Charles at *Naseby (1645). In 1ff6
Charles surrendered to the Scots at Newark
and the first Civil War was brought to an end.
He was handed over to parliament in January
1il7, but was seized by the army in June. He es-
caped to the Isle of Wight and in December re-
opened negotiations with the Scots. The second
Civil War ensued (1648), with royalist uprisings
in Wales and Kent, ending with Cromwell's de-
feat of the Scots at Preston in August. In the
following year, Charles was tried and executed
and the *Commonwealth was established by
the Rump Parliament. The Civil War was con-
cluded by Cromwell's subjection of Ireland
(1649_501, his defeat of Charles' heir (later
Charles II) at Dunbar (1650), and his victory
agatlst the Scots at Worcester in 1651

Civil War, US (1861-65)The conflict betwe€n
the Federal government of the USA and the 11
*Confederate States in the Soutlr, arising from
the conflict of interest between the agricul-
tural slaveoming South arrd the industrial-
ized Norttl The election of a president,
Abraham Lincol4 opposed to slavery precipi-
tated the secession of the southern states
under Jefferson Davis, and war broke out
when the Confederates opened fire on Fort
Sumter, South Carolina- The opening cam-
paigns in Virginia culminated in the Confeder-
ate victory at the first battle of "Bull Run

Uuly). Early in 1862 the Confederate Stonewall

Jackson conducted a brilliant campaign in the
Shenandoah Valley but on 4 May the Federal
Army captured Yorktown and defeated Robert
E.Lee's force in the S€ven Days' battles (25

June-1 July). The Confederates won a victory at
the second battle of Bull Run in August and Lee
pushed N into Maryland. Defeated at *Antie
tam (Sept), the Confederates were then victo
rious at Fredericksburg (Dec). In Tennessee,
meanwhile, the Confederate success at Shiloh
(5-7 April) was followed by a reverse at Stones
River (31 Dec-2 Jan). In 1853, following his vic-
tory at Chancellorwille, Virginia (1{ May), Lee
began his scond invasion of the N, only to be
defeated at *Gettysburg (July). In the W Fed-
eral troops under fllysses S.Grmt. besieged
Vicksburg, Mississippi, which fell on 4 July,
and, after defeat at Ctrickamauga (19-20 Sept),
won the victory of Chatanooga (23-25 Nov). In
1864 Grant, now the Federal general in chief,
advanced against Lee, whom he encountered
inconclusively at *Cold Harbor (June). Sher-
marl who held the Federal command in the W
took Atlanta (Sept) b€fore making his historic
March to the Sea- After capturing Savannah in
September, Sherman moved N through the
Carolinas and on 9 April 1865, Lee surrendered
at Appomatox Court House. By 2 June the Fed-
eral victory was complete.

Clackmannanshat? A council area of cen-
tral Srotland lying N of the Firth of Fortll In
1975 the small county of Clackmanrnnshire
was absorbed into C.entral Region: it became an
independent unitary authority in 11D6. It is
chiefly agricultural, with distilling and some
Iight industry. Area: 157 sq km (60 iq mi). Popu-
lation (2001): ,EOZ. Administrative centre:
Alloa-

clairvoyance See ExrRAsENsoRy pERcEF
TION.

clam A *bivalve mollusc with two equal shells
and a muscular burrowing fmt. Burrowing
clams live buried in sand and mud, mainly in
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shallow coastal waters; they feed by taking in
water through a tube (siphon) extended into
the water. The largest burrowing clam is the
geoduck (Panopea generosol, weighing up to 5
kg, while the giant clam (Iridacna gigas) can ex-
ceed 250 kg.

Clan A group tracing descent from a cornmon
ancestor. Clans are frequently important divi-
sions in traditional smieties, as in the pre-18th-
century Scottish Highlands. The Scottish clms,
until their suppression following the *Jacobite

rebel.lions of u15 and f45, controlled distinc-
tive territories and were frequently rivals. The
members of a clan wore characteristic clothing
(see HTGHLAND DREss) and often bore the
name of its founder preceded by Mac (son of).

Clare (Irish name: Chliir) A county in the W
Republic of Ireland, in Munster situated be-
tween Galway Bay and the Shannon estuary. It
consists of a low-lying central plain rising E to
mountains and W to the limestone area of the
Burrerl Agriculture is the chief occupatiorl
Area:3188 sq km (1231 sq mi). Population (2002):

94 000. County town: Ennis.

Clare, John (u93-18ff)British poet, the self-
educated son of a farm labourer in Northamp-
tonshire. His first book, Poems Desffiptite of
Rural Lif e and kentry (1820), brought him fame
and patronage in London. Subsequent volumes,
including The Shephrd\ Calendar 178271, were
less successful, and he lived in great poverty. In
1837 he became insane and in 1841 was confined
to a lunatic asylum in Northampton, where he
wrote some of his best poems.

Clarendon, Edward Hyde, lst Earl of
11ffi-74\ English statesman and historian. He
seryed as the king's chancellor of the exche-
quer during the English Civil war and went
into exile in 1ft6, settling eventually with the
future Charles II in France. At t}Ie Restoration
(1660)he became Lord Chmcellor. His daughter
Anne married the future James Il. Criticized
for the sale of Dunkirk to Frmce (1662) and for
his handling of the second Dutch war
(75@471, he fell from power and went again
into exile, where he completed his monumen-
tal History of the Rebellion and Civilwsrs in Eng-
land (17o2-M\.

Clare of Assisi, St (7794-72s31 Italian nun,
founder of the "Poor Cliles." Influenced by the
teaching of St *Francis of Assisi, she gave up all
her possessions and followed hirn St Francis es-

tablished a community of women with Clare as

abbess in 1215. She was cmonized in 1255. Be-

cause of an incident in which she saw mass cel-

ebrated at a distance, she was proclaimed patron
saint of television in 1958. Feast day:12 Aug.

clarinet A woodwind instrument with a sin-
gle reed.md a cylindrical bore. lt is a transpoe
ing imtrument existing in severa.l sizes and
generally has a fundamental of A or B flat; it
has a range of three and a half octaves. The
clarinet did not become a regular member of
the orchestra until the late 18th century. The
bass clarinet is pitched m octave lower thm
the B flat clarinet.

Clarlc Helen (Elizabeth) (1es0- ) New
Zealand stateswoman: prime minister (1999- ).

She was elected to parliament in 1981 and be-
came leader of the Iabour party in 1993. Her
government was re€lected in 2002 and 2005.

Clarke, Kenneth Harry (194c- ) British
Conservative politician: chancellor of the ex-
chequer (1993-97). His previous posts included
home secretary (1992-93).

classicism The aesthetic qualities embodied
in the visual arts and literature of ancient
Greece md Rome that served as ideals for later
Eurolrean artistic movements. qualties associ-
ated with the concept include harmony and
balance of form, clarity of expressiorl and
emotional restraint. The Italian Renaissance of
the 15th and 16th centuries was the first at-
tempt to revive these qualities in the arts. Its
acNevements in art and architecture inspired
artists throughout Europe during the next
two centuries. In literature, Renaissance inter-
pretations of Aristotle's Poetics influenced
writers all over Europe in the 17th and 18th
centuries. In the later 18th century there was a
reaction against neoclassicist doctrines.

Claude Lorraine (Claude Crll6e: 150o-82)
French landscape painter, born in Lorraine. His
paintings of the Roman countryside include
biblical or clmsiol figures md his sescapes are
remarkable for their sunlight.

Claudius ! (10 Bc-54 AD) Roman emperor
(41-54), who owed his accession to the chaos
that followed the murder of his nephew Em-
peror *Caligula. His rule wx efficient: he ex-
tended the Empire, taking part in the innsion
of Britain (43), but his susceptibility to the
influence of his third wife Valeria Messalina
alienated the Senate. Agrippina the Younger,
his niece md fourth wife, was suspected of his
murder. Taught by Livy, Claudius also wrote
histories.

Clausewits, Karl von (178G-1831) Prussian
general and military theorist. In 1812 Clause-
witz negotiated the Treaty of Tauroggen,
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3
which set in motion the joint Prussian, Russian,
and British war effort against Napolmn. Of his
many military works the posthumously pub-
lished Vom Kriege is the most famous.

Clausius, Rudolf Julius Emanuel
(1822-88) German physicist, who in 185y1 for-
mulated the concept of *entropy and used it in
a statement of the second law of thermody-
namics. He also contributed to the develop
ment of the *kinetic theory of gases and
suggested that electrolysis involved the disso
ciation of molecules into drarged particles.

claustrophobia See pHosre.

clavichord A keyboard instrument, popular
from the 15tI to the 18tI centuries. Its delicate
tone is produced by small brass plates fixed to
the end of each key, which strike the strings. It
is strung lengthways and has a range of about
four mtaves.

clavicle The collar bone. There are two clavi-
cles, each running from the upper end of the
breastbone to form a joint with the shoulder
blade. They brace the shoulders and help to
support the arms.

cleavago The repeated division of a fertil.
ized egg cell (zygote) to produce a ball of cells
that forms the blastula. In holoblastic cleavage,
which occurs in egg cells with little yolk, the
entire cell divides. Meroblastic cleavage occurs
in yolky egg cells, such as those of birds, when
only the yolk-free region divides.

Cleese, ,ohn (1939- ) British comic actor
and writer, best known for his TV series Moflty
4,tho1,'s Flying Circus (1969_74) and Fawlty Totrt-
ers (1974,1978). Films include A Fish Called
Wanda(798E1.

clef (French: key) The symbol placed at the be-
ginning of a musical stave to indicate the pitch
of the notes. The treble clef, a decorative G, in-
dicates that the second Iine up of the stave is
the G above middle C; the bass clef, m archaic
F, indicates that the fourth line up is the F
below middle C. The C clef caa be set on any of
the lines of the stave to establish it as rniddle C:
the alto clef (used for viola music) has t}re C on
the middle line; the tenor clef (used for cello
music) has the C on the fourth line up.

cleft palate An abnormality caused by fail-
ure of the left and right halves of the palate to
fuse during embryonic development. It leaves
the msal and oral cavities in continuity and it
may be asmiated with a harelip. the cleft can
be repaired surgically at 16 to 18 months of age.

Clematis A genus of herbaceous or woody

plants (about 250 species), mainly climbing
perennials, widely distributed in temperate re-
gions. There are many horticultural varieties,
with purple, pink, or white flowers. Family Ra-

nunculaceoe.

Clemenceau, G€orges (1841-1929) French
statesma$ prime minister (19()6-09, 7gL7-2O1. A
member of the chamber of deputies from 1876

to 1893, he subsequently devoted much of his
energy to i)urndisn During ttre prew'ar years
he urged military preparation against C,er-

many and then attacked the World War I gov-
ernment for defeatism. As prime minister for
the second time, he led France to victory.

Cleopatra Vll (59.30 Bc) Que€n of Egypt
(51-48, 47-30), the mistress of Julius Caesar and
then of Mark Antony. Cleopatra was coruler
with her brother Ptolemy XIII (51-.1{t), who
ousted her in,18. Restored by Caesar, she ac-

companied him to Rome and gave birth to (al-

legedly) his son C-aesarion. After Caesar's
murder, Cleopatra returned to Egypt and in 41

she met Antony. In 37 he abandoned his wife
Octavia and lived with Cleopatra. who bore
him tlree sons. Antonys brother-in-law Octa-
vian defeated Antony and Cleopatra at *Ac-

tium in 31 and in 30 they both committed
suicide.

Cleopatra's Needles A pair of ancient
Egyptian obelisks caroed in the reign of Thut-
mose III (c.1475 Bc) at Heliopolis. They were
moved by *Augustus Caesar to Alexandria
in 12 Bc. They were moved again in 187&
one being set up on the Victoria Embank-
ment, London, the other in Central Park, New
York.

Cleveland 4130N 8141wAcity in the USA in
Ohio on Lake Erie. It is a major Great Lakes port
and the largest city in ohio. One of tlre coun-
tq/s leading iron and steel centres, its other in-
dustries include oil refning, fmd processing
and the manufacture of motor vehicles. Popu-
Iation (2000):478403.

Cleveland, Stephen Grovcr 0&37-1908)
US statesman: Democratic president (1885-89,
1893-97). In his first term as president he tried
to stamp out graft and excessive tariff protec-
tion. His second term was troubled by a fnan-
cial crisis aad labour strife.

Cleveland Bay A bre€d of horse developed
in the Cleveland region of N Yorkshire Eng-
land and always reddish brown (bay) with
black mang, tail, 416 legs. Formerly a pack and
coach horse, Clevelands are now used mainly
for crossing with Thoroughbreds to produce
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showjumpers. Heighr: 157-1.68 m (15y2-t6v2
hands).

click beetle A long narrow flat beetle, also
called skipjack beetle, belonging to a large and
worldwide family (Elatridae; 8000 species). If
uptumd it rights itself by springing into the
air with a clicking sound. The larvae, known as

wireworms, are serious pests of root crops.

Clinton, Bill (william Jefferson c; 1916- )

- US statesma$ Democratic president (1993-
2001). His first term saw Us-brokered peace
deals in Bosnia-Hercegovina and the Middle
East and an economic boom- He was re-elected
in 1995. In 1998 he confessed to a sexual affair
with a White House trainee, despite his previ-
ous denial on oattl The House of Representa.
tives voted for his impeachment for perjury
and obstruction of justice but he was found
not guilty (1999) by the Senate. His wife, HiIIary
Rodham Clinton (1947- ), was elected to the
Senate in zfi)O.

clipper ship A fast sailing vesel developed
in the 19th century for international com-
merce, so called because it clipped the time re-
quired for a given passage.

Clive, Robert Baron Clive of Plassey
(1725-741 British soldier and colonial adminis-
trator, who established British supremacy in
India. He joined the East India C-ompany in 1743
and made his name by capturing Arcot (1751).

In 17yl he recaptured Calcutta from the Nawab
of Bengal whom he then defeated at Plassey.

This assured the East India Company control of
Bengal, of which Clive was virtual ruler until
1760, when he returned to England- He was ap
pointed governor and commander in chief of
Bengal (U64-67). He was subsequently named
in an inquiry into the East India Company's af-
fairs, was vindicated (1z3), but committed sui-
cide shortly af terwards.

cloaca The posterior chamber of the body in
all vertebrate animals except the placental
mammals, into which the digestive, urinary,
md genital tracts open. Faeces, urine, and eggs
or sperm are discharged through its vent.

clock A device for measuring the passage of
time. Clockwork has two essential components:
an energy store (a raised weight or a coiled
spring) and an escapement that regulates the
release of energy from the store. The earliest
recorded escapement wm in a giant Ctrinese as-

tronomical cltrk (c.1090 AD). Early European
cltrks (called turet clmks from their usual po-
sition in church towers) were crude ironwork
with verge escapements, driven by falling

weights and recording time by striking on the
hour. The l4th{entury Italim fmily of Dondi
introduced dials and the innovation of main-
springs about 1500 enabled portable clocks (see

also wercx) to be made. Refinements in the
17th century were the anchor escapement
(16n)and the use of pendulums (see HUycENs,
CHRISTIAAN). An important advmce in the
18th century was the development of an accu-
rate marine chronometer, used by navigators
to determine positior Scientiflc advances in
the Z0th century have led to the developmenr
of clocks regulated by the natural vibrations of
atoms (s€e AToMIc clocK).

clone A population of organisms produced
from a single parent cell by asexual division-
for example by vegetative reproduction in

C
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YH/
clone. The stages involved in producing the first clone of
a higher animal.
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plants or parthenogenesis in animals. The in-
dividuals of a clone are genetiGlly identical.
The first successful doning of a higher animal
took place in Scotland in 1995, when the nu-
cleus of a body cell taken from an adult sheep
was fused with an egg cell that had had its
own nucleus removed and was stimulated
to divide by an electric shock. The resulting
embryo was inserted into the womb of a sur-
rogate sheep, leading to the birth of a lamb ge
netically identical to the first sheep. In the U(
all experiments on human embryos are subject
to strict controls by the Human Fertilization
and Embryology Authority. In 1998 the Au-
thority ruled that researclr into cloned human
tissue for surgical transplant could proceed
but that reproductive human cloning could
not.

clothes molth A small *tineid moth whose
larvae feed on clothes, carpets, blankets, etc.
There are a number of species of widespread
distribution. Adults generally have a wingspan
of 72-2-5 mm and are pale grey-brown in col-
our. Pesticides, dry cleaning, and man-made
fibres have reduced their damaging effects.

cloud A mass of minute water droplets or ice
crystals, or a combination of both produced by
the condmsation of water vapour in the at-
mosphere. When conditions are favourable the
droplets grow and precipitation may occur.
Various cLassifications of clouds exist but the
one most extensively used by meteorologists is
based on cloud appearance and height and
comprises ten principal forms. The high
clouds, normally above 5000 m (16000 ft) are
cirrus (G), cirrostratus (G), and cirrocumulus
(Cc). The medium douds at 2m0-5000 m
(6500-15 000 ft) comprise altocumulus (Ac) and
altostratus (As). Below this level the low clouds
are stratus (St), stratocumulus (Sc), and *nim-
bostratus (Ns). Some clouds grow vertically and
cannot be classified solely by height; these are
chiefly cumulus (Cu) and cumulonimbus.

cloud chamber A device, invented by C. T. R
*Wilson, used for studing the properties of
ionizing particles. It contains a chamber con-
taining a vapour that can be made supersatu-
rated. When an ionizing particle passes

through the chamber drops of liquid condense
along its trail, thus making the tmil visible.

clov€ An evergreen Indonesian fiee, Eugef,io
caryophyllata, grwing to a height of 12 m. The
dried flower buds are used as spice. The whole
tree is aromatic, clove oil being distilled from
the buds, stalks, and leaves for use in medicine
and as artificial vanilla. Family: Myrtaceae.

cloyer An annual or perennial plant of t}le
genus Trifolium (about 290 speciesl which also
includes the trefoils. Clovers, which occur
mainly in N temperate regions, have leaves di-
vided into tlree leaflets and dense heads of
flowers. They are valuable as fodder plants a[d
for their nitrogen-fixing ability. Famil],: Legu-

frinosae,

Clubmoss A perennial mosslike plant, also

called ground pine, belonging to a genus (Ly-

copodium; about 2m species) of flowerless vas-

cular plants, found mainly in tropical and
subtropical forests and mountainous regions.
It has a creeping stem with wiry branches,
densely covered with green, yellowis[ or grey-
ish needle-like leaves. The spore capsules occur
at the base of special leaves (sporophylls),
whidr are often arranged in conelike clusters
(strobili). Order: Lycolndiales phylum: IycG
phyta.

CIuny 46 25N 4 398 A rown in E France, in the
Saone€t-Loire department. Its famous Bene-
dictine abbey (founded 910 AD) became the cen-
tre of the Cluniac order, a reformed
Benedictine order that was widely influential
in Europe (c.950-c.1130). Population (latest est):
4724.

cluster of galaries A group of *galaxies

that are physically associated by mutual gravi-
tational effects. Most galaxies are members of
a cluster: our own Galaxy belongs to the Local
Group. The densest clusters contain a thousand
or more galaxies. Adjacent clusters are loosely
grouped into superclusters.

Clutch A device enabling t$,o rotating shafts
to be coupled and uncoupled Positive clutches
have square or spiral jaws allowing no slipping
and normally both shafts have to be at rest for
engag€ment. Friction clutches provide for slip
ping while the shafts are being engaged. but do
not have to be stopped for engagement. In a
plate.clutch flat diss attached to each shaft
press against each other; in a hydraulic clutdr
radial vanes attached to.the shafts are im-
mersed in a fluid-

Clutha River A river in New Zealand ttre
longest river in South Island. It flows generally
S from Iake Wanaka in the Southern Alpa, to
enter the Pacific Ocean near Kaitangata-
Length:34O km (210 mi).

Clyde, River e river in W Scotland. Rising in
the hills of South lanarkshire, it flows lrIW
through Glasgow and S of *Clydebank to enter
the Atlantic Ocean at the Firth of Clyde.
Length:170 km (105 mi).
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Clydebank 55s+N 424w A town in w cen-
tral Scotland in West Dunbartonshire Region
on the River Clyde. Shipbuilding has been re-
placed by more varied economic activities. Pop-
ulation (1991):291irl.

Clydcadale A breed of draught horse devel-
oped in the Clydedale region of Scotland in
the 18th century. It has a compact body with
strong legs and fet and may be bay, browr;
black, or chestnut. Height: about 175 m (U
hands).

Cllrtemnestra In Greek legend the daugh-
ter of Tyndareus, King of Sparta" and Leda, and
wife of *fuamemnon. She and her lover
Aegisthus killed Agamemaon after the Trojan
War and she herself was killed by her son
*Orestes.

cnidarian An aquatic invertebrate animal of
the phylum Cnilaio (abvt 9000 species), in-
cluding Hydra, jellyfish, sea anemones, corals,
etc. There are two different generations of the
life cycle (see polyp; MEDUSA) and either or
both may mcur. The body cavity has a single
opening (mouth) and stinging cells (nemato-
cysts) are used for defence or catching prey.

coa! A carbonaceous mineral deposit used as a

fuel and raw material for the chernical indus-
try. Coal results from the compaction and heat-
ing of partially decomposed fossil vegetable
rnatter. During the coalification process the
plant remains are changed progressively from
a peatlike material into lignite (brown coal),

sub,bituminous and bituminous coal semi
anthracite, and anthracite. During this process

the percentage of carbon present increases and
the moisture and volatile content decreases;
anthracite is about 90% carbon. These coals are
known as the humic coals. The sapropelic coals
(cannel coal and boghead coal) are derived from
finely divided vegetable matter (algae, spores,
and fungal material). Most coal was formed in
the Carboniferous period although some of
the younger coals, for example lignite, date
from Mesozoic and Tertiary times.

Coal has been mined in Britain since Rornm
times but on a small scale until the industrial
revolutioL In about 1800 coal vYas first car-
bonized on a comrnercial scale to produce "coal
gas for gas lighting and coke for smelting iron
ore. By the middle of the 19th century, interest
in the by-products (coal tar, ammonia, and
pitch) was awakening. The chemistry of coal

tar developed into tlle study of organic chem-
istry, and the aromatic compounds from coal
tar Ied to the development of the dyestuffs and
explosives industries. In the 20th century thes€

products a.lso became the foundation of the
plastics industry. Dudng the 1920s and 193os

processes were also developed (mainly in Ger-
many) for converting coal into oil. Subse-
quently, *natural gas has largely replaced coal
gas and petrochemicals (see oIL) have to a con-
siderable extent replaced coal tar as sources of
raw materials. IrI 1917 the UK coal mines were
nationalized under the National Cral Board but
in 1991 the Coal lndustry Act autlprized t}Ie is-

suing of licences to private comlnnies. The
government decided to close many of the UK's
mines in the 1990s and by 2003 there were only
9 deep mines still in operation.

coat gas A gas consisting mainly of hydrogen
(50%) and metlnne (30%), with some carbon
monoxide (8%) and other gases. It is made by
destructive distillation of coal, a process tlat
involves heating it to 1(moc CoaI gas was for-
merly supplied to homes for heatirg and cmk'
ing, but it has now been largely replaced, in the
UK, by *natural gas from the North S€a.

Coal Measurcs see cARBoNrFERous pE-

RIOD.

coastguard A paranaval force formed by
some countries during the 19th century to hin-
der smuggling. In Britain it now deals princi-
pally with lifesaving and maritime safety
through a network of coast-watching stations
and provides a metrcrologiel seruice.

Coast Mountains A mountain range of w
Canada extending from the US border 1600 km
(1000 mi) N into Alaska- Very rugge4 it ris€s

steeply from the Pacific coast. It ilcludes
Canada's largest mountain mass and a long
glacier belt. Mount Waddington at 3978 m
(13 2@ ft) is the highest point.

cobalt (co)A transition metal similar to iron
and noted for its detpblue colour when re-
acted in ceramics. It was discovered by G.

Brandt (1694-U58) in U35 and 6curs naturally
as cobaltite (CoAsS) and in copper, nickel, iror;
silver, and lead ores. lt is used as an alloy in the
manufacture of cutting steels and magnets.
The isotope 'qco is a strong gamma€mitter
produced in nudear reactors and used in radiG'
therapy (the cobalt bomb) and in industry. At
no 27: at wt 58.9332; mp 1495"C; bp 2928"C.

cobbett William (1763-183s) British lirur-
nalist, who championed the cause of the rural
poor in his weekly The Political Register (frcm
1802). After army service in C:nada he accused
his officers of corruption and was forced to
flee Britain (u92), returning in 1800. He was im-
prisoned (1810-12) for attacking the flogging of
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w
militiamen and in 1817 was again forced to flee
to rhe USA Rerurning to Britain in 1819, he
began in 1821 the country tours described in
Rilral Rides (1830).

cobra A Nghly venomous snake occurring in
warm regions of Africa and Asia md able to ex-
pand its neck ribs to form a hood. The king
cobra lophiophagus honflah) of S Asia is over 3.6

m long, making it the largest venomous snake;
it preys chiefly on other snakes. The conmon
Indian cobra (Naja naja), used by smke charm-
ers, is 1.7 m long and frequently enters houses
at night in search of rats. Family: Elapidoe lco-
bras, mambas, coral snakes).

coca A Peruvian tree, Erythroxylon coca, culti-
vated in Java, South America and Sri Lanka for
its leaves, which-when dried-yield cocaine.
C,oca leaves have been chewed for centuries in
South America for their effect in relieving fa-
tigue and hunger; prolonged use can ouse ad-
diction md mental md physical damage.
F amily. Er y,t hr ox ylace ae.

cocaine An alkaloid (c,,H,,o"II)derived from
"cma leaves and also made synthetically. The
flrst drug to be used as a local anaesthetic, it
has largely been replaced by safer drugs for
this purpose (eg. proeine) although it is still
used in pain-killing mixtures for treating peo-
pl6 with terminal illnesses (e.g. cancer). C.o-

caine, an addictive stimulant, is taken for the
euphoria it produces. Crack is a highly addic-
tive derivative of cocaine; it can induce vio-
lence in habitual users.

cochineal A natural red dye obtained from
the dried bodies of certain female scale insects,
especially Dactylopius coccus of Mexico. It has
now been largely replaced by slnthetic dyes,
but continues to be used for colouring food-
stuffs and cosmetics.

cochlea See EAR.

cockatie! A small Australim "cockatm,
Nymphicus hollandicus, of interior grasslands. It
is 32 cm long and has a grey plumage with
white wing patches, a yellow head and crest,
and reddish ear patches.

cockatoo A *pamot belonging to a genus (Ca-

catua', 17 species) ranging throughout Aus-
tralia, Malaysia and the Philippines. Cockatoos
are usully white, often with a pink or yellow
blush, although some species are black: all have
a long erectile crest and a large hooked bill
used to crack nuts and extract grubs from
wood.

cockchafer A European beetle, Melolontha
melolontha, also alled maybug, that is very de-

structive to plants (see CHAFER). Up to 35 mm
long, it is black with reddish-brown legs md
wing cases and has a loud buzing flight. The
larvae-which cause the most darrnge, particu-
larly to cereals and grasses-are also called
white grubs or rmkworms.

Cockcroft, Sir John Douglas (1ss7-79671

British physicist, who shared the 1951 Nobel
Prize with Ernest *Walton for their develop
ment of the first particle *accelerator in 1932,

which was used for accelerating protons to
split m atomic nudeus (of lithium) for the
flrst time. In world war II he worked on the
atom bomb and in 19,16 became director of the
Atomic Energy Research Establishment at Har-
well.

Cockerell, Sir Christopher Sydney
(1910-99) British engineer and inventor of the
"hovercraft. After working on radar in World
War II, he concentrated upon hydrodynamics.
He filed his flrst patent for an airrushion vehi-
cle in 1955. The first practical hovercraft, the
SRNI, was launched in 1959.

cocker spaniel A breed of gundog, thought
to be of Spanish origin. It is compact with
short legs, a short tail, and long droopy ears.
The long flat silky coat is usually black red" or
cream, either plain or in mottled combina-
tions. Height 39-41 cm (dogs);38 cm (bitches).

cockle A *bivalve mollusc of the famlly Cardi
idce (about 250 sp€cies). The ribbed shell valves,
1-23 cm in diameter, are rounded producing a
relatively globular bivalve. Cockles burrow in
smd or mud, straining food particles from
water drawn in through their protruding
siphons. The European crxkJe (Cordium (or
Cerastodermal edule) is edible.

cockroach A nocturnal insect belonging to
the mainly tropical family Btattidae (3ilO
species). It has a black or brown flat body,12-50
mm long, with long anteme and leathery
forewings. Cockroaches seldom fly they feed
on plant and animal materials and can be
household pests. A widely distributed species is
the common cockroach. or black beetle (Blatta
or ient alisl. ot der. ad y o pt er a.

cocoa and chocolate Foods derived from
the seeds of the cacao tree (Theobroma cacaol,

native to tropical Amedca and cultivated
mainly in West Africa- The tree is pruned and
woody pods,23-30 cm long, growdirectly from
its trunk. The pods contain seeds (cocoa or
cacaq beans) embedded in a whitish pu1p,
which are scralred out, fermented, md dried
before export. Manufacturing is carried out
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mainly in the importing countries, where the
beans are shelled, roasted and ground. From
them cocoa powder md chocolate are made.
Cocoa butter, a fat retained in chocolate but re-
moved from cocoa powder, is a rich source of
food energy. Family. Ster culiaceae.

Coconut The fruit of the coconut "palrn
Cocos nuciferaione of tie most important trop
ical crops. The tree has a slender trunk, up to 25

m high, which bears a crown of giant feather-
like leaves. The coconuts take a year to ripen
and have a thick fibrous husk surrounding a
single-seeded nut. The hollow core contains co-
conut milk the white kernel is eaten raw or
dried to yield copra from which coconut oil is
extracted for use in soaps, synthetic Nbhrs,
and edible oils. The residual coconut cake is
used as a livestock feed and the coarse husk
fibre (coir) is used for matting, etc.

Cocos lslands (or Keeling lslands) Two
Australian coral atolls in the E Indian ocean.

They were visited by Charles Darwin (1836).

First settled in 1826, th'ey were under Aus-
tralian administration from 1955 and became
part of Northern Territory in 19&1. C.opra is
produced and there is an important meteoro-
logical station. Area:13 sq km (5 sq mi). Popula-
tion (1993): s93.

Cocteau, ,ean (1889-ffi3) Versatile French
pet, artist, and filmmaker. He mde his mme
with the novel Les En[onts terribles (1929) and
sketches written for Diaghilet's ballet com-
pany, such as Parode (1917). In World War I he

served as an ambulance driver and became ac-

quainted with *Picasso, *Modigliani, and other
leading painters and writers. His creative work
includes poetry lL'Af,ge Heurtewse, 1925), plays
(U phle, 1926l, films lI* Song d'un ytte, 7929i alrd
U phi e, L949\ and graphic wo rk
cod A carnivorous fish, Godus morhua, thal
lives near the bottom in temp€rate N Atlantic
waters and is commercially fished for food and
liver oil. Its elongated My, up to 1.8 m long, is
generally dark grey with sPots and has three
dorsal fins, two anal fins, and a whisker-like
barbel on its lower pw. G. mo$ocephalus is a
sirnilar N Pacific species. Family Godidaeiotder:
Godiformes.

code:ne An "ana.lgesic drug used to relieve
mild pain. It is a derivative of morphine but
less toxic and less addictive. Codeine depresses

the cough centre of the brain and is therefore
often added to cough mixtures. It is a.lso used

in the treatment of diarrhoea-

Code Napol6on The systematic collection

of t}te *civil law of France. Drafted by a com-
mission set up by *Napoleon I when he was
flrst consul, the code-properly called the Code

Civil-was brought into force in 1804. It and the
other codes subsequently produced under
Napolmn's administration remain the basis of
present French law and served as a model for
civil law codes elsewhere.

coelacanth A *bony fish of the suborder
Coelacanthifli. Once thought to have been ex-
tinct for 60 million years, several living repre-
sentatives have been found since the discovery,
it 1938, of Latimeria chalumnae off the coast of
SE Africa. It has a heavy body, up to 15 m long,
with a short head and limblike fins, and cranls
on the bottom, feeding on other fisll. Order:
CrossopteryEii.

coeliac disease A disease in which the
small intestine is abnormally sensitive to
gliadin (a component of the protein *gluten,

found in wheaQ. It results in abnormalities in
the cells of the intestine, which cannot digest
or absorb food. The symptoms include diar-
rhoea, stunted gro\,vtll and general malaise,
the condition is treated by a gluten-free diet.

coelom The body cavity of many animals. In
mammals (including humans) the embryonic
coelom is divided into three cavities, which be-
come occupied by the lung, heart, md in-
testines. In the fully developed mammal the
coelom is reduced to the virtually nonexistent
slnces between the membranes lining the
heart (the pericardium), the lungs (the pleura),
and the intestines (the peritoneum).

coenzyme A nonprotein substance that
forms a complex with certain enzymes and is
essential for the proper functioning of these
enzymes. Coenzymes include nucleotide deriv-
atives (e.9. *ATP and NAD). coenryme A (impor-
tant in the *Krebs cycle), and *vitamins of the
B complex.

Coetsee, J(ohn) M(axwell) (1e4o- )

South African novelist and writer. The Life otd
Times of Michael K (1983) and Disgrace (1999) both
won the Bmker Prize. Other novels include In
che Heort of the Coltntry $qnl nd,The Master of
PetersburE (rgqltr He received the 2003 Nobel
Prize for literature.

coffee The seeds (called b€ans) of certain
tropical evergreen trees of the genus Correo,
which yield a stimulating drink. C arobico is

the most widely grown coffee tree, producing
the b€st quality beans. C. cauefora is more dis-
ease resistant, longer living, and can be grown
at lower altitudes C.liberica,of stllllower qual'
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E
iry, is grown in Malaysia and Guyana. The cof-
fee beans are usually fermented, then sun
dried before export. Familf Rubiaceoe.

Cognac 45 42N 019rvrr' A town in w Frmce, in
the Charente department. Under French law
the name Cognac may only be applied to
brmdy produced in a certain area around the
tom Population (latest est): 20995.

coke A fuel consisting mainJy of carborl It is
made by heating coal in the absence of air and
is produced as a by-product of *coal gas. Coke is
used in "blast furnaces and other industrial
prmesses as well as fot domestic heating.

-GOla 
see KOLA.

Colchester 51 54N o 54E A market town in SE

Englmd, in Essex on the fuver C,olne. Founded
by Cymbeline (Cunobelinus) in about 10 AD,
Colchester was an important Roman town (C.a-

mulodunum): the Roman walls remain in part
and there is a Normm estle. Essex Univeisity
(1961) is nearby. Colchester's industries include
engineering and printing. Population (1993 est):

1491m.

Cold Harbor, Battles of Two battles in
the US *Civil War fought near Richmond, Vir-
ginia" the Confederate capital In the first (27

June 1862) the Conf€derate general Robert
E. *Le defeated the Federal forces mder
Gmrge B.McCleIlm (1826-85), both sides suf-
fering heavy losses. In the second (3-12 June
1864), the Federal advance on Richmond under
Ulysses S. 

*Grant was temporarily halted when
he encountered Lee's entrenched forces.

Coldits 5108N 12.198 A town in E Germany,
on the River Mulde. Its castle, built by *Augus-

tus II on a cliff above the tow[ was used as a
top-security prisonerof-war camp during
World War II. Many escrpes were attempted,
some of which were successful

Cold War The hostility between the USA and
the Soviet Union" md their respective allies,
following World War II. The term was first
used in 1947 by the US politician Bernard
Baruch (1870-1965). Fear of nuclear war pre,
vented military confrontation; the CoId War
was fought on economic, political and ideolog-
ical fronts. Most virulent in the 1950s, it had
given way by the 1970s to the movement to-
wards detente; despite renewed tensions in the
198Os, it was formally ended in 1990 following
the collapse of communism in the East.

Coleraine A district in N Northern Ireland
in C.o Londonderry. tuea: 4Z sq km (18a sq mi).
Population (2001): 56 315.

Coleridge, Samuel Taylor lrnz-re3/.1
British poet and critic. ln u95 he met rdr'illam
*Wordsworth and their lrint publication of
Lyrxal Ballads(first edition u9E) marked a dri-
sive break with lEthrentury poetry. His finest
poems, such as Kubla Klwn (179) and The Rime
oJ the Ancient Mariner (779748J,, were written
at this time, but his personal life was troubled
by his marriage, Ns poverty, and his increasing
opium addiction His subsequent creative ener-
gies were committed to i)urnalism, lectures,
and the writing of the critical and metaphysi
cal Bio gr a phio Lit er ar ia (1877 l.

Coleridge-faylor, Samuel OsTs-1972]r
British composer, the son of a doctor from
Sierra Leone and a British mother. Educated at
the Royal College of Music, he is best known
for the trilogy Song of Hiowatho (for solo
voices, chorus, and orchestra: 1898-1900).

Colet John (c.1466-1s19) English theologian
and humanist. After his ordination, he lectured
at O)dor4 collaborating with Thomas More
and Erasmus, prior to his appointment as dean
of St Paul's Cathedral. He founded St Paul's
School in 1509. He was a fierce opponent of
Church corruption ard published numerous
theological works.

Coleus A genus bf herbaceous or shrubby
plants (150 specie$ originating in the Old
World tropics. Many cultivated \rarieties of the
species C. blumei are grown for their variegated
Ieaves of a diversity of colours. Famil),: tobi-
atae.

colitas Inflammation of the large intestine
(the colon), causing abdominal pain and diar-
rhoea (sometimes with the passage of blood).
Colitis can be caused by bacterial infection (e.9.

dysentery) o1 by "Crohn's disease. Ulcerative
colitis, in which the colon becomes ulcerated" is
treated with corticosteroids or sulphasalazine
(a sulphonamide drug). Surgery my be re
quired for severe cases.

Collagen A structural protein that is the
rnain component of the white fibres of connec-
tive tissue. Inelstic but with great tffiile
strengtlL it is found in tendons and ligaments
and also in skfut" bone, and cartilage.

College of Arms (or Her.ld3' College) An
English heraldic ffiiety, comprising three
kings of arms, six heralds, and four pursuiv-
ants of arms. Its origins lie in the royal officers
of arms, who received a charter from Richard
III in 14&L The College was reincorporated in
1555. Its functions include the settling of rights
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to bear arms, which the kings may grant by let-
ters patent.

collie A breed of dog originating in Scotland
and widely used as a sheepdog. The rough.
coated collie has a long dense coat and bushy
tai.l; the smoothroated variety has a shorter
smmth coat and the bearded collie has a long
coat with a shaggy beard. Collies are grey,
fawn, or sandy, with or without white mark-
ings. Height: 56-51 cm (dogs); 51-55 cm
(bitches).

Collins, Michael (189G-1922) Irish nationat-
ist. A leading member of Sinn Fdin" he master-
minded the IRA'S campaign against British
forces in 191121. Subsequently he played a
major role in the negotiations that established
(1921) the Irish Free State and led the Free State
army in the ensuing civil war. He was killed in
an ambusll

colloid A system in which a disperse phase is
present in a dispersion medium in the form of
particles 104 to 10-6 m in length. If the disperse
phase is solid and the dispersion medium is liq-
uid the colloid is known as a rcl (examples in-
clude milk). If both are liquid the colloid is
known as an emulsion (e.g. mayonnaise). A col-
loidal suspension in which the particles of
the disperse phase link togerher, with the dis-
persion medium circulating through the
meshwork, is elled a gd (e.g. a photographic
emulsion). See olso AERosoL

Cologne (C€rman name: Ktiln) 5056N 0657E
A city in W C,€rmany on the River Rhine. A port
and malrr commercial centre, it is the site of a
university (1388) and the largest gothic cathF
dral in N Europe (founded 12,18 and recon-
structed after World War II). History founded
by the Romans, it became the capital of the
northern empire in 258 AD and later the seat of
Frankish kings. In 1798 it was amexed by
France, passing to Prussia in 1815. Population
(1999 est): 963 200.

Colombia, Republic of A country in l.Iw
South America, on the Pacific Ocean and the
Caribbean Sea. The majority of the population
is of mixed Spanish and Indian descent. Econ-
ofiy. t}Ie chief product is coffee, which ac-
counts for over half the total exports. There is
alrc widespread illegal trafficking in and pro-
cessing of cocaine. The country is rich in min-
eral resources: gold, silver, copper, lead, and
mercury are mined and Colombia is one of the
world's richest sources of platinum and emer-
alds. There are also large resewes of oil" coal,
and rutural Eas. History, inlnbited by Indiam
before the Spanish colonization of the 16th

century. In 1819 Sim6n Bolivar secured the in-
dependence of Greater Colombia wNch in-
cluded what are now Panama, Venezuela, and
Ecuador as well as C,olombia- This lasted until
183O when Venezuela and Ecudor broke away;
Panama became independent in 1903. Since 1975
there has be€n almost continuous unrest, in-
cluding strikes, kidnappings, and left-wing
guerrilla activity. Despite government cam-
paigns the drug cartels remain extremely pow-
erful and a malbr source of corruption,
violence, and instabitity. In January 1999 sub
stantive talks began with the main left-wing
guerrilla orgaaization (FARC) but the peace
process suffered frequent setbacks and col-
lapsed in early 2002; government forces imme-
diately moved against FARC-held territory in
the S. Elections in 2m2 resulted in victory for
Alvaro Uribe, who announced a new clamp
down on the insurgents and drug producers.
Official language: Spanistr- Currency: Colom-
bian peso of 100 centavos. Area: 1 138 914 sq km
(456 535 sq mi). Population (2003 est): 41 662 000.
Capital: Bogotii.

Colombo 655N 7952E The capital and main
port of Sri lanka" on the W coast at the mouth
of the River Kelani. Population (1997 est):
800982.

Colombo Plan An agreement, signed in
Colombo (Ceylon) in 1951" designed to foster
conomic development in the countries of S

md SE Asia. It now has 26 members-2O coun-
tries within the region and Australia, Canada,

Japaq New Zea.land, the L]K, and the USA

colon See rNTEsrrNE.

Colorado One of the Mountain States in the
w central USA Most of the population lives
and works in a transition zone, the Colorado
Piedmont, between the Rocky Mountains in
the W and the Great Plains of the E. Manufac.
turing is the most important sector of the
economy, especially the production of machin-
ery, chemicals, military equipment, and food
products. Colorado also produces molyMe-
num, coal, and oil. Tourisrn, especially winter
sports, is of growing importance. History: ex-
plored by the Spanistl part of Colorado was ac-
quired by the USA in the Louisiana Purchase
(1803) and part from Mexico in 1848. Following
the discovery of gold (1E59), it became a terri-
tory in 1851 and a state in 1875. Area: 269998 sq
km $M247 sq mi). Population (2000): 4 301 261
Capitat Denver.

Colorado potato beetle A brom md yel-
low striped *leaf beetle, Ipptinotarsa decenlin-
eata, about 10 mm long. Both the adults and the
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laroae eat potato leaves: the laruae also attack
the tubers. The beetle is mtive to W North
America but has spread eastwards, throughout
Europe, to become a serious Irest.

Colorado River A river in the w USA, rising
in the Rmky Mountains and flowing SW
through Colorado, Utah, and Arizona (where it
passes through the *Grand Canyon) to the Gu]f
of California in Mexico. It is extensively used
for irrigation and as a source of hydroelectric
power. Length:2320 km (1440 mi).

Colosseum An *amphitheatre in Rome. One
of the most impressive of all Roman remains,
the Colosseum was begun (c.70 AD) by the em-
peror "Vespasim It is an elliptical building,
four storeys high, 188 m (517 ft) long, and 156 m
(512 ft) wide. lt could seat 47 000 people and was
used mainly for gladiatorial and wild-beast
flghts.

Colossians, Epistle of Paul to the A
New T€stament book written by the Apostle
Paul about 60 AD to the church in Colossae in
W Asia Minor. Its theme is that the Christian
faith is sufficient and that sp€culative philoso-
phy diverts attention from this trutll
Colossus of Rhodes A gigantic statue of
the sun god *Helios by the harbour of Rhodes.
Cast in bronze by Chares of Lindos about 280
Bc and standing about 31 m (100 ft) tall, it was
colrnted among the *Seven Wonders of the
World. An earthquake destroyed it 50 years
after its completiorl

Colour The sensation produced when light of
different wavelengths falls on the human eye.
Although it is actually continuous, the visible
spectrum is usually split into seven major
colours: red, orange, yellow, green, blue, indigo,
and violet, in order of decreasing wavelength
(from about 65x 10i m for red light to 42x
10 'm for violet). A mixture of all these colours
in equal proportions gives white light; other
colours are produced by varyrng the propor-
tions or omitting components. Coloured pig-
ments, dyes, and filters selectively absorb
certain wavelengths, transmitting or reflect-
ing the rest. Thus a red book illuminated by
white light absorbs all the components of
white light except red, which is reflected. This
is a subtractive process, since the final colour is
that remaining after absorption of the others.
Combining coloured lights, on the other hand
is an additive process. A mixture of the whole
spectrum gives white light, as will a mixture
of lights of thre *primary colours.

colour blindness The inability to distin-

guish certain colours. There are various forms,
the most common of which is red-green colour
blindness (the imbility to distinguish red and
gren). Colour blindness is usually an inherited
and incurable condition. Because it is a reces-
sive trait carried on the X chromosome it is far
more comon in men than women (about 8%
of males of Cauosim origin are colour blind).
Very occasionally colour blindness may be due
to disease of the retina (the light-sensitive layer
of the eye).

Colt revolver A *revolver with a fi.veshot
cylinder rotated and locked in line with the
single barrel by cocking the weapon. Invented
by rhe US engineer Samuel Colt (1814-62) in
1835, it became the standard .45 US army and
navy revolver, remaining in service until 1915.

Colugo An arboreal mammal belonging to
the genus Cyanocephalus and order Derfioptera
(2 species), also called flying lemur, foud in
Asia" Bornm, and the Philippines. About 60 cm
long, colugos have a membrane of skin, ex-
tending from the chin via the fore and hind
limbs to the tail with whidr tiey can glide up
to 70 m. Colugos fd on leves and fruit.
Columba, St (c.521-597 AD) Irish missionary
and abbot. Ordained in 551, he fotinded
churches and monasteries in Ireland before
setting up a monastery on Iona- From here,
Scotland was evangelized- Feast da),: 9 June.

Columbia 3400N 81oorr^r' A city in the usA,
the capital of South Carolina- It is an important
commercial centre: its iDdustries include tex-
tiles, plastics, and machinery. Fort Jackson (a

malrr US Army post) is adjacent to the city.
Population (2000): 116 728.

Columbia River a river in North America,
flowing SW from British C.olumbia through
Washington State, to the Pacific Ocean at Ore-
gon. It is an important source of hydroelectric
power and forms the only deepwater harbour
N of San Francisco. Length:1930 km (1200 mi).

Columbus 3959N 8303w A ciry in the USA,
the capital of Ohio on the Scioto River- It is a
malrr industrial and commercial centre of a
rich agricultural area; its manufactures in-
clude aircraft, machinery, and footwear. Popu-
lation (2000): n1470.

Columbu+ Christopher (1,rs1-rsm) Ital-
ian navigator, who pioneered European con-
tact with America- He was born in Genoa"
became a pirate, and in 1476 was shipwrecked
off the coast of Portugal, where he settled. He
conceived tfre idea of reaching the East by sil-
ing westwards but his plan was rejected by the
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Portuguese king Uohn the Perfe€t); he eventu-
ally won the patronage of the Spanish mon-
archs Ferdinand and Isabella and on 3 August
1492, set sail in the Santa Maria, accompmied
by the Pinro and the Nina. On 12 Oct he landed
in the Bahamas and in November visited His-
paniola- On his second voyage (1.D3-96) he vis-
ited Guadeloupe, Puerto Rico, and Jamaica On
his third vofage (1498-1500) he reached
Trinidad and the mainland of South America
but the expedition ended in disaster: in 1499,

following a revolt against his command, a

Spanish governor was dispatched to relieve
Columbus, who was sent back in chains to
Spain. On his arrival, however, he was released
and compensated and shortly afterwards set
off on his last voyage (1502-04). From this he re-
turned ill, dying shortly afterwards in Val-
ladolid

Comanche a North American lndian people
of the southern Plains. They speak a language
of the Uto-Aztem group, closely related to
Shoshone. They migrated to this area from
Wyoming in the 18th century. Horse breeders
and fierce warriors, they often attacked white
settlers in Texas until they agreed to settle in
Oklahoma in 1857.

combustaon A chemical reaction in which a

sub,stance combines with oxygen, producing
heat and light. The oxidation reactions in com-
bustion are generally chain reactions involving
free radicals, the principal overall reactions
being the oxidation of carbon to carbon diox-
ide and the oxidation of hydrogen to water (C +

2H2+ 2Oz+ CO2+ 2Hpl.

Com6die-Frangaase The French national
theatre, founded in 1680 and reconstituted in
1803 by NapoleoL It is organized as a coop€ra-
tive society, owned by its members. Despite its
strong emphasis on tradition, it has produced
many of France's most original actors.

ComCt A small body that moves, usually in a
very elongated orbit, around the surl A tyPical
comet consists of a smll nucleus of ice and
dust surrounded by an funmense tenuous lumi
nous cloud of gas and dust, the coma. Tails of
gas and of dust only appear when a comet is
near the sun; they point away from the sun
and may be millions of kilometres long. A
comet eventually decays to produce a stream
of meteoroids around its orbit.

Comfrey A perennial herbaceous Plmt, Syrn-

phytum oJfraak, also called bonesel Up to 100

cm higtr, it has drooping cre:rmy or purplish
flowers. Native to Europe and temperate Asia

and formerly used medicinally, it is now
grown as a garden flower. Family Boraginaceoe.

COMiNtETN SEE INTERNATIONAL

commedia dell'arte An Italian form of
popular theatre that flourished throughout
Europe from the 16th to t}le 18th centuries. It
was performed by professional actors whose
comic and often vulgar improvisations were
based on a set of stock situations and sterec
typed characters. These included the clown
*Harlequin, the cuckold Pantaloon, and the
lover Inamorato.

commensalism A relationship between
two individuals of different species in which
one (the commensal) lives in, on, or with the
other (the host), from which it derives food,
shelter, support, or transport. An example is
provided by certain barnacles, which live at-
tached to whales. Se€ also syMBIosIs.

commercial banks Institutions that offer
a deposit, transfer, and loan service to compa-
nies and private individuals. In the UK, the
commercial banks (or high-street banks) are
public limited companies lFint-stock banks),
which emerged from World War I as the big
five: Barclays Ban-k, Lloyds Bank (now Lloyds
TSB), Midland Bank (now HSrcI National
Provincial Bank, a.Ird Westminster Bank (in 1968

the last fwo merged to form the Natioml
Westminster Bank, now called Natwest and
owned by the Royal Bmk of Scotland). Qthers
now include the Abbey (formerly Abbey Na-
tional), the Halifax, and the Woolwich" which
were formerly building societies.

common Agricultura! Polacy (cAP) The
agricultural policy adopted by members of t}te
EC The aims of the policy ate to ensure rea-
sonable living standards for farmers and to se-

cure regular supplies and reasonable prices for
consumers. CAP involves the distribution of
grants and a pricesupport system. The sys-

tem's production of embarrassing surpluses
(e.9. the butter "mountain" and wine "lake" of
the 1970s) led to tlle imposition of production
quotas ir the 1980s.

common law The part of the law of Eng-
land and of most English-speaking countries
that was originally unwritten arrd based on the
common customs of the country. Its growth
was the result of judicial precedent, by which
an earlier judgment or decision was binding in
deciding a simi.lar case. Such decisions can only
be overruled by statute or by a higher court. It
is distinguished from the statute law estab-
lished by Acts of Parliament, from *equity, ad-

C
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rc
ministered by the Court of *Chancery, and
from lhe *civil law o[ most European coun-
tries.

Common Prayer, Book of The offlcial
liturgy of the Church of England. After the Re-

formation, Thomas *Cranmer and others
began to formulate m order of worship in
English. The first Prayer Book was published
under Edward \rl in 1?19; criticism led to a

more Protestant revision in 1552. The Roman
Catholic Queen Mary abolished the Prayer
Bmk, md from the accession of Eliabeth I to
the end of th€ Civil War, it was reinstated, fur-
ther revised, and again abolished, this time by
the Puritans. The version of 1662, established
by the Act of Uniformity, is still in use; a re-
vised version was authorized in 1928. The 1980

Alternotive Service Book, in modern English, was
the preferred version of the Church of Eng-
lmd until 2W 2OO1, when it was superseded
by CommonWorship, a book that includes both
modern-language and traditional services.

Commonwealth (1649 53) The period in
English history between the execution of
Charles I and the *Protectorate: the term is
sometimes used sl,nonymously with Interreg-
num to refer to the entire period between the
ex€cution of Charles I and the *Restoration in
1660.

Commonwealth A loose association of 54
independent nations, most of which were once
subject to the imperial government of the UK
.(see EMprRE, BRrrrsH). The British Comon-
wealth of Nations was established by the
Statute of Westminster (1931), which was based
on the autonomy, equality, and common alle-
gimce to the-Crom of member states. Its
name was modifled to the Commonwealth
after World War II. Its member states are cur-
rently Antigua md Barbuda, Australia the Ba-

hamas, Bangladesh Barbados, Belize, Botswana
Brunei, Cameroon, Canada, Cyprus, Dominica,
Fiji, The Gambia, Ghana, Grenada, Guyana"
India, Jamaica" Kenya, Kiribati, Lesotho, Malawi,
Malaysia, Maldives, Malta, Mauritius, Mozam-
bique, Namibia, New Zealand, Nigeria, Pakistan,
Papua New Guinea, St Kitts-Nevis, St Lucia, St
Vincent md the Grenadines, Samoa, Seychelles,
Sierra Leone, Singapore, Solomon Islands,
South Africa, Sri Lanka, Swaziland, Tanzania,
Tonga, Trinidad and Tobago, Uganda, the UK,
Vanuatu, Zambia, and Zimbabwe (suspended
from 2002). Nauru and Tuvalu are special
members and are not represented at the meet-
ings of Commonwealth heads; there are in ad-
dition a number of associated states and

dependent territories. Commonwealtl heads
of government meet every two years.

Commonwealth of lndependent
States (CIS) A community of nations
founded by Russia, Ukraine, and Belarus to
maintain unity in such areas as economic pol-
icy after the collapse of the Soviet Union. Nine
other former Soviet republics subsequently
joined.

communications satellite An un-
manned artificial satellite by which long-
distance television broadcasting, telephone
communications, and computer data links are
achieved. High-frequency radio signals are sent
from one transmitting station to the satellite,
where they are amplifled and retransmitted to
one or more receiving stations. The first active
satellite was the US Telstar 1, launched in 1962.

Telstar and other early satellites were in rela-
tively low elliptical orbits and were onlyvisible
for a short portion of their orbit. A communi-
cations satellite is now usually placed in a geo
stationary orbit. This is a circular orbit lying
about 36 0O0 km above the earth's equator. The
satellite completes such m orbit in the same
time (24 hours) as the earth rotates on its axis
and thus to a ground-based radio station ap-
pears to remain nearly stationary in the sky.
Three or more satellites, .suitably placed
around the equatorial orbit, can provide world-
wide communications links. Various organi-
zations, serving commercial, private, or
government interests, have been set up to
provide worldwide communications; notably
Intelsat (lnternational Telecommunications
Satellite Organiation), founded in 1954, which
now has over 100 member countries.

Communism A movement based on the
principle of communal ownership of all prop
erty. It is associated withThe Communist Mani-

festo (1843) of Marx and Engels according to
which the capitalist profit-based system of pri-
vate ownership is replaced by a society in
which the means of production are commu-
nally owned. This process, initiated by the over-
throw of the bourgmisie (see rvranxlsM), passes

through a phase marked by the dictatorship of
the proletariat and the preparatory stage of
*socialism.

In the second h.alf of the 19th century Marx-
ist theories motivated several smial demmra-
tic parties in Europe, although their policies
later aimed at reforming capitalism (hence the
epithet'reformist") rather thall overthrowing
it. The exception was the Russian Social Demo-
cratic Labour Party, which flnally demolished
the Tsar's regime in the Revolution of Novem-
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ber 19U. In 1918 this party changed its name to
ttre Communist Party of the Soviet Union, thus
establishing the distinction between commu-
nism and socialism (see LENIN, vLADIMTR
rLrcH).

After the success of the Russian Revolution
many socialist parties in other countries be-
came communist parties, owing allegiance of
varying degrees to the Soviet Communist Party
(see TNTERNATToNAT). In 1914-,16 communist
regimes were set up with the aid of the Soviet
army in several E European countdes. ln 1949

the communists in China" again with Soviet
support, overthrew the Nationalists and inau-
gurated the People's Republic of China. In the
early 190s the term Eurocommunism was in-
troduced to rder to the policies of communist
parties in W Europe. Commmist parties have
been electorally significmt in France and Italy.
In 1989 comunist rule collapsed in Polm4
Hungary Czechoslovakia, Bulgaria, Romania,
and East Germany; the Soviet Communist
Party was suslrended following the failed coup
attempted by hardliners in 1991. However,
communist governments have since been re-
elected in several of these countries.

Community In ecology, an interdeperdent
group of living organisms that mcupies a pa.r-

ticular habitat. The plants and animals of a
comnunity are closely assmiated with each
other in various ecological relationships: for
example, they depend on one another for food
(see rooo cHAIN). The size and composition of
the community depend on the habitat and cli-
mate; it may show seasonal changes. During
ecological *succession, the structure of a com-
munity constmtly changes until the stable
climax community is established See also rcot-
OGY.

commun:ty service A form of sentence ir-
troduced in the UK by the Criminal Justice Act
(192). It requires an offender towork for a pre
scribed number of hours on behalf of tJre com-
munity instead of being imprisoned or fined.
In the UK the offender must be aged 16 or over,
have given consent, and have committed no vi-
olence.

Como 4s48N 0905E A city in N Italy, in Lom-
bardy on take Como. Known as Comum in
Roman times, it is the birthplace of the elder
and younger Pliny. It has a 1sth-century marble
cathedral and a gothic town hall. Como is an
important tourist centre and its industries in-
clude the famous silk factories. Population
(2004): 83 016.

Como, Lake A lake in central I.lltaly, lying

in a narrow valley at the foot of the AIps. It is
about 50 km (31 mi) long, dividing into two
arms. There are many resorts on its shores.
Area:145 sq km (55 sq mi).

Comoro+ Union of the A country con-
sisting of a group of islands in the Indian
Ocean, between Madagascar and the Afrimn
mainlaad. The main islands are Grand Comoro,
Anjouan, and Moh6li; another island, Mayotte,
has remained French The population is of
mixed African and Arab descent. Economl4 al-
most entirely agricultural. Sugar cane was for-
merly the main crop but others, such as vanilla
and perfume plants, are now increasing in im-
portance. Histo/I became a French colony in
the 19th century. At fiIst joined to Madagascar,
the Comoros beme a selnrate French over-
seas territory in L947. ht a referendum in 1974

the islands (Except Mayotte) voted in favour of
independence, recognized by France in 196.
From 1979 to 1989 effectiv_e control lay with the
mercenary leader Bob Denard; he was ousted
by the French aftei the assassination of Presi-
dent Ahmed Abdallah in 1989. In 1997 Anjouan
and Moh6li declared independence from Co-

moros, seeking a resumption of French rule. In
December 2001 voters backed a new federal
constitution under which each of the three
main islands was given financial and legislative
autonomy. Offlcial languages: French and Ara-
bic; Swahili is also used commercially. Cur-
rency: CFA franc of 100 centimes. Area:1862 sq
km (719 sq mi). Population (2W7 est\:71477.
Capita} Moroni.

compact dasc (cD) A r20 mm plastic disc
used for storing digitized informtion, espe-

cially in the high-fldelity recording of music.
They are also used as high-capacity readonly
memories (CDROM) for computers. Re-record-
able CDs (CDRW) are increasingly popular for
data storage. Digital versatile disks (DvI) are
similar to CDs but have a higher capaciq4 they
have largely replaced videos as a mems of stor-
ing films for home entertainment. See INTER-
ACTIVE COMPACT DISC.

Companions of Honour, Order of the
(CH) British order of chivalry, instituted in
1917. It comprises the sovereign and not more
than 65 men and women who have made con-
spicuous contributions to the nation.

Compass A device for determining the direc-
tion of magnetic norttr The rugnetic compass,
which has been in use as an aid to navigation
probably since the znd century BC, consists of
a magnetic needle balanced on a point, allow-
ing it to pivot freely. The S end of the magnet

w



compass Plant 226

re
indicates magnetic N. Magnetic compasses are
subject to interference from nearby ferrous
metal objects and fittings, and compasses mst
be adjusted to compemate for distortion. Com-

magnetic north

pensation must also be made, in the reading of
a comlEss, for magnetic N not being in the
same direction as geographic N in most longi-
tudes. A more sophistitated kind of compass,
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compass. ln $e magnetic compass, the magnetized needle lines up with the earth's magnetic field. ln the
gyrocompass a spinning gyroscope is suspended on three mutually perpendicular frames. The axis of spin of a free
gyroscope shifG round as the earth rotates: as ttre axis of the gyrocompass moves from the hoilzontal at position A to
position B, a weight pulls it downwards. As a result of the gyroscopic effect, the axis shifo round at right angles o the
gravitational force (precesses) and describes a circle around the N-5 direction. When the precession is damped, the
gyroscope axis settles down pointing N.
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used on larger vessels and in aircraft, is the
gfrocoEpass, which employs the effect of the
earth's rotation on the orientation of a spin-
ning object's axis of rotation.

Compass plant A perennial herbaceous
plant, Silphium lociniotum, of the North Ameri
can prairie. Its oval leaves are orientated N-S to
avoid the intense midday radiation. l-2 m high,
it is sometimes cultivated and is also known as

turpentine plant, from the substances that
ooze from the stem. Family Compositae.

Compiigne o25N 250E A rown and resorr
in N France, in t}le Oise department on the
River Oise. Joan of Arc was captured here by
the English in 1430. A railway coach in the for-
est of Compidgne was the scene of the signing
of the Armistice (1918) ending World War I and
of the agreement made between the P6tain
government and Hitler in 1910. Population (lat-
est est): .14703.

complementary medicine see ALTERNA-
TIVE MEDICINE.

complex numbers quantities that consist
of a real number and an imaginary number.
They may be written in the form a + ib, where
a and b are real numbers and i = !-1 Two com-
plex numbers can be added and subtracted: for
example (a+ib)+ (c+id)= (4+c)+ i(b+d). They
may also be multiplied and divided into each
other. A complex number 4 + ib may be
thought of as a pair of ordered numbers (a,b)

similar to a pair of C:rtesian coordinates (x,y)

(see cooRDrNArE sYsrEMs). Then (o,b) can be
regarded as a point on a plane called the com-
plex plane or Argand diagram in which the
real axis is taken as horizontal and the imagi-
nary axis as vertical.

Compositae (or Asteraceae) The largest
family of flowering plants (about 900 genera
and 14000 species). They vary from small herbs
to trees and are found worldwide. The tiny
flowers are grouped into heads that resemble a
single large flower. The individual florets may
be similar, as in thistles, or of two types (disc

and ray flowers), as in daisies. Many composites
are cultivated as ornamentals (e.g. chrysanthe-
mums and dahlias): others are agricultural
weeds (daisies, dandelions, etc.) and some are
edible (e.g. lettuce).

Composite order see oRDERs o! ARcHI-
TECTURE.

comprehcnsave schools Secondary
schools attended by children of all abilities. In
the UK the widespread introduction of com-
prehensive schools was started in 1955 by the

lebour Government and by the late 1990s some
92% of the secondary-school population at-
tended comprehensives. This resulted in lmiy
former grammar schools becoming compre-
hensives. Since 1979 Local Education Authori
ties (LEAS) have no longer been required to
abolish selective schols: however, since 1998

they will be obliged to do so if a ballot of local
parents supports such a move.

Compton, Arthur Holly (1892-1%2) US
physicist, who in 1923 discovered the Crmpton
effect (increase in wavelength of electromg-
netic radiation when scattered by free elec-
trons). He could only explain the dfect by
assuming that the mdiation consisted of pho
tons, then still a novel idea He shared the 1927

Nobel Prize with C.T.R *Wilson.

Compton-Burnett Dame lW (18e2-1e69)

British novelist. Pastors and Mosters (1925) was
the first of a series of 17 novels set in a stylizd
Victorian-Edwardian upper<lass world. The se
ries includes Manservont atd Moidservant (1947l.

a\d Mother and Son l1s5l.
computer A device for processing inforrna-
tion at high sp€€ds, by electronic methods. The
principles behind the modern computer were
conceived by Charles Babbage in the 19th cen-
tury. The first practical machines were built in
Britain and the USA during World War II. Post-
war developments in information theory and
the invention of the transistor made possible
the computer revolution of the next 20 years.

Since the 190s, advances in integrated circuits
using silicon chips have led to the successive
development of minicomputers, microcom-
puters (or personal computers), lap top com-
puters, and personal digital assistants.

A digital conrputer prmesses information
in the form of groups of binary numbers (see

BIT), which are represented by the on md off
positions of electronic switches. The sequence
of operations it performs on this information
is controlled by a prograrn and the suite of
programs that enables a computer to perform
useful functions is elled its software. The
physical equipment, or hardware, of a com-
puter generally has three main components:
the central processing unit (CPQ, main mem-
ory, and peripheral devices that enable infor-
mation to be fed into the machine, disptay it in
a readable form, or act as auxiliary memory.
lnput, formerly by punched taPe or cards, is
now by keyboard at a visual display mit (VDU)

or by methods of automatic data caPture, such
as optical character recognition (OCR). Output
is by pdntout on paper, VDU, or magnetic disc
or tap€. New developments, such as the devel-
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D
opment of CPUs that work much faster by
using optical rather thaa electrical impulses,
promise further increases in the power of
computers. The transputer, which harnesses
several microprmessors in parallel, now offers
micrmomputer users the computing speed of
a large mainframe.

An analog conputer is a device that deals
with continuously varying physical quantities,
such as current or voltage. They are used
mainly for simulation or monitoring and con-
trolling continuous prmesses in industry or
scientific reseucl.'

computer varus An unauthorized com-
puter program that exploits weaknesses in a
computer's opemting system to insert itself
into the system; it then propagates itself to
other machines via networks or disks. It inter-
feres with the machine's operation, md in
some cases destroys data held on the macNne.

Comte, Auguste (1798-1857) French phi-
losopher. Often said to be the founder of soci-
ology, he coined the term, although work of a
sociological nature had been done long before.
He is best remembered for his positivism (the
view that society could be studied scientifically
by natural-science methods md was subject to
general laws). His principal work is Cours de
philosophie positive (6 vols, 1830-42).

Conakry (or Konakry) 9 25N 13 55W The cap
ital of Guinea" a port in the SW on Tombo Is-
land, which is linked to the mainlmd by a
causeway. lt was founded by the French in 1884

and became capital in 1893. Population (1999

est): 1 764 000.

concentration Gamp A prison camp in
which large numbers of people are held with-
out legal process, usually because of their poli-
tics or ethnicity; they may be subjected to
coercion (forced labour) or even extermina-
tiorl The first such camps were established by
the British during the Boer War in order to iso.
Iate the Boer guerrillas from the civilian popu-
lation. Some 20 000 people, mostly women and
children, died From 1933 the name was used by
the German Nazis for their labour and death
camps. It is estimated that 20 million people
died in the camps before and during World
War II, from deliberate murder, starvation, ex-
posure, etc. (se€ HoLocAUsr). Forced labour
camps were used in the Soviet Union (the Gu-
lags) and other totalitariu states.

Concerto A musiel composition for one or
more solo instruments and orchestra, usually
in three movements (a *sonata form move
ment, a slow movement, and a rondo finale). In

the late 18th century Mozart perfected the
form in h.is pimo concertos: subsequent con-
certos have been Mitten in a number of dif-
ferent styles.

conch A heavy-shelled marine *snail of the
famlly Strombidae (about 80 species). Conch
shells have a triangular outer whorl with a

broad lip and can be 2-35 cm long. IndoPacific
spider conchs (genus lombis) have long horns
around the aperture of their shell.

Concord 4228N 7t7Tw A ciry in the USA, in
Massachusetts on tlle C,oncord River. The first
battle of the American Revolution occurred
here on 19 April 7n5. Population (latest est):
17 080.

Concorde An AngloFrench four-engined su-
personic passenger aircraft. Test-flown in 1!169,

it went into regular transatlantic service in
1976. In July 2000 a Concorde crashed on take-
off from Paris, killing 115 people, and all
Concordes vvere immediately grounded for
modifications. Although t.hey returned to ser-
vice in 2001 they were finally withdrawn on
the grounds of high cost in 2003.

concrete A building material that was us€d
by the Romans but in its modern form came
into use after the invention of Portland *ce-

ment in 1824. Concrete consists of a mixture of
a cement, usually Portland cement, and an ag-
gregate of sand gravel, and broken stones.
Water is added to this mixture and complex
hydration reactions cause the cement to
harden around the aggregate. The material can
be reinforced with steel bars (usually up to 50
mm in diameter) to increase its tensile
strengtlL ReiDforaed cotrqete was invented in
France in about 1850. In prestressed cmcnete
the concrete is maintained in a state of com-
pression by stretching the steel reinforcing
wires (usually 6 mm in diameter) and keeping
them in a state of tension after the concrete
has set around them. Prestressed concrete is
now widely used as a structural material as it
has a reduced tendency to b€nd under load.

Condensation 1. A change of physical state
from a gas or vapour to a liquid. Thus as a gas

is cooled below a certain temperature it tnay
(depending on the pressure) condense to the
liquid. Condensation occurs in buildings when
warm moist air comes in contact with cold sur-
faces, such as windows and uninsulated walls.
2. A type of organic chemical reaction in which
two molecules combine to form a Iarger mol-
ecule with elirnination of a smaller molecule,
such as water or methanol.
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conditioned rcflex e "reflex response
evoked by a stimulus other tlnn that which
normally produces it. A classic example is pro-
vided by Pavlov's experiments with dogs. The
normal stimulus causing salivation (i.e. food)
was paired with a different stimulus (a ringing
bell) so often that eventually the bell by itself
caused the dogs to salivate. A conditioned
reflex gradually disappears if the stimulus is
presented repeatedl$ this process is called ex-
tinction. See also coNDITIoNING.

Conditioning The process of modifying be-
haviour by dnnging the stimuli (and rherefore
responses) associated with it. Classical condi
tioning occurs when a response is associated
with a stimulus by pairing the stimulus with
an event that causes the response by reflex (see

coNDITIoNED REFTEx). Operant conditioning
is brought about by either rewarding or pun-
ishing an action by the subject, which thus ei-
ther encourages or discourages the behaviour
(iee olso AvERSIoN THERAIv). Behaviourism
uses both forms of conditioning to explain
how people learn

CONdOM &e CoNTRACEPTIoN; SEXUALIY
TRANSMITTED DISEASE.

Condor A huge South American *vulture,

Vultn gryphus, found high in the Andes. It is
black with a white ruff, bare pink head and
neck, and has a wingspan of 3 m. It feeds
chiefly on carrion but also takes lambs and
young deer. The very rare Califomian condor
lGymnogyps californianrs) is smaller with a bare
yellow headand red neck.

conduction 1. (thermal) The transfer of heat
from a region of high temperature to one of
lower temperature, without the transfer of
mtter. It occurs as a result of the transfer of
kinetic *energy by collisions between atoms
and molecules in gases, liquids, and nonmetal-
lic solids. In metals, which are the best thermal
and electrical conductors, the energy is trans-
ferred by collisions between the free electrons
that move through the crystal lattice and the
ions of the lattice. 2. (electrical) The passage of
an electric current through a substance. In
metals, the best conductors, it results from the
passage of fre electrons moving in one direc-
tion under the influence of an electric field. In
m electrolyte it is due to the passage of posi-
tive ions in one direction and negative ions in
the other. ln ges it is due to positive ions
flowing in one direction and electrons in the
other. In *semiconductors it results from the
passage of electrons in one direction and posi
tive holes in the other.

Cone The structure, also called a strobilus,
that bears the reproductive organs (sporo
phylls) in some pteridophytes (club mosses,
horsetai.ls, etc) and the gymnosperms (conifers
and related plants). In conifers both male and
female cones are produced: the familiar woody
cones of pines, larches, etc, are female strobili,
made up of overlapping woody structures
called bract scales, which bear the sporophylls
in their axils.

Confederate States The 11 southern states
of the USA rhat seceded from tJre Union
(1860-61), precipitating the US *Civil War:
South Carolina" Georgia. Texas, Virginia
Arkansas, Tennessee, North Carolina, Missis-
sippi" Florida, Alabama and Louisiana-

Confederation of British lndustry
(CBt) The employers'federation in the UK. The
CBI formulates industry's views on economic
matters and is consulted by the government.

confession The admission of sins by a peni-
tent seeking forgiveness. As a religious prac-
tice it originated in Judaism and was taken
over by the early Christian Ctrurch. The fourth
Lateran Council (1215) made private confession
to a priest empowered to grant absolution (au-
ricular confession) incumbent on all Christians
once a year. In the Roman Catholic and Ortho
dox Churches auricular confession is lnrt of
the *scrament of penance. In most Protestant
churches general confession by the whole con-
gregation is practised

Confirmation A Christian rite generally
held to complete the initiation of a member
into the Ctrurctr- In the Eastern Orthodox
Church. it is administered by a priest immedi-
ately after baptism and followed by Holy Com-
muniou in the West, it is conferred by a
bishop-in the Roman Catholic Church not be-
fore the seventJr birthday and in the Anglican
Clturches after the candidate has undergone
instruction in the faith (traditionally at the age
of 11 or 12 but now often as an adult).

Confucius (Kong Zi or K'ung-fu-tzu; c.551-
479 Bc) Chinese philosopher. the founder of
Confucianism. As a minor official, he gathered
numerous disciples, mainly young gmtlemen
who wished to enter government service. Pro-
moted to ministerial rank he became famous
for his just and effective policies, but on the
ruler's refusing to heed his advice, he resigned
(c.496). The teaching of Confucianism is con-
tained in five books. While retaining the con-
cept of a divine will (ming), Confucianism
emphasizes man's duty to his fellows. It was
the official religion of Chim until the .l96os.

C
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Congo, Democratic Republic of lname
from 1971 until 1997: Zaire) A large country in
central equatorial Africa, with a short Atlantic
cmstline. It is drained by the Congo River and
fringed along its E border by a chain of lakes,

inctuding Lake Tmgmyika, comprising part of
the Great Rift Valley. Most of the population is

African, the largest groups being Luka, Mongo,
and Kongo. Economy. agricultural production
has fallen owing to drought md recurrent civil
wars. The chief cash crops are pa.lm oil, coffee,
and cotton. The chief export is copper and the
country is the world's chief producer of indus-
trial diamonds and cobalt. Other minerals in-
clude manganese, zinc, gold, and urmium;
offshore oil has been exploited since 1975. His-

tory: when the Portuguese penetrated the re-
gion in the late 15th century it was dominated
by the kingdom of the Kongo. In the late 19th
century it was explored by Livingstone md,
under Belgian auspices, Stanley. LeoPold II of
the Belgians established personal rule over the
Congo Free State, which was internationally
recognized at the Conference of Berlin (1884-

85). In 1908 it became the colony of the Belgian
Congo. It became independent as the Demmra-
tic Republic of the Congo (1950). Civil war fol-
lowed and in 1965 Mobutu Sese Seko seized
power. The countrywas renamed Zaire in 1971.

In 197-78 invasion forces twice tried to topple
Mobutu. Zaire was a one-party state from llrS
until 1991, when moves were made towards a

multi-party system. However, Mobutu's at-
tempts'to block this process led to economic
collapse. In 1996, civil war broke out when
Tutsi rebels attack€d Hutu militiamen who
had taken refuge from Rwanda" By June 1997

the reb€ls held most of the country and
Mobutu fled. The rebel leader, Iaurent Kabila,
became head of state and the country reverted
to the nme Demmratic Republic of Congo.
Civil war erupted again (August 1998) when
many of Kabila's former suppbrters rebelled
against hirn. The rebels were backed by
Rwmda md Uganda while Angolan Zimbab-
wean, and Sudanese forces came to the aid of
Kabila. Although the national governments
signed a ceasefire agreement (lgsD), fighting
has continued. laurent Kabila was killed dur-
ing a coup attempt in January 2001 and suc-
ceeded by his son Maj4en Joseph Kabila In 2002
Rwanda withdrew its forces and Kabila agred
to establish a transitional power-sharing
regime. Kabila won free elections held in 2006
but the result was contested by the opposition,
leading to renewed fighting. Official language:
French. Currency Congolese franc. Area:

2 345.109 sq km (895 348 sq mi). Population (2007

est): 65751 512. Capital: Kinshas

Congo-Brazzaville, Republic of (name
until 1960: Middle C.ongo; name from 1960 to
1999: Republic of Congo) A country in W cen-
tral Africa, bordering on the Crngo River. The
uplands give way to plains in the NE. The Pop-
ulation is composed chiefly of Bantu tribes.
Economy. largely agricultural the main cash
crops being sugar cane, palm oil, cocoa, and to-
bacco. Minerals include lead, zinc, and gold; oil
was discovered in 1!159 and is now an imPortant
source of revenue. Histoty. in the 15th century
the Portuguese established trading relations
with the Congo kingdom. ln the lgt}I century
the exploration of the Frenchman Pierre de

Brazza (1852-1905) led to the establishment of
the colony of Middle Congo, which in 1910 be-
me one of the four territories of French
Equatorial Africa In ll58 it attained internal
self-government as a member of the French
Community and in.1960 became independent.
Maj Marien Ngouabi came to Inwer in a mili-
tary coup (19ti8) bur was assassinated (1977) and
the government taken over by a military com-
mittee. Pla[s for a multiparty system were en-
dorsed by a referendum (1992) and elections
were held in 1993. However, the result was dis-
puted, leading to fighting between rival mili-
tias. In 1997 the former military leader Denis
Sassou Nguesso was reinstated in a coup; he
was elected president in 2002 Sporadic fight-
ing has continued- Official language: Frenctl
Currency: CFA franc of 100 centimes. Area:
342 000 sq km (132 018 sq mi). Population (200/
est): 3 8O0 510. Capital: Brazzaville.

Congo River (name from 7977 $til-t9.g7:
Zare River) The second longest river in Africa.
Its true source is disputed, one headstream
treing the River Lrrelebaand the other the River
Chambezi Below their confluence it flows N, as

the Congo River after Boyoma Falls. It flows W
then SW to enter the Atlantic Ocean at Boma-
The river is m important source of hydroelec-
tric power since the comtruction of dams in
the 1970s. Length:4820 km (3000 rni).

Congregationalism In Christianity, a
form of.church government in which central-
ized authority is rejsted and ach congrega-
tion is autonomous. Congregationalist groups
were active at the time of the Reformatiorl
and in England the Indep€ndents, as they
were knowrL were prominent during the Civil
War and Commonwealth" C,ongregationalism
spread to America, where it flourished. In Eng-
land, the United Reformed Ctrurch was
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founded in 1972 by the union of the Congrega-
tionalists with the Presbyterians.

Congress The legislature of the USA insti-
tuted by the constitution (1789) and comprising
the Senate, the upper house, and the House of
Representatives, the lower house. The Senate
serves as a check on the larger.House of Repre-
sentatives, with which it has equal legislative
responsibility as well as further powers to rat-
ify treati€s and confirm appointments. Each
state in the Union is equally represented by
two senators. There are 435 seats in the House
of Representatives, which are allocated among
the states according to population.

Congreve, William (1670-1729) Bdtish
dramatist. EduGted in Irelmd he returned to
England in 1588 to study law but under the pa-
tronage of *Dryden entered the literary world
instead. The comedies Lotte for Lwe (1695) and
Theway of theworld (1700)are his best-known
plays.

conic sections Geometrical figures pro
duced by the intersection of a plane anda cone.
If the plane cuts the cone at right angles to its
axis the figure is a circle. If the plane is tilted
slightly an *ellipse is formed. If the plme is
tilted further, until it lies parallel to the side of
the cone, the flgure is a *parabola. Tilted more,
the figure bmomes a *hyperbola in which the
plane also intersects another cone the vertex
of which touches the vertex of the flrst cone,
so that a hyperbola has two branches.

circle ellipse parabola hyperbola

conic section. The circle, ellipse, parabola, and

hyperbola are produced by slicing through the cone as

shown.

conifer A *gymnosperm tree of the widely
distributed phyhsm ConiJerophyra (550 species),

most abmdmt in the.colder temperate zones,

espcially in the north; elsewhere they are usu-
ally found at high altitudes. Nearly all conifers
are evergreen (larches are exceptions), with
simple needlelike or scalelike leaves. The re-
productive orgms are typielly borne in sepa-

rate male and female *cones, usually on the
same tree, and produce winged seeds that are
dispersed by wind. The principal fmilies are
the Pinaceae lpiues, cedars, spruces, firs, larches,
hemlocks, etc.li Cilpressaceae (rypresses, juni-
pers, arbor vitae, etc); Taxodiaceae (sequoias,
swamp g?ress, etc.liTaxaceae lyews); and Arau-
cariaceae lmortkiy puzzle, etc.).

conjugation The process by which exchmge
of genetic material occurs in certain lower or-
gaaisms by means of a connection between the
cytoplasm of the two "mating'individuals. In
ciliate protozoa and certain algae it is a type of
sexul reproductiorl the gmetes (or gmetic
nuclei) passing through a cytoplasmic bridge
(protozoa) or a conjugation tube (algae). In bac-
teria the connection between cells is by means
of special hairs (pili) or cell-to-cell bridges.

coniunctivitis Inflammation of the con-
junctiva-the membrane that covers the sur-
face of the eye and lines the eyelids. Popularly
known as pinkeye, it is marked by itching, red-
ness, and watering of the eye. It may be caused
by allergy to drugs or pollen; bacterial infec-
tiou or mechanical i[itation.
Connacht (o/ Connaught) A province and
ancient kingdom of the NW Republic of Ire
land. It consists of the counties of Galway,
Leitrim, Mayo, RoscommorL and Slifo. Area:
u722 sq km (5611 sq mi). Population (2002):

&ofl.
Connecticut A state in the NE USA" ir New
England. It is one of the most densely popu-
Iated states in the USA Manufacturing is im-
portant. Yale university is at New Haven.
Hisrory: one of the original 13 colonies in the
USd it was first explored by the Dutch in the
early 1'7tl century. The first settlement was by
English colonists from the Massachusetts Bay
Colony (1633-3s). tuea: 12 973 sq km (5009 sq mi).
Population (2000): 3,105 565. Capital Hartford.

connective tassue The tissue that supports,
binds, or separates the specialized tissues md
organs of the body. Connective tissue consists
of a semifluid ground substance of polysaccha-

ride and protein in which are embedded white
collagen fi.bres, yellow elastic fibres, and various
cells (including fibroblasts, which produce the
ground substance and the fibres). The amount
of collagen determines the toughness of the tis-
sue. Spmialized connective tissue includes fatty
tissue, blood, bone, and cartilage.

Connemara An area in the W Republic of
Ireland, in Co Galway bordering on the Atlmtic
Ocem. It contains many lakes, peat bogs, and

w
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the Twelve Bens, a group of quartzite moun-
tains.

Connery, Sir Sean (Thomas C.: 1929- )

Scottish fllm actor who became famous as

James Bond, a role he first played in Doctor No
(1!)62). Other films include lhe Name of the Rose

lt986l and Enfiawent l7W).

conquistador (Spanish: conqueror) One of
the men who conquered the Indians of Central
and South AmeriG for Spain in the flrst half of
the 16th century. Few in number, the conquis-
tadores were driven by a fanatical desire to
find fame and gold and to serve the Roman
Catholic Church. The most famous were
Herntn *Cort6s and Francisco "Pizarro.

Conrad, Joseph (Teodor Josef Konrad
Watgcz Korzenior,yskl 1857-1924) Polish-born
British novelist, who knew no English before
he was 20. Orphaned at the age of 11, he went to
Marseilles in 1874, where he became a sailor.
Conrad published his first novel, Almayu's
Folly, in 1895. His seagoing experiences in-
fluenced both the themes of his fiction md his
own moral outlook. His major novels include
Lord Jim l79ool, Nostromo (19041, The Secret Agent
(19{17), and Under Western Eyes (79171.

Conservatiye Party A tx political party
that grew out of the *Tory lnrty in the 1830s
mder the leadership of Sir Robert *Peel. His
repeal of the *Corn laws (18{6) caused a split in
the party, with the Peelites later joining the
Liberal Party. Under the leadership of "Dsraeli
the Conservatives acquired a distinct philosc
phy that combined identification with the
monarchy, the British Empire, and the Church
of England with social reforrn Under *Salis-

bury and then Balfour the party was alrnost
continuously in power from 1E86 to 1905 and
again, under Bonar *Law "Baldwin, Neville
*Chamberlain and *Churdrill, from 1922 to
11X5, being the dominant party in the coali-
tions of 1931-35 and 19lO-45. It was again in
office from 1951 to 1964 led successively
by Churchill, Eden (see AvoN, (RoBERr) AN-
THONY EDEN, 1sT EARL oF), "Macmillan, and
Home, from LqTO b Ly74 under *Heath, and
from 1gl9 to 1997 under *Thatcher and then
John *Major. The party's disunity over Euro-
pean integration contributed to its heavy de-
feat in 1997, after which William Hague
became leader. The Conservatives suffered a
second crushing defeat in 2001 lain Duncan
Smith tmk over the leadership, but was re-
placed by Michael *Howard in 2m3. David
*Cameron became leader in 2005.

Constable, lohn (1776-7s37) British land-

scape painter. After working for his father, he
trained in London at the Royal Acaderny
schmls. He painted the Suffolk countryside,
Hampstead Heattl and Salisbury Cathefual
with a particular concern for changing
weather conditions, exemplified in the Lealng
Horse 11825i Royal Academy) and DedhamYale
(1828; National Gallery, Edinburgh).

Constance, council of (1414-18) The 16th
ecumenical council of the Roman Catholic
Church" held in the German town of Constance,
which ended the *Great Schism by electing
Pope Martin V (74771. lt decreed that the au-
thority of a general corncil was sup€rior to
that of the pope.

Constance, lake (German narne: Bodensee)
A Iake on the River Rhine in W C,ermany,
Switzerland, and Austria. Area 531 sq km (205

sqmi).

constantan An alloy of 55% copper and 45%

nickel. It is used in electrical equipment, such
as resistors md "thermocouples, because it has
a high eltrtriGl resistance that does not
change with temperature.

Constantine the Great (?28s-337 
^D)Roman emlreror in the West (312-24) and sole

emlEror (32a-37). The son of C.onstantius
(c 250-305), Roman emperor in the West
(305-06), Constantine was acdaimed as his fa-
ther's successor by his troops at York but did
not secure his position uatil he defeated his
rival Maxentius (d-312). He became sole em-
peror after defeating the Eastern emperor
Licinius (c.270-325; reigned 311-24). Constan-
tine was t}le first Romaa emperor to adopt
Christianity. In 31il he issued the Edict of
Milan, which established toleration of Ctrris-
tians, and in 325 summoned the Council of
*Nieea, the first general council of the
Ctrurch. He was baptized on his deathbed-

constantinople &e TSTANBUL

constellations The 88 areas into which the
N and S hemispheres of the sky are now di-
vided, using established boundaries. Eadr star,
galary, or other celestial body lies within" or
sometimes overLaps,-the boundaries of one of
the constelLations and is often named in terms
of this constellation. They originally had no
fixed limits but were groups of stars forming a
distinctive pattem outlining a mythological
hero, animal, etc.

constitution The principles according to
which a country is governed The LJK bas an
unwritten constitution comprising some
statutes, much *common law, and a good deal
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of custofiL In many countries, the constitution
is written. The US constitution was drawn up
in Y87, ratified in 17E8, and came into effect in
U89. It contains 7 articles and 27 amendments
of which 10 constitute the *Bill of Rights (1791).

It defines the separation of powers, designed as
a system of checks and balances, between the
legislature, the executive, and the judiciary.
Amendments subsequent to the Bill of Rights
include the abolition of slavery (13), universal
suffrage (15), and prohibition of liquor (18).

ConstfictorA snake belonging to the family
Boidoe (70 species) occurring chiefly in tropical
regions. Constrictors are nonvenomous and
kill their prey by coiling their thick muscular
body around it and squeezing until it suffo-
cates. They often have claws, which are ves-

tigial limb,s. The family comprises two
subfmilies, Boinae (see BoA) and Pythoninae (see

PYTHON).

Constructivism A movement in abstract
sculpture, architecture, and design which was
launched in Russia by the R€olist ManiJesto
(1920) of the brothers Naum Gabo |\7890-gn\
and Antoine Pevsner (1886-1952) with the aim
of freeing contemporary art from political and
social overtones. The chief principles of con-
structivism were fuctionalism" the artiola-
tion of space, and the use of modern materials.
such as plastic and steel.

consuls The two mgistrates who held
supreme civil aad military authority under the
*Roman Republic. They were elected annually
by the Comitia Centuriata and presided over
the Sernte. Under the Empire tley were nomi-
nated by the emperor md held office for only
two to four months, the posts becoming hon-
orary.

contact lenses A removable form of lens
worn directly against the eye to replace slrecta-
cles for long or short sight or to protect the eye
in some disorders of the outer transparent
layer (cornea). Modern plastic contact lenses
are hard (corneal), gas-permeable (allowing
oxygen to permeate the cornea), or soft (hy-

drophilic).

contempt of coult An act or omission t-Irat

tends to undermine the authority of a court or
that is likely to prejudice a fair trial. Examples
are insulting a presiding judge or failing to
comply with a court order; magistrates are not
empowered to commit for contempt. The pub-
lication of matters on whidr tlle court is to de-
cide is alm a contempt. A person found in
contempt is liable to a line or imprisonment.

continenta! drift lhe theory, first set out
in 1912 by Alfred Wegener, that the continents
are not fixed in position but drift slowly (see

olso ILATE TEcroNIcs). Wegener's work was
based on similarities in gmlogical structures,
flora and fauna" and coastal outlines: in recent
years geophysical dat4 particularly from gm-
magnetic studies, have provided fi.rmer evi-
dence. It is believed that about 200 million
years ago a supercontinent (termed Pangaea)
began to break up (see GoNDWANALAND:
LAURASIA) and the fragments drifted apart
until the continents reached their present po-
sitions. It is probable that continents have been
joining together and breaking up throughout
the earth's history.

200 mya

135 mya

65 mya

cominental ddft. The position o{the continens ({rm
top to bottom) 200 million yean ago, 135 million years

ago, and 65 million years ago.

C
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continental shelf The area of sea floor ad-
jacent to the continents, dipping gently from
the shoreline to a depth of about 200 m. At this
depth, the shelf edge, the continental slope be
gDs, dipping more steeply to the ocean bot-
tom. Sheives tend to b€ wider off low{ying
regions thm momtainous regions; the average
width is about 70 krIL

contraception The prevention of un-
wanted pregnancy, also known as birth control
md family planning. The rhythm method and
coitus interruptus are the most simple but
least reliable. In the former intercourse is
avoided around the middle of the menstrual
rycle, when ovulation is most likely to occur; in
the latter the penis is withdram before ejacu-
lation. Barrier methods include the condom (or
sheath), which is worn over the penis, and the
diaphragm, which is fitted over the cervix of
the womb and should be used with a spermici-
dal jelly. Condoms also offer protection against
sexully trasmitted diseases, including AIDS.
The female condom (e.g. Femidom) offers simi-
lar protectiorl More reliable is the intra-
uterine device (lLlD)-a loop or coil, often im-
pregnated with copper, that is inserted into
the womb. Its method of action is not known.
Some women are unable to use an IUD as it
causes side effects (heavy menstrual bleeding
or recurrent infection). Since the 1960s, the
most efflcient means of preventing pregnancy
has been by taking hormonal pills (see onar
CONTRACEPTIVE), but this, too, may produce
side effects and is unsuitable for some women.
Alternatively, homonal contraceptives may be
administered by means of skin patches. A long-
term contraceptive method is the intramus-
cular injection, at twG or three-monthly
interuals, of a synthetic hormone (progesto-
gen). Recently developed methods for women
include the hormonal "morning-after" pill,
which must be taken within 72 hours of inter-
course and should not be used more frequently
than once per month; the administration of
progestogen by means of a subcutanmus im-
plant or a vagiml ring, which release the hor-
mone; and hormonal IUDs (e.g. Mirena). See also
STERTLIZATIoN; sropEs, MARIE (cnanr,orrr
CARMICHAEI).

contract In law an enforceable promir or
bargain, usually written but sometimes oral. A
simple promise for which nothing is given in
exchange is not a contract and is only enforce-
able at law as a "deed. Something of value,
called "consideration," must be exchanged in
return for the promise; the value must be real
but need not be equivalent. Breach of contract,

meaning fai.lure to fulfll its conditions, may re-
sult in the offender being sued for damges by
the other party.

contralto The deepest female singing voice.
Range: F below middle C to D an octave and a
sixth above.

Convection The transfer of heat within a
fluid by means of motion of the fluid. C,onvec-
tion may be natural or forced. In mtural con-
vection, the fluid flows by virtue of the
warmer IErt being less dense than the cooler
part. Thus the warmer fluid rises and the
colder fluid silks under the influence of grav-
ity. In forced convection, some external cause,
such as a fan" drives colder fluid into a warmer
one, or vice vetsa

Gonvergence (or convergent evolution)
The development in unrelated animals of simi-
larities resulting from adaption to the same
way of life. Thus whales (mammals) and fish
both aquatic, have evolved similar features in-
dependently.

COnvenSOS (Spanish converts) Spanish Jews
who were forced to become Romm Catholics
during the late 14th ard 15th centuries. The
Spanish "Inquisition was created largely to
prevent the apostasy of conversos and Mor-
iscos (Muslims forced to convert to Catholi-
cism). Jews who adopted Slnnish names and
professed Christimity ro avoid death at the
hands of the Inquisition were called Marranos
(Spanish: pigs).

Convocations of Canterbu4t and
YOrk Ttre assemblies of the clergy of the two
provinces of the Church of England. Dating
from at least the 8th century,'they were origi-
nally assemblies of bishops only. They later di-
vided into two houses, an upper house
composed of diocesan bishops and a lower
house composed of certain lower dergy. The
extent of their powers fluctuated but they
maintained the right ro tax tlle clergy until
after the Restoration. From 127 to 1852 rhey
were prevented by the Crown from dealing
with questions of business and held only for-
mal meetings. In 1969 many of their powers
were assumed by the General Synod of the
Church of England-

Convolvulus A widely distributed genus of
annual or perennial twining plants (about 250
species). The flowers are fumel or bell-shaped
and attractive. The Eurasian "bindweed (C ar-
vensis) is a noxious weed with deep persistent
roots and rapidly growing stems. Some species,
such as C. althdeoides, are cultivated in gardens.
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Some have medicinal (purgative) properties.
F arnily. Conv olwlace ae.

Conury 1.5318N 352W A marker town and
tesort in North Wales, in C.onwy county bor-
ough on the estuary of the River Conwy. It has
a l3threntury castle. A tunnel under the estu-
ary opened in 1991 Population (1991J,: 73 627 . 2. A
county borougl in N Wales creatd in 1996
from pa.rts of Gwynedd and Clwyd Area: 1130

sq km (436 sq mi). Population (2001):109597.

Coolc Captain James (rz8-29) Brirish
navigator and cartographer. He lirined the
Royal Navy (U55) and served in the Seven Years'
War (186-63), during which he surveyed the St
Lawrence River. His observations on the eclipse
of the sun in 1766 were presented to the Royal
Society, which gave him command of an expe-
dition to Tahiti to observe the tEnsit of the
planet Venus across the sun and to discover
Terra Australis, a presumed southern conti-
nent. The expedition set sail in the Endeartour in
1768 and, Venus observed, C.ook went on to dis-
cover and chart New Zealand and the E coast
of Australia" returning to England in 171.
His second voyage (7772-751 in the Resolrtion,
accompanied by the Advcnture, achieved the
circumnavigation of the Antarctic. He charted
Easter Island and discovered New Caledonia
the South Sandwich lslands, and South C,eorgia
On his return he received the Royal Society's
copley Medal for his dietary work (on avoiding
scurvy). On his third voyage (1775-79) he vvas

killed by Hawaiians.

Cook Mount (Maori name: Aorangi) 43375
17008E The highest mountain in New Zealand
in South Island in the Southern Alp,s. Height:
37sml7z38ftl.
Cook lslands a group of scattered islands in
the SE Pacific Ocean, a New Zealand depen-
dency. The chief islands are Rarotonga, Atirl
and Aitutaki. Fruit, copra" and motherof-peal
are exported Area: 241 sq km (93 sq mi). Popu-
lation (1991): 18 500. C,apitat Avarua-

Cookstown A district in central Northern
Ireland in Co Tyrone. Area:512 sq km (19E sq

mi). Population (2m1): 32 581

coolabar A tree, Eucolyptus microtheca, grow-
ing to 25 m, common inland in W Australia.
The wood is grey near the outside. deep red
within Also cdled jinbul, moolar, blackbo:r,
and dwarf box, it is used for building. Family
Myrtaceoe, ke also EUcALYPTUS.

coolldgc, John Calvin (1s72-19is) US
statesman: Republican president (1923-29). His
presidency followed the scandals of the ad-

ministration 11921-23l. of Warren Harding
(1865-1923) but Coolidge's own honesty was
never questiond- He supported US business at
home and abroad, but did little to curb the
speculation on the stock market that ended in
the 1929 financial crash.

Cooper, Gary (Frank James C: 1901-61) US
fiIm aCtor. He is best known for his portrayals
of tough but sensitive heroes in Hollywood
wes terns. These in clude The V ir gini on (19291, The
Westerfler (L9{l,a\d High Noon (1$21.

cooPerative socaeties Societies set up to
manufacture, buy, or sell produce, either with.
out profit or with profits distributed to
members or shareholders as dividends. The co-
operative movement was inspired by the
British philanthropist Robert *Owen in the
early 19th century md was seen as an alterna-
tive to the hardship that seemed to be Gused
by competition. C.ooperative societies in agri-
culture, in which machinery is shared and pro
duce is rnarketed jointly, are common in both
the advanced and developing countries. In the
UK the largest cooperative is the Cooperative
Wholesale Society (CWS).

coordinate systems C,eometrical systems
that lcate points in space by a set of numbers.
In Cartesian crrdiDates, devised by Ren6
*Descartes, a point is located by its distance
from intersecting axes. In a plane (two dimen-
sions) there are two ues and in s1x.ce (three di-
mensions) tlere are three. Usually t}te il(es are
at right angles to eadr other and are known s
rectangular axes, but oblique axes can also be
used Polar coordinates denote position by dis-
tance and direction A fixed point, called the
origh and a fixed line, called the polar axis, are
taken as the references. For a[y point, the
polar coordinates are the length r, of the ra-
dius of the circle centred at the origin and
passing through the point, and the angle, 0, be-
tween this radius and the polar axis. In three
dimensions, spherical polar cmrdinates are
used The radius of a sphere centred at the ori-
gin and the two angles it makes with the polar
axis define the point. See illustration on p.236.

Coot An aquatic *rail of the genus Fulta (9

sp€cies). Coots have broadly lobed toes, diving
deeply to feed on invertebrates and aquatic
plalts. The European coot (F. ctra) occurs
throughout the Old World and is 37 cm long
with black plumage and a white bill and
frontal shield.

Copenhagen. (Danish name: Kobenhavn)
55.10N 12 35E The capital ard chief port of Den-
rnark, on the E coast of Sjalland Notable build-

C
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B
ings include the lTthrentury Charlottenborg
Palace (now the Royal Academy of Arts) and
Ctrristiansborg Palace (now the parliamentary
md government buildings). Histor)a already a

human settlement in the year 900 AD, it be-
Gme capital of Denmark in 1443. It was at'
tacked by the Hanseatic League in the middle
ages md by Sweden in the 17th century. In 1801

the Danish fleet was destroyed by Nel son at
the battle of Copenhagen In 1728, and again in
1795, it \4/as badly destroyed by fire. Ocopied by
the Germans in World War II, it beme the
centre of a strong resistance movement. Popu-
lation (2000 est): 485 699.

Pt4. -3)
X

Copemicus, llicolaus (1473-1!13) Polish
astronomer, formul,ator of the modern helio-
centric theory of the solar system. After study-
ing mathematics ud music at Cracow and
Bologrra, Copernicus became interested in the
problem of calculating planetary positions,
since existing tables were out of date. He no-
ticed that by using a system in which the earth
revolved round the surL instead of Ptolemy's
geocentric system, these calculations would be
much easier to make. Redizing that these ideas
were at variance with the Church's view that
the earth was at the centre of the universe,
Copernicus only circulated them to a few
friends. The full text of his fuk De rdolution-
ibus oruum coelestium was published in 1F13.

Copland, Aaron (ts00-9o) US composer,
also active as a teacher, pianist, and champion
of contemporary music. He is best known for
his compositions in a popular style, such as the
ballets Billy the Kid (1938) and Rodeo (1%2). His
othel works employ a variety of styles and in-
dude a piano concerto (1927) in a jazz idioru a

Piano Fantosy (7ffi), and the tone poern If,scape

l1%7),.

coPPer (Cu) A reddish-brown metal known
from prehistoric times and named after the is-
land of Cyprus, which was the principal source
in Roman times. It occurs naturally as the
native element, the sulphide chalcopyrite
(CuFeS,), the carbonate malachite (CuCO..

Cu(OH),), and other minerals. Copper is ex-
tracted by smelting and electrolysis. lt is ma}
leable, ductile, and is important because of its
good el<trical (second only to silver) and ther-
mal conductivity. C.opper is widely used in the
electrical industry and in the form of copper
pipes in plumbing. It is contained in the alloys
*brass and *bronze. At no 2q at wt 53546: mp
70M7'Ci bp 2563"C.

copra &e cocoNUT.

Coptic Church T]:e largest Christim
Church in Egypt. The C-opts trace the history of
their Ctrurch to St *Mark. As a result of its
Monophysite beliefs which were condemned
at the Council of Chalcedon (450, the Coptic
Church became mmewhat isolated from other
Ctrristian bodies. The Muslim conquest of
Egypt in 642, together with language and cul-
tural differences, widened the division The
Church suffered some persecution under Arab
dominion In u41 a number of Copts entered
the Roman Catholic communioru becoming the
Uniat C,optic Churctr- Alexandria held an emi-
nent position in the early Churdr and remains
the seat of the Coptic patriarcll who presides
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Copepoda A class of *crustaceans (7500

species), mostly 05-2 mm long, that have long
antennae, a single median eye, and no caraFrce.
There are 11 pairs of appendages on the head
and thorax and forked tail filaments (furca).
Copepods occur in abundance in fresh and salt
water, forming a constituent of plankton
Most feed on microscopic plants or aaimals
but some are parasitic on fish, other crus-
taceans, etc. See olso cYcLoPs.
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over the Church with 12 diocesan bishops. The
Copts are in communion with the Armenian
and Syrian (Orthodox) Churches.

copyright A type of intellectual property
consisting of the rights of authors, composers,

artists, photographers, publishers and others
who create or publish original works to reprG
duce their works. In the UK protection is given
by the Copyright Act (1956), the Copyright, De-

signs, and Pateuts Act (1988), and the European
Single Market Act (1992). The Copyright (Com-
puter Software) Amendment Act (1985) extends
copyright to computer programs. In EU coun-
tries copyright protection now lasts for 70
years after the death of the copyright holder
(or the date of publicatiorL if later). In the USA
(since 1998) it lasts for 70 years after the death
of the copyright holder or 95 years after publi-
cation when the holder is a corporatiorl In con-
trsL to a patent, copyright cannot exist in an
idea method, or scheme, but only in its exPtes-
siorl Infringement of copyright is known as
piracy. Under the Universal Copyright Conven-
tion (1952, revised 1971), works must be marked
with the symbol O, the name of the copyright
holder, and the date of first publication

Cofacle An ancient boat, usually round, made
of wickerwork or laths over which a water-
proofed animal skin has been stretched. Cora-
cles were used in Ireland and in Wales and
other pa.rts of W Britain

coral A sdentary marine animal belonging to
a class (Anthozoo) of cnidarians. They are found
in all oceans, feeding mainly on small animals.
Reproduction can be asexual (by budding) or
sexual, the eggs being fertilized in the water.

The stony (or true) corals (order Madrepo-
rori4; about 1000 species) secrete a rigid exter-
nal skeleton made of almost pure calcium
carbonate. Coral reefs are slowly produced by
succeeding generations of stony corals, occur-
ring in dense colonies, chiefly at depths of less

thm 50 m and at temperatures above 20oC.

Within this zone symbiotic algae (zooxanthel-
lae) stimulate the growth of coral skeletons.

Coral Sea A section of the SW Pacific Ocean
off NE Australia- It contains the *Great Barrier
Reef.

coral snake A New World burrowing ven-
omous snake that preys on other snakes. The
main genus, Micrilrus (,t() species), ranges from
the S USA to Argentina: most species are
ringed with red, black, and yellow or white. Old
World coral snakes are similar and found in SE

Asia (genus Colliophis) and Africa (genus Elops).

Family Elaldoe (cobras, mambas, coral snakes).

The rear-fanged false coral snakes have similar
patterning but belong to the fmily Colubridae
(grass snakes, etc.).

cor anglais A double-reeded musical instru-
ment, the alto member of the oboe family. It is
a transposing instrument, the notes sounding
a fifth lower than writterl It has a range of two
and a half octaves from the E below middle C.

Coldaitales An order of extinct *gym-

nosperm trees that-with Cclamites-formed
vast forests during the Carboniferous and Per-
mian periods (370-24o million years ago). The
trees probably grew up to 30 m higlt, with
strapshaped leaves, up to 1 m long.

C6rdoba 37s3N 446w A ciry h s spail in
Andalusia on the River Guadalquivir. It became
the capital of Moorish Spain in 755 AD and by
the 10th century was Europe's largest cultural
centre. Its immense Moorish cathedral (8th-
10th centuries) was originally a mosque. Popu-
lation (1998 est): 309 961.

Cordon Bleu originally, the blue ribbon of
the knight's grand cross of the Order of the
Holy Spirit, the first order of the Bourbon
kings. The term is now used to describe food,
or a chef, that achieves a very high standard-

Corelli, Arcangelo (16s3-1713) Italian vio
linist and composer. He established the con-
certo grosso, in which a small group of soloists
(typically two violins and cello) is contrasted
with the full orchestra- His most famous work
is the Christflos Concerto for strings and con-
tinuo.

Cotfu (Latin name: Corcyra: Modern Greek
name: K6rkira or K6rkyra) A Greek island in
the NE Ionian S€a" It has belonged to many
powers, including Venice (1386-1797) and
Britain (1815-54). The local produce includes
olives, figs, and citrus fruit, and tourism is im-
portant. Area: ff1 sq km (250 sq mi). Population
(1991): 107 592. Chief town: C,orfu.

corga One of two breeds of working dog orig-
inating in SWWales. The Cardigan Welsh corgi
has a long tail, rounded ears, and a shortish
coat, which may be reddish brown, streaked
brown, or black and tan: the Pembroke Welsh
corgi has a short tail, pointed ears, and a finer
coat of red, sable, fawn, or black and tm.
Height: 30 cm (Cardigan); 25-30 cm (Pembroke).

coriander An annual plalj,t, coriandn
sativum, 20-70 cm high, with sma.ll pink or
wNte flowers. Probably native to the Mediter-
ranean, it is oltivated for its spicy seeds. Fam-
rly.UmbelliJ*oe.

q
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B
Corinth (Greek name: K6rinthos) 3756N
22 55E A port in S Gre(e. Histtrla a settlement
before 3000 Bc, it became the second largest
and richest of the Greek city states after
Athens, rivalry between the two culminating
in the *Peloponnesian War. Destroyed by t-he

Rornans in 146 Bc, Corinth was later revived as

a Roman colony (44 Bc). Population (1995 est):
266[}0.

Corinthian order See oRDERs oF ARcHr-
TECTURE.

Corinthian+ Epistles of Paul to the
Two New Testament books written by the
apostle Paul to the Christian Church at Corinth
in about 57 AD. In the first he answers ques-
tions on practical and doctrinal issues, for ex-
ample marriage and celibacy, the resurrection
of the dead and the Eucharist. In the second he
defends himself against his opponents at
Corinth.

Coriolis force e force required to account
for the motion of a body as seen by an observer
in a rotating frme of reference. It is often re-
ferred to as a fi.ctitious force as it disappears on
changing to a nonrotating fram€. For example,
a shell shot from a gun at the centre of a rotat-
ing table appears to an outside observer to
travel in a straight line. To an observer on the
table it appears to have a curved path The Cori
olis force is required to account for this appar-
ent tangential acceleration- The C.oriolis force
is responsible for the formation and direction
of rotation of anticyclones and whirlpools.
Named after the French physicist Gaspard de
Coriolis (1792-1843).

cork Tissue that forms the outer layer of
*bark in wmdy plants. The cork oak (Quercus

suber) is cultivated in Portugal and S]w Spain as

the source of commercial cork The cork is
stdpped from the tree every 8-10 years.

Cork (Irish name: Corcaigh) 1. 5154N 828w
The second largest city in the Republic of Ire-
lmd and county town of Co Cork. Ihe settle-
ment grew up around a monastery (founded in
about the 6th cmtury AD) and has many nG
table buildings especially its cathedrals and St
Ann's Shaldon Church. It is an industrial and
trading centre with a harbour. Population
l2m2l:12333E.2. The largest county in the Re-
public of lreland, in Munster. Mountains in the
W extend eastwards intersected by valleys, no
tably that of the River Blackwater. Its many
coastal inlets include Bantry Bay and Cork Har-
bour. Agriculture and fishing are important.
Its many castles include Blarney Castle, famous
for the Blarney Stone. Area:7,159 sq km (2880 sq

mi). Population (2m2 est): 448181. Crunty towr
Cork.

colrn A fleshy underground stem base of cer-
tain perennial herbaceous plants that acts as an
overwintering structure. Growth the follow-
ing season occurs by one or more buds: if two
or more plants are produced the corm is acting
as an organ of vegetative reproductiorL

Cormorant A slender long-necked waterbird
belonging to a family lPhalacruoracidae; N
species) and found on most coasts and some in-
land waters. 50-100 cm in length, cormorqnts
are typically glossy black and have webbed feet
and a long hook-tipped bill. Order: Pelecani-

fmmes (gannets, pelicans, etc.).

Corncrake A mi$atory bird, Crex crex. also
catled landrail that breeds in Eurasian grass-
lands, wintering in S Africa and Asia. It is 26 cm
long with a streaked brown plumage and a
rasping call. Family Rallidae (railsf

Comea The transparent outer layer of tlle
eyeball. Corneal grafts have been used success-
fully:.since the comea has no blood supply the
graft cannot be rejected by blood-borne anti-
bodies.

Comeille, Piore (1606-84) French drama-
tist. His te Cid (1535), the seminal play of French
classical tragedy, excited much controversy.
Here and ia Horace 7ffil,, Cinffi (16a1), and
Polyercte (7ili1he pioneered a dramatic genre
subsequently perfected by *Racine

Comet A trumpet-like valved brass instru-
ment, with cupshaped mouthpiece and conical
bore. Pitched in B flat, it has a range of two and
a half octaves from the E below middle C

comflower An ailrual, sometimes over-
wintering, herbaceous plant, Centaurea cyaflils,
growing to about 75 cm high a cereal crop
weed- Flower heads are bright blue with a pur-
plish centre. Family Con positae.

Cornish A Celtic language of the Brythonic
group, formerly spoken in Cornwall. It became
extinct in about 1Bm but has subsequently
been revived

Com laws The British laws that regulated
(1350-1846) the import and export of corn to
guarantee farmers' incomes. These l,aws were
bitterly resented by the working classes, be,
cause they kept theprice of bread higL and by
the manufacturers, who argued Orat little
money ws left for the purchase of manufac-
tured goods. The Anti{orn law League was led
by Ridnrd Cobden (18O4-5S) and John Bright
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(1811-89). In 1846 Sir Robert Peel's govemment
repealed them.

Com popPy An annual, or sometimes bien-
nial, poppy, Paparter rhoeas, with scarlet flow-
ers. Also called field poppy, it is widespread as a
weed and grows to a height of 50 cI[
Comucopia A decorative motif from Greek
antiquity denoting abundance and wealtfL It
consists of a gmt's horn filld with fruit and
flowers.

Cornwall (Celtic name: Kernow) The most
southwesterly county of England, bordering
on the Atlantic Ocean and the English Channel.
It is mainly hilly, rising to Bodmin Moor in the
E. Tourism is a chief source of income. Agricu}
ture is important: the long€stablished tin
mines were abandoned in the 1990s In 1998

Cornwall was officially recognized as the poor-
est region in the UK owing to the crises in
farming and fishing. Area: 35a6 sq km (tt69 sq
mi). Population (zm7l: 49174. Admtdstmtive
centre: Truro.

Cornwall, Duchy of A private estate of
some 130000 acres, mostly in Cornwall, Devon,
and Somerst, belongrng to the eldest son of
the sovereigrl who becomes Duke of Cornwall
at birth or from the moment his parent is
crowned.

COrOna The outer layer of a star's atmos-
phere. The sun's corona has two main com-
ponents. The iD[er corona lies above the
chromosphere and consists of rapidly rnoving
elertrons. Its temperature reaches about
20(x)000'C some 75000 km above the visible
solar surface (the photosphere). The outer
corona extends for millions of kilometres and
consists of comparatively slow-moving dust
particles. &e also soLAR WIND.

cononary heat disease The most com-
mon form of heart disease in the Western
world. It is caused by *atherosclerosis of the
coronary arteries, nNch reduces the blod
flow to the heart. This may precipitate the
formation of a blood clot in these arteries-
coronary thrombosis The patient experiences
sudden pain in the chest (see ANGINA pEc-

ToRIs) and the result may be a heart attack,
when the blood flow to the heart is suddenly
stopped (see rr,rvocARDrAL TNFARcTIoN). Coro
nary b5pass surgery is a procedure in which a
piece of vein from the leg or mammary artery
is used as a graft to bypass a section of core
nary artery blmked by atherorlerosis. In coru
nary angioplesty a catheter is inserted into a
mrrowed coromry artery and a balloon at the

tip of the catheter is inflated to dilate the blood
vessel.

COrOn€r In England and Wales, an officer of
the Crown appointed for life by a county coun-
cil from among suitably qualifled barristers,
solicitors, or qualified medical practitioners.
The main duty of a coroner is to inquire into a
death resulting from an act of violence or sus-
picious circumstances, or occurring in prison
He is often msisted by a jury of 7 to 11 people.
A jury verdict of manslaughter or murder is
equivalent to an indictment, and the coroner
can commit the accused for trial. A coroner
also inquires into cases of *treasure trove. In
Scotland, the coroner's duties are carried out
by the procurator fiscal.

Corot ,ean Baptiste Camille (1796-187s)

French landscape painter. Although he exhib-
ited at the Pris Salon from 1827, he did not
achieve critical acclairn until the 1850s, with
his poetical misty landscapes populated by
nymphs. More popular today are his open-air
sketches, small landscapes, and figure studies.

CorPoration tax A tax levied on the profits
of a company on an annual basis. ln the UK, the
rate of tax is announced by the chancellor of
the exchequer in his budget.

Corpus Christi, Feast of (htin: body of
Christ) A Christian feast honouring the insti-
tution of the Eucharist, observed in the West
on the second Thursday after *Whit Sunday.
The chief rite of the feast is the procession of
the Bless€d Sacrament. It is not generally ob-
served by Protestant Churches.

Correggao (Antonio Allegri; c.1,l9l-1534)
Italian Renaissance painter, bom at Correggio,
near Modena He worked chiefly in Parma,
where he decorated the Camera di S Paolo, the
domed vaulting of S Giovanni Evangelista, and
the cathedrd with frescoes that anticipate the
*baroque.

Corsica (french name: Corse) An island in the
Mediterranean Sea a region of France. It is
mountainous md largely covered with maquis,
a dense scrub type of vegetation Agriculture
produces citrus fruits, olives, vegetables, and
tobacco; sheep and goats are reared and
tourism is important. Histor'}4 under Genoese
control from the 14th century, it was sold to
France in U68. During World War II it came
under Italian occupation but was liberated by
the French in 19lit. Area: 8680 sq km (3367 sq
mi). Population (1999): 260 196. Capital Ajaccio.

CortS+ Hernan (1,185-1317) Spanish con-
quistador. In Hispaniola and Cuba from gO{

C
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D
he led a small expedition to Mexico in 1519 and
reached Tenochtitldn, the capital of the Aztec
Empire. In the absence of Cort6s, the Aztecs
launched an attack on Tenochtitlin, forcing
the Spaniards'retreat-the noche t/iste (night of
sorrows). Cort6s rebuilt his forces and de-
stroyed Tenochtitliin (1521) and the Aztec Em-
pire, founding New Spain After further
expeditioN he died in poverty in Spain

cortex The outer tissues of an animal or
plant organ In plants the cortex is situated be.
tween the *epidermis and vascular (conduct-
ing) tissues of stems and roots. Its cell walls
may contain corky and woody materials or sil-
ica, providing strength, and also stored food,
usually starch In animals the outer tissue of
the adrenal gland" the cerebrum, and the *kid-

ney is called the cortex.

corticosteroidr Steroid hormones s€creted
by the cortex of the adrenal glands (also a
group of synthetic drugs with similar prop
erties). The glucocorticoids (e.g. cortisone,
prednisolone, and dexamethasone) affect
carbohydrate metabolisrn fu antiinflamma-
tory drugs, they are used to treat allergic
conditions, inflammatory disorders, and auto-
immune diseases. The mineralocorticoids (e.g.

aldosterone, fludrocortisone) control salt and
water balmce in the body.

corundum A mineral consisting mainly of
aluminium oxide, the accessory minerals giv-
ing rise to a variety of colours. Sapphire is a
blue variety containing iron and titanium;
ruby contaitr chromium. The nongem vari-
eties are used as abrasives (corundum is the sec-

ond hardest mineral to diamond).

Cos (Modern Greek name: Kos) A Greek island
in the Dodecanese. It was a member of the
Delian League and the home of Hippocrates. It
produces fruit, silk, and tobacco. Cos Iettuce
originally came from here. Area: 282 sq km (109

sq mi). Population (latest est): 21 000.

Cosmic raylt A continuous stream of very
high-energy particles tlEt bombard the earth
from space. The primary radiation consists of
*protons and light nuclei with smaller num-
bers of neutral particles, such as *photons and
*neutrinos. These particles collide with atomic
nuclei in the earth's atmosphere producing
large numbers of elementary particles, known
as secondary radiation. One primary particle
may produce a large nlrmber of secondary par-
ticles on colliding with a nucleus. This effct is
called a shower. Some cosmic rays are believed
to come from the surl others from outside the
solar system.

cosmology The study of the origin, evolu-
tion, md structure of the universe. A varietyof
cosmological models have been suggested
through the ages. Two simple but incorrect
common-sense models are the flat earth
draped by a canopy of stars and the €rth{en-
tred (geocentric) universe, the *Rolemaic sys-

te[L More accurate theories emerged as

instruments were developed to study the heav-
ens (see AsrRoNoMY). &e also BrG-BANG
THEORY: STEADY-STATB THEORY.

Cos3acks A people of S and SW Russia de
scended from independent Tatar group and
escaped serfs from Poland, Lithuania" and Mus-
covy. They established a numhr of indepen-
dent self-governing communities, which were
given special privileges by Russian or Polish
rulers in return for military service. Known
for their horsemanship, the Cossacks slowly
lost their autonomy as Russia expanded in the
17th and 18th centuries. Many fled Russia after
the Revolution (1918-21) and collectivization
subsumed remaining Cossack communities.

Costa Rica, Republic of A country in the
Central American isthmus betwe€n Nicaragua
and Panama- It includes the island of Cocos, .l83

km (186 mi) to the SW. The Caribbean lowlands
rise to a central plateau area, with volcanic
peaks readring 3819 m (12529 ft). The inhabi-
tants are mainly of Spanish and mixed descent,
with a dwindling Indian population Economy.
chiefly agricultural, the main crops being cof-
fee, bananas, and sugar. Almost 75% of the land
is forested with valuable woods, such as ma-
hogany, rosewood, and cedar. Mineral re-
sources indude gold, haematite ore, and
sulphur. Manufacturing is important and now
includes computer parts, processd foods, and
textiles. Tourism is now the cNef source of in-
come. The country's infrastructure and farm-
ing were demstated by Hurricane Mitih (1998).

Histor]4 discovered by Columbus in 1il2, it be-
came a Spanish colony in the lsth century and
the native Indian population was practically
\niped out. It v/as part of the captaincy general
of Guatemala until it gained independmce in
1821 From 1824 until 1838 it formed part of t}le
C.entral American Federation the country has
remained relatively stable since 19q& although
economic diffi.culties in the 1990s eused some
unrest. Oscar Arias Sanchez was elected presi-
dent in 2006. Offlcial language: Spanistr- Cur-
renqr colon of 100 c6ntimos. Area: 50 900 sq krn
(19653 sq mi). Population (2007 est): 4133884.
Capital: San Jos6.

death of a baby, usualy oc-
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curring overnight in its cot, from an uniden-
tifiable cause. In 1991-93 a campaign encourag-
ing mothers to lie babies on their backs and
not to overwrap or smoke over them resulted
in a 55% decrease in cot deaths in the t]K.

C6te d'lvoire, Republic of (name until
1985: Ivory Coast) A country in West Africa on
the Gulf of Cuinea- Swamps and tropical
forests give way to em to the N. The di
verre African population includes Baule, Bete,
Senufo, and Malinke. Economlz chiefly agricul-
tural, livestock being important as well as
crops, including maize, fams, and other tropi-
cal plants. The main cash crop is cocoa, of
which COte d'lvoire is the world's leading pro-
ducer. Exports of cocoa and coffee account for
about 40% of GDP. Mineral resources are
sparse. Industry, including tourism, is being
develop€d History explored by the Portuguese
in the late 15th century, the area was disputed
by several European trading nations, becoming
a French colony in 1893. It became part of
French West Africa in 1904 and an overseas ter-
ritory in 1915. It had internal self-government
as a member of the French C,ommunity from
1958 and became fully independent in 1960.

Falls in world cocoa prices led to economic cri-
sis in the 1980s. An IMF reform prograrnme
partially stabilized the economy in the 199G.
F6lix Houphou€t-Boigny, president from 1960
to 19!8, introduced multiparty democrary in
1990. In 1999 Gen Robert Guei seized power in a
military coup. He lost power in elections in
2000 and was killed while attempting to
mount a further coup in 2001 From 2002
rebels hostile to President Gbagbo took over
much of the N of the country. A new peace
plan was agreed in 2006 Official language:
FrencIL Currency: CFA franc of 100 centimes.
Area: 322 46i! sq km (724 470 sq mi). Population
(2m3 est): 16 631 000. Capital: Yamoussoukro.

Cotoneaster A genus of shrubs md small
trees (about 50 species) of N temperate regions
of the Old World. Some species are evergreen C.

horizontalis is a Wpular ground and wall cover:
C. hybrida pendula is a weeping standard Fam-
ily Rosaceoe.

Cotonou 6 24N 2 31E The chief city in Benin.
on the Gulf of Guinea- A deepwater port, it is
the nation's main commercial centre. Popula-
tion (1994 est): 75O 00O.

Cotopaxi o,rcS 7828w The world's highest
active volcano, in N central Ecuador, in the
Andes. Height:58!)6 m (19457 ft).

Cotswold Hills A range of limestone hills in
SW central England, mahly in Gloucestershire.

It is noted for its picturesque towns and vil-
lages.

Cotton A herbaceous plant of the genus
Gossypium Qn or 67 species, according to the
classification system), native to tropical and
subtropical regions. Several species are culti.
vated for the whitish outer fibres of their
seeds. Usrrelly 1-2 m higtu cotton plants bear
whitish flowers arrd produce seed pods (bolls),
which burst when filled with the sft msses
of fibres. The bolls are harvested medranically
and the fibres separated from the seeds (gin-
ning) and cleaned and aligned (carding), ready
for spinning into yarn. Cotton forms a light
durable cloth used in a wide range of gar-
ments, furnishings, etc. The seeds are cruhed
to yield cottonsed oil, used in margarines,
cooking oils, soaps, etc. and the residrrel meal is
fed to livestock. Family. Malvaceae.

cotyledon The seed leaf of seed-bering
plants (gymnosperms and angiosperms): a food
store within seeds providing the embryo plant
with sufficient energy to germinate. Rowering
plants with one cotyledon are classified as
*monocotyledons: those with two as *dicotyle-

dons. See csnMINettoN.

Couch grass A *Erass, AEropJron relrns, also
knom as quack grass or twitctr" native to Eu-
rope and naturalized in other N temperate re-
g:ions. 3(F120 m higtr" it is a serious weed of
arable crops.

Cougar A red-brown *cat, Felis coneolor, of
North and South America, also called puma,
mountain lion, and catamount. lt is 15-3 m
long including its teil (50-80 cm[ with long
hind legs enabling a powerful leap. It feeds on
a variety of animals.

coulomb (C) the SI unir of electric charge
equal to tie quantity of electricity transferred
by a orrent of one m1rere in one srcond
Named after Charles de Coulomb (1736-18{)5),

French physicist.

Coulomb's law see ELEcrRrc cHARGE.

Council of Europ€ An association of Euro
pean states, founded in 19{9, that is pledged to
uphold parliamentary democrary and to pro
mote tJrc economic and social progress of its
memb€rs. Its seat is in Strasbourg.

council tax In the UK, a tax to finance local
government that replaced the community
durge (see poLL TAx) in 1993. Adult residents
of private households are liable for the ta:c
which is cdculated by the local council accord-
ing to the market \ralue of the dwelling. There

C
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counterpoint. An example of counterpoint from J. S. Bach's fantasia in C minu.

are discounts for sole occupants and those on
low incomes.

Counterpoint The art of combining two or
more melodic lines simultaneously in music.
The word derives from the Latin punctus contra
punctum, point against point (i.e. note against
note). The use of counterpoint continued be-
yond the end of the polyphonic period (see

polypHoNy). In the 20th century contrapun-
tal techniques were used by Stravinsky, Hin-
demith, Tippett, and others.

Counter-Reformation A movement
within the *Roman Catholic Church to combat
the effects of the Protestant *Reformatiorl Ex-
tending from the middle of the 16th to the
middle of the uth century, it witnessed the
emergence of the *Jesuits, the Council of
*Trent, the extension of the *Inquisition, and a
revival of C:tholic spirituality.

countertenor A natural high male singing
voice, higher than tenor, common in England
in the Uth and 18th centuries. It is distin-
guished from the male *alto voice, which is
produced by falsetto, and has the same range as

contralto.

country and western A rype of US popu-
lar music that evolved from the hillbilly bal-
lads of the Appalachian Mountains and the
cowboy songs of the West. The singer is accom-
panied by the guitar and other stringed instru-
ments. Influenced by other styles of popular
music, country and western has its om off-
shoots, such as bluegrass.

county A gogmphical subdivision of a coun-
try, often with powers of local government. In
the UK counties are long established: the name
was applied by the Normans to the Anglo-
Saxon shire. In England and Wales the Local
Government Act 17972i effective 1974) amalga-
mated some old counties and established new
ones and placed a variety of public services in
the hands of elected county councils. The Lmal
Government (Scotland) Act (1973) created nine
new regions and three island areas. Northern
Ireland has six historic counties but adminis-
tration is now carried out by 26 district coun-
cils. In the 1990s Local Government Acts for

Scotland and Wales (199f effective 1996) re-
placed the Scottish system with 32 council
areas and reorganized Wales into 10 counties
and 12 county boroughs (all unitary authori
ties). In England several counties were abol-
ished and their powers devolved to the district
councils (now unitary authorities).

Couperin, Frangois (1668-17i3) French
composer, called le Grand the most famous
member of a family tlnt produced five genera-
tions of musicims. He was organist to Louis
XIV and at St Gervais and is best known for his
harpsichord music.

Courgette A variety of *marrow also called
zucchini, eaten when small and immature (up
to 15 cm long). Mature courgettes resemble or-
dinarymarrows.

Courtauld lrctitute of Alt A college and
gallery for the study of art history in Iondon.
The industrialist Samuel Crurtauld (1876-1917)

left his house in Portman Square with his col-
lection of impressionist paintings to London
University in 1931. ln 1990 the Institute moved
to more spa.cious premises in the ivest wing of
Somerset House in the Strand

Couftly love A literary convention describ.
ing passionate love, arising in l2th{entury
Provence in the poems of the *troubadours. It
is not certain to what extent courtly love actu-
ally existed as a social phenomenorl In the lit-
erary convention the aristocratic lover is
abFctly devoted to his chosen lady, whose
vittues are idealized with quasi-religious fer-
vour and who remains unobtainable b€cause
she is married to someone else. The lover is
bound by rules of *chivalry and is ennobled by
his attachment to the beloved On the other
hand. he suffers enormously from the capri-
cious behaviour of his lady, etc The convention
spread from Provence to ltaly, N France, G€r-
many, and England, where it was treated in de-
tail by Chaucer. It continued as an imlnrtant
element in the Eliabethan sonnet through the
influence of *Petrarch

court-martial A court, consisting of com-
missioned officers in the army, navy, or air
force, convened to try a member of any of
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these services for an offence against military
discipline or against ordinary law. An appeal
court was established in 1951 and is now gov-
erned by the C.ourts-Martial (Appeals) Act
(1968). An offender is not immune from trial by
ordinary courts, but they must take into ac-
count any punishment to which he was sen-
tenced by the court-martial.

coutts of Iaw Assemblies in which the law is
administered. In England and Wales *civil law
(see also corrauoN LAw; EquITy) is adminis-
tered by the County Courts and the High Crurt
of Justice and *criminal law is administered by
the Magistrates'Courts and tle Crown Court.
Appeals from the civil Iaw courts lie to the civil
division of the Court of Aplral and those from
the cdminal law courts lie from Magistrate's
Courts to the Crown Court and from the
Crown Court to the criminal division of the
Court of Appeal. Two or more judges of the
High Crurt, when sitting together, may consti-
tute a Dvisional Court, which hears appeals on
points of law from Magistrates' Courts, Crown
Courts, and certain tribunals. The Divisional
Court cm either (1) order the lower court to
coqtinue its hearing of the case in point while
directing how the law should be applied or (2)

allow or dismiss the appeal itself, if all the facts
of the case have already been heard and de
cided by the lower court. The House of Lords is
currently the Supreme Court of Appeal in both
criminal and civil cases, although the C.onstitu-
tional Rdorm Act 2005 will create a new
Supreme C,ourt. The High Court of Justice and
the Coufi of Appeal together with the Crown
Court form the Supreme Court of Judicature.

The County Courts have jurisdiction over
most civil law actions. AII divorce petitions
start in the County Courts but are transferred
to the High Court if defended. The High Court
comprises the *Chancery, Queens Bench (in-
cluding the Admiralty C.ourt (see MARTTTME

LAw) and the Commercial Court), and Family
Divisions. The appeals system in civil cases was
revised somewhat by the Civil Procedure Rules
of 1998.

A criminal a$e comes flrst before a Magis-
trates' Court (see MAGTSTRATE), which has ju-
risdiction in less serious cases (e.g. tmfflc
offences) but commits more serious cases for
trial at the Crown Crurt. The Crown Court,
which was created in 1971 to replace the Courts
of Assize md Courts of Quarter Session, is or-
ganized in six circuits (Midland and Oxford,
North Eastern, Northem, South Eastem, Wales
and Chester, and Western). A Crown Court sits
in London as the Central Crimiml Court (Old
Bailey). See also;uoca.

In Scotland the supreme court for civil cases
is the Court of Session, established in 1532, and
the supreme court for criminal mes is the
High Court of Judiciary. Appeals from the for-
mer lie to the House of Lords and from the lat-
ter to a tribunal of three judges of the High
C,ourt of Justiciary.

- 
appeal

-- case stated

courts of law. A slightly simplified diagram.

Cousteau, Jacques Yves (191(F97) French
naval officer and underwater explorer. He
shared in the invention of the aqualung (1913)

and invented a way of using television under
water. In 1915 he founded the Undersea Re-

search Group of the French navy at Marseilles
and in 1950 became commander of the oceano-
graphic research vessel Calypm. He was famous
for such fllms as The Silent Wdd (1953) md for
his environmental campaigns.

Covenant 1. (law) A binding agreerient be-
twe€n two parties whereby each promises to do
something for the other (s€e 4lso DEED). 2. In
the Old Testament, the agreement between C,od

and Israel, which forms the basis of the Jewish
religion. In return for obedience to the Law
(the Ten Commandments) as delivered to
Moses, the Israelites were privileged as God's
chosen people.

Covenantels Scottish Presbyterians who in
the 16th and 17th centuries covenanted to de-
fend their church. The National Covenant of
1538 was signed by thousands of Scottish Pres-
byterians after Charles I's attempt to introduce
the English Prayer Book, this opposition culmi
nating in the Bishops' Wars. In the English
*Civil War the Covenanters joined the parlia-
mentarians in 1643 in retum for the promise of
church reform. After the Restoration (1660)

they were persecuted until the re-establish-
ment of Presbyterianism in Scotland after the
Glodous Revolution (1688).

Covent Garden The principal English opera
house, officially narned the Royal Opera House.
The first theatre on t}Ie site was opened in 1732,

m
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and the present building dates from the 1850s;

it is currently the home of both the Royal
opera md tlle Rofal Ballet Company. It takes
its name from a square (originally a convent
garden) onto which it backs, which wm laid out
in 1631 by Inigo *Jones. For mary years Lon-
don's fruit and vegetable market occupied the
square but in 1973 it moved to.Nine Elms

fWandsworth) and the square was redeveloped
as a shopping precinct.

Coventry 1.5225N 130w A city in central
England, in Coventry unitary authority, West
Midlands. Heavily bombed during World War
II, the city centre was almost entirely rebuilt.
The new cthedral, designed by Sir Basil
Spence, was opened in 1962 and retains the
ruins of the old cathedral which was bombed
in 1940. Population (199111 299376.2. A unitary
authority in central Englan4 in West Mid-
Lands. Area: 97 sq km (37 sq mi). Population
(2001): 300 844.

Coward, Sir Noel (1899-1973) British
dramatist, composer, and actor. He first estab-
lished his reputation with The Vortex (79241, a
domestic drama, but his best-known plays are
elegant comedies of mmers, such as Hay Fevr
(1925) and Blithe Spirit (1911). He also con-
tributed to revues, musicals, and fllms, notably
ln Which We Sente (1942) and Brief Encounter
(1e46).

Cowes 5045N 118wA town in S England, sit-
rEted on the Isle of Wight. It is a resort and
yachting centre. Population (1991): i6 335.

Cowpea An annual African plant, Vigna un-
gutulata, widely grown for food in tropical
areas. There are two forms: a short erect one
grown in Africa and America whose seeds are
used dried, and a tall climbing one grown in SE

Asia whose long pods are eaten when young.
Family: Legufrinosae.

Cowper, William (1731-1800) British poet.
His publications include 0lney Hymns (7779;

with John Newton), "John Gilpin's Ride" (u83), a
comic ballad, arrd. The Task (1785), a long poem
on rural themes. He was mentally unstable
throughout his life, and frequently attempted
suicide.

cowpox A contagious virus disease of cattle
that can be contracted by humans. Edward
*Jennei used fluid from cowpox blisters to
produce the flrst effective smallpox vaccine.

cowrie A *gtrtropod mollusc of the farnily
Cypraeidae labort 160 species), rnostly found in
warm seas.1-15 cm long, cowries have glossy

shells with inrolled lips and feed at night on
smallmimals.

cowslip A perennial spring-flowering Eura-
sian herb, Primulo veris, growing to a height
of 20 cm. It has bright-yellow flowers and is
found from lowland meadows to alpine pas-

tures. Famil)r Primulaceae (pimrose family).

coyote A wild *dog, Conislatrans, of Central
and North American grassland, also called
prairie wolf. Coyotes are about 120 cm.long, in-
cluding the bushy tail (30 cm), and have yellow-
ish fur. They hunt alone or in packs.

coypu A South American aquatic *rodent,

Myocaster coyrys. About 60 cm long (excluding
a long hairless tail), it has thick brown fur and
webbed hind feet. The underfur of the belly is
known as nutria" and coJ4)us are farmed for
f rr. F amily. Ca pr om y idae.

cfab A *crustacear belonging to the trib€s
Brachyura (true crabs; about ,1500 species) or
AnomwalabottT3oo species). True crabs have a
wide flat body covered by a hard carapace.
There is a large pair of pincers and four pairs
of legs used for walking (typically sideways) or
swimming. They are carnivores or scavengers
and most species are marine. Order: Decapodo^

crab apple A tree, Malus sylvestris,2-70 m
high: one of the species from which cultivated
*apples have been developed A native of Eu-
rope and Asia it is sometiules groM as m or-
namental. Famil),: Rosaceae.

Crabbe, George lt7s4-78tzl British poet,
doctor, and deric, born in Aldeburgh Suffolk,
scene of many of his poems. The Village (7783)

was a brutally realistic portrayal of rural life,
as were the verse tales of The Borough (1810) and
Tales of the Hall 17819]|.

Crab nebula a turbulent expanding mass of
gas, lying about 6000 light years distant in the
constellation Taurus. lt is the remnant of a
*supernova observed iri 1054 Within the neb-
ula lies the Crabprlsar. This optical *pulsar ro-
tates with a period of only 0.033 seconds.

Cracowsee xnax6w.

Craigavon A district in central Northem
Ireland, in Co Armargh Area: 279 sq km (108 sq
mi). Population (2007)l ffi 571.

crake A smal1 shy bird belonging to the *rail
family, commonly found in marshes and
swamps. The Eurasian spotted crake (Porz4na
porzanal is 23 cm long and has a red ring at the
base of the bill.

Cranach the Elder, Lucas (Lucas Muller:
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7472'75531 German artist. Because of his for-
traits of Reformation leaders including his
friend Luther, he is sometimes called the Re-
formation painter. He is also noted for his styl-
ized but sensuous nudes, e.g. Adam and Ete
(Courtauld Institute, London).

cranberry A low evergreen shrub of the
geusVaccif,ium,bearing red edible berries md
growing in acidic boggy areas. V. oxycoccus oc-
curs in Europe, N Asia and North America. y.
macrocarpotl of North America has larger
fruits (about 15 m across). Famlly: Ericaceae
(heath family).

crane A long-legged bird belonging to a fam-
1ly (Gruidae;14 species) occurring in Old World
regions and North America- Up to 140 cm tall
with a wingspan of over 200 cm, cranes vary
from grey to white with black wingtips; some
species are crested. They fed on grain, shmts,
and small animals: northern species are migra-
tory. Order: Gruiformes (rails, etc.). See olso
DEMOISELLE; WHOOPING CRANE.

cranefly A harmless fly, also called daddy
longlegs, belonging to the family Tirylidae.
Crmeflies are 6-75 mm long with long delicate
legs and wings. The larvae generally occur in
water or rotting vegetation. However some-
the leatherjackets-are plant pests.

cranesbill A herbacmus plant of the genus
Ceranium (about ,10O species), widely distrib-
uted, and usually having pink or purple flow-
ers. They take their name from the long
slender beaklike carpels. The meadow cranes-
bill, lG. pratensel, a perennial up to 60 cm high,
has violet-blue fl ower s. Faraily. Ger aniaceoe.

Cranmer, Thomas 1t48rt556) Anglican re-
former and martyr. He was consecrated Arch-
bishop of Canterbury in 1532, following his
support of *Henry VIII in the king's divorce
dispute with the pope. He is especially remem-
bered for his contributions to the Prayer Books
of 1549 and 1552. Under queen Mary he was
tried as a heretic and burned at the stake.

Crassus, Marcus Licinius (c.115-53 Bc)
Roman politician, nicknamed Dives (wealthy).
Crassus suppressed Spartacus' revolt (n) and

irined Pompey and Caesar in the first Triumvi-
rate (60). He was killed during an invasion of
Parthia-

cralffish A freshwater *crustacean, also
called crawfish and crawdad, belonging to the
superfamily Nephrofidea.It has a smll lobster'
like body, 25-75 mm long, and feeds on plant
and mimal material Some species are edible.
Order Decafnda.

Cr6cy, Battle of (26 August 1346) The first
land battle of the *Hundred Years' War,
fought in N France, in which the Englisb led
by *Edward III, defeated the French under
PhilipVI.

Cree An Algonkian-speaking North American
Indian people. They lived by hunting and tmp
ping in small wandering bands. One group,
known as P1ains Cree, moved into the Plains
and adopted the buffalchunting culture of
this region often raiding for horses.

Creek A Muskogean-speaking North Ameri-
can Indim people divided into the Muskogee of
Gmrgia and the Hitchiti of Alabama- They
were cultivators and hunters and tattooed
their bodies heavily. A confederacy of Creek
towns fought the encroaching whites in the
18th and early 19th centuries. On their defeat
in the 1830s they were removed to Oklahoma.

Cremona 4508N 1001E A tom in N Italy, in
Lombardy. It has a lzth{entury cathedral and
a 13th-century palace. From the 16th to the
18th centuries it was famous for the manufac-
ture oi violins. Population (latest est): 75 160.

creosote A substance produced by distilling
tar. The creosote used for preserving wood is
obtained from "coal tar and is a brownish mix-
ture of aromatic hydrocarbons and *phenols.

Creosote made from wood tar is a mixture of
phenols and is used in pharmacy.

cneso! (or methylphenol; CH3CEHIoH)A liq-
uid *aromatic compound obtained from *coal

tar. It has three *isomers, a mixture of which is
used as a disinfectant.

cress A plant of the mustard family (Cru-

ciJeroel t}:le leaves of which are used in salads,

especially garden cress, or peppergrass (lepid-
ium sotivufil. The seedlings are eaten, often
with those of white mustard (Sinafis alba). The
European winter, or lan( cress (Borbareaverna\
grows to a height of 100 cm.

Cretaceous period A geological period of
the Mesozoic era, between about 135 and 65
million years ago, divided into the Lower and
'Upper Cretaceous. The dinosaurs and other
giant reptiles, as \ /ell as the ammonites and
many other invertebrates, became extinct at
the end of the Cretaceous.

Crete (Modern Greek name: Kriti) The largest
of the Greek islands, in the E Mediterranean
Sea. lt is generally momtainous, rising over
24ootD(7E74ftl.The economy is based primar-
ily on agriculture and tourisrn History: colo-
nized probably in the 5th millennium Bc from

K
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Asia Minor, Crete achieved extensive maritime
power during the Middle Minm period
(c.2000-c.1700 ac). Relics include the palace at
"Knossos and clay tablets bearing two differ-
ent scripts known as *Linear A and "Linear B.

Politically insignificant in the history of classi
cal Greece, it fell to Rome (67 Bc), Byzantium
(395 AD), and the Muslims (826). In 1204 it was
sold to the Venetians, who gave both the island
and Iriklion the name Candia. It fell to Turkey
in 1669 and was officially incorporated into
Greece in 1913. Area: 8332 sq km (32U sq mi).
Population (2001): 601 159. Capital Khaniii.

Creutzfeldt-Jakob disease (crD) A fatal
neurological disease characterized by rapidly
progressive dementia md involuntary jerkirg
movements, nrst described by C,erman psychi
atrists H. G. Creutdeldt (1885-1964) and A M.

Jakob (1884-1931). It is believed to be caused by
deposits of an abnormal fom of a brain pro-
tein (prion), which destroys surrounding brain
cells. Sporadic and inherited forms of CJD are
rare and typically affect elderly people, but the
disease can be transmitted accidentally (e-g.

through injections of prion-infected growth
hormone), appearing many years after the ini-
tial infection. In the mid-19S)0s a variant form
of CJD arose in the UK, which was thought to
be linked to the consumption of beef products
from cattle infected with *BSE.

Crewe 5305N Z27W Atown in NW England,
in Cheshire. Crewe developed as a railway junc-
tion with railway engineering and workshops;
it now has varied industries, including high
technology. Population (1991): 63 351.

Crick, Francis Harry Compton
(1916-2004) British biophysicist, who (with
James D. *Watson) proposed a model for the
molecular structure of *DNA (1953). Following
tlis breakthrougtl Crick helped to determine
the mechanism of protein synthesis. He shared
a Nobel Prize (1962) with Watson md Maurice
*Wilkins aud was appointed to the OM in 1991.

Cricket (sport) An 11-a-side bat-and-ball team
game, in which the object is to score the most
runs. It originated in England mong shep-
herds using their crooks as bats: its rules were
laid down in 17,14 and the game is played al-
most exclusively in the UK and its former em-
pire. It is presided over by two umpires (from
1993 a third umpire may make certain deci
sions in test matches with the aid of video re-
plays). It is played on a grass pitc}) 22 yd (20.72
m) long having at each end a wicket of three
stumps surmounted by two bails. The cork and
twine ball, encased in leather, is 8.8-9 in

(22.4-22.9 cm) in circumference and weighs
5.5-5.75 oz (155.9-163 g). The members of one
team take turns to bat in pairs, one defending
each wicket: the batsmen's objective is to score
runs by hitting the ball and exchanging ends.
Each player bats until he is bowled, caught,
stumped, run out, or judged lbw (leg before
wicket). The members of the other team fleld,
some taking turns to bowl the ball. Interna-
tional cricket is played minly in Test matches
between England, Australia the West Indies,
New Zealand, India,.Pakistan" Sri lanka, and
South Africa. In England first-class cricket
chiefly involves the 18 professional firstrlass
county teams.

cricket. The pitch, showing the usual fielding positions
(for a right-handed barman).

Cricket (zoology) An insect, resembling a
grasshopper but with longer antennae, belong-
ing to one of several families of the order Or-
thaptera. Tlte males stridulate (i.e. make a
chirping noise) by rubbing the front wings to-
gether. True crickets (family Gryllidae; 24c0
species) have black or brown flattened bodies,
3-50 mm long, with long tafl appendages (cerci)
md short forewings (they do not fly). The fe-
males have long needle-like ovipositors for de-
positing eggs in soil or crevices. True crickets
are omnivorous.

Crimea (Russian name: Krym) A peninsula
and autonomous region (oblasr) in the S

Ukraine. It is mainly flat but rises to 1915 m
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(5069 ft) in the S. Iron ore is mined here md
wheat, tobacco, and wine are producd-History.
colonized by Greeks in the 6th century BC, the
Crimea was invaded by Goths, Huns, and others
and in 1239 was made a khanate by Tatars. This
was overthrown by Turks in 1475, and the area
was annexed by Russia in 1783. Following the
break-up of the Soviet Union in 1991, many
Crimeans now favour union with Russia or
total independence. Area: about 27000 sq km
(10423 sq mi). Population (2005 est): 79942;fi.
Capitat Simferopol. See 4lso CRIMEAN wAR-

Crimean War (u53-56) The war between
Russia, on one side, and Britain, Frmce, the
OttoDan (Turkish) Empire, and (from 1855)

Sardinia-Piedmont, on the other. Caused by
Russia's expa.nsionist ambitions in the Balkans,
the war culminated in the year-long siege of
Sevastopol and the battles of *Balaclava and

"Inkerman. Ihe Russians eventually evacuated
the port in September 1855 md peace was for-
mally concluded at Paris (1856). Over 250000
men were lost by each side, many from disease
in the appalling hospitals of the Crimea- See also

NIGHTINGAlE, !LORENCB.

criminal law The body of law determining
the acts and circumstances that amount to a

crime (a wrong against society prohibited by
law) and the punishment for crimes. Criminal
law derives in England chiefly from *common

law although statute law has contributed sig-
nificantly to its development. Most crimes en-
tail both an act (actils reils) and a mental
element (mens rec). However, there is a growing
numb€r of crimes in which no mental element
is necessary (called crimes of strict liability),
such as most motoring offences. Insanity, in-
fancy (children under the age of ten), or duress
(an act committed under threat of death or se-

rious personal injury) may excuse a crime, but
ignorance of the law does not if, in cases in-
volving a mental element, the offender intends
the result of his acts. In England all criminal
cases appear first before a Magistrates' court
and may then be committed to the Crown
Court (see couRTs oF rAw).

crinoid A marine invertebrate anirnal be-

longing to a class (Crinoidea; about 700 sPecies)

of *echinoderms. It has a small cupshaped
body covered with calcarmus plates and with
five radiating pairs of feathery flexible arms
surrounding the mouth at the top. Sea lilies are
fixed to the sea bottom, coral reefs, etc., by
a stalk. Feather stars, e.g. Antedofl, are ftee'
swimming. Crinoids occur mainly in deep
waters and feed on microscopic plankton md
detritus. The larvae are sdentary.

critical mass The mass of fissile substance
tllat is just capable of sustaining a *chain reac-
tion within it. Below the critical mass, tm
many of the particles that might have induced
a reaction escrPe.

critical state The state of a gas at its critical
temperature, pressure, and volume. The cdti-
Gl temperature is the temperature above
which a gas cannot be liquefied by increased
pressure alone. The Epour pressure of the gas

at this temperature is the critical pressure and
its volume, the critical volume. In the critical
state the density of the vapour is equal to the
density of the liquid.

Croatia (SerboCrmt name: Hrvatska) A re-
public in SE Europe, on the Adriatic Sea. It is
chiefly mountainous, with plains in the NE.
Economy. mainly agricultural, producing cere-
als, potatoes, tobacco, fruit, md livestock. In-
dustries include food processing, metallurgy,
and textiles. Tourism is reviving. Histtr a set-
tled by the Croats in the 7th century AD, the re-
gion was successively controlled by Hungary
Turkey, and Austria until the formation of the
kingdom of the Serbs, Croats, and Slovenes
(later Yugoslavia) in 1918. Following occupation
by the Axis Powers inWorldWar II, Croatia be-
came an independent state (1911), rejoining Yu-
goslavia h 1915. In 1991 there was f,ghting
between Croatian nationalists and the Serb-led
Yugoslav army. Croatia's independence was
recognized in 1992. The mainly Serb Krajina re-
gion declared itself independent from Crmtia
but was recaptured by government trmps in
1995. Croatia was involved in the Bosnian civil
war between 1991 and 1995. In the late 1990s

there was growing opposition to the authori-
tarian rule of Franjo Tudjman and following
his death (1999) his nationalists were heavily
defeated in parliamentary elections (2000). The
leftist Stjepan Mesii became presidmt in 2000.

Offlcial language: Cr@tim Currenc5n kum.
Area:56538 sq km (22050 sq mi). Population
(2007 est): 4 493 312. Capital: Zagreb.

Croce, Benedetto (1s66-1952) Italian phi-
losopher. His system is expounded in Philoso-

phy of Mind (1900-10). The only reality is
mental and this reality is divided into theoreti-
cal and practical Theoretical reality comprises
intuition (art and aesthetics) and conception
(philosophy or history), while practical reality
comprises individual will (politi@l arrd eco-
nomic activity) and universal will (moralit9.

crocodile A reptile belonging to either of
two genera, Crocodylus or osreoloemus, and dis-

tinguished from alligators and caymans by

q
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having a more pointed snout and fewer teth
the fourth tooth of the lower jaw remaining
visible when the mouth is closed. Crocodiles
occur chiefly in tropical fresh waters although
the estuarine crmodile (C porosus), which
reaches a length of 6 m, occurs in coastal wa-
ters of SE Asia md Australia Crmodiles belong
to the order Crocodilia (about 20 species). Croco
dilians are amphibious maidy nocturnal carni-
vores and rivers, where they prey chiefly on
fish but also on water birds and land animals.
They have long powerful jaws and a covering
of protective bony plates; the ears and nostrils
can be closed by valves when under water. The
female builds a nest of mud or vegetation in
which over a hundred shelled eggs may be laid.

crocodile bird an African riverbank
col:tset, Pluvianus aegyptius, that feeds on par-
asites picked from crocodiles. It is 23 cm long
and is black with white markings.

Crocus A genus of low-growing plants (75

species), native to Mediterranean regions and
widely planted in gardens. Spring-flowering
slrecies include C. wrnus, with white, blue,
or purple flowers, and C. aureus, with deep-
yellow flowers-C. speciosus is a purple autumn-
flowering species. An Asian species (C sativus) is
the source of "saffron. Fffiily: Iridaceae. Com-
p4le AUTUMN CROCUS.

Croesus (died c.545 rc) The last king of
*Lydia (c. 560-c. Y6 rc), famous for his wealttl
He conquered the Greek cities on the coast of
Asia Minor but was defeated by the Persian
king Cyrus (lI) the Great (d.529) in 546. Accord-
ing to legend, Croesus was saved by Apollo
from execution by Cyrus.

Crohn's disease An inflammatory disorder
of the intestinal tract named after the US
physician B. B. Crohn (1884-1983). Symptoms in-
clude abdomhal pain md diarrhoea. Its cause
is not known. Patients are treated with drugs;
some c:ses require surgery.

Cro-Magnon A prehistoric race of men.
Skeletal remins were found (1858) at Cro-
Magnoo SW France and similar bones of tall
broad-faced individuals have been found at
other European sites. They first appeared
about 35000 years ago. The Cro-Magnon
hunted reindeer, bison, and wild horse and pro-
duced the earliest known examples of cave art
(see LASCAUX). See also HoMo.

Crompton, Samuel (77si-78271 British in-
ventor of the spinning mule (17/9). It was able
to produce yarn of a higher quality ard at a
greater speed than had previously been pos-

sibie. Crompton sold his idea for very little
money but in 1812 he was awarded a parlia-
mentary grant of f,5,000.

Cromwell, Oliver (1599-16s8) English sol-
dier and statesman: Lord Protector of Englmd
(1653-58). Cromwell was MP for Huntingdon in
the parliament of 1528-29 and a critic of
Charles I il ttre *Long Parliament, summoned
in 190. After the outbreak of the *Civil War
he raised a troop of cavalry, the nucleus of his
Ironsides (formed 1ft3), and fought at Edgehill
(1642). He held command at *Marston Moor
(1644) and was instrummtal in the formation
of the *New Model Army under Fairfu, which
with Cromwell as second in comrnand deci
sively defeated Charles at *Naseby (1545).

Cromwell acted as mediator between the king,
parliament, and the New Model Army but his
conciliatory attitude hardened after Charles'
flight to the Isle of Wight when the second
Civil War ended in Charles' defeat (1648),

Cromwell signed the king's death warrmt.
After the establishment of the Commonwealth
he ruthlessly subjected Ireland (1649-50) and
defeated Charles'heir at Dunbar (1650) and
Worcester (1651). In 1653 he expelled the Rump
of the Long Parliament and following the fail-
ure of the *Barebones Parliament (formed in
1653 and named after one of its members,
Praisegod Barebones), he accepted the Instru-
ment of Government, which established the
*Protectorate. As Lord Protector, Cromwell es-
tablished Puritanism but permitted religious
toleration. He ended. the first Dutch War, allied
with France against Spair (gaining Dukirk),
and conquered Jamie (1655). He refused 1xr-
liament's offer of the crown in 1657. He was
succeeded as Lord Protector by his son Ricthard
Cromwe[ (1626-17721, w}:.o was forqed to abdi-
cate in 1659.

Cromwell, .Thomar Earl of Essex
(c.1485-1?0) English statesman, who drafted
t}Ie legislation that made the English Ctrurch
independent of Rome (see REFoRMATToN). He
entered *Wolsey's seryice in 1514, became an
MP in 1529 and chancellor of the exchequer in
1533. He ended the marriage of Henry MII to
C,atherine of Aragon by a series of Acts that
made the king head of the English Ctrurctl Be-
tween 1536 and 1540 he organized the dissolu-
tion of the monuteries, after which his
negotiation of Henry's disastrous marriage to
Anne of Cleves led to his execution for treason.

Cronus A Greek deity, the youngest of the Ti-
tans. He ruled the universe after castrating his
father Uranus. He swallowed all the children
he fathered by his sister Rhea except Zeus, for
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whom a stonem substituted. Zeus wr reared
secretly in Crete and eventually overthrew
Cronus.

Crooket Sir William (1832-1919) British
physicist, who showed that cathode rays con-
sisted of charged particles rather than electrc
magnetic radiation, since they were deflected
by a magnetic field. He invented the Crmkes
radiometer and Crmkes glass, containing
cerium, to protect the eyes of the industrial
workers. He also discovered the element thal-
ium.

croquet A ball-and-mallet game that proba-
bly developed from paille-maille, aFrcnch game
played certainly by the 13th century. It is
played on a grass lawn, ideally 35 x ?A yd l32x
25.6 m), with m arrangement of six hmps md
one peg. Two to four players attempt to follow
a prescribed course through the hmps, each
using a distinctively coloured ball, the winner
being the flrst to hit the peg with his ball.

Crosbn Bing (Harry Lillis C: 1904-z) US
popular singer. He achieved worldwide fame
during the 1930s and 19,10s with such hits as
'White Christmas" (1912). He starred in many
films, often with Bob *Hope, and also in his
own radio and television shows.

crossbill A flnch of the genus loxia (3

species), 145-17 cm long, whose unique cross-
tipped bill is specialized for extracting seeds

from unopened cones. The common crossbill (L
cuntirosfial of Evtasia and North America feeds
on spruce seeds. The male is red and the female
grey-green The parrot crossbill lL. pytyopsitto-
cus) feeds on pine seeds

Crossbow A short bow mounted on a stock,
used in Europe throughout the middle ages.

Crossbows were composite, made of wood,
horn, tendons, and by the early 15th century of
steel (called an arbalest). They were drawn by
hand, a belt hook, or a winch. The bolt ot quor-
rel was short, iron-tipped, fletched with wood,
leather, or brass, and epable of penetrating ar-
mour.

Crossofierygii An order of bony fisll most
of which are now extinct. The suborder Rhi
ldistio were predatory freshwater fishes of
the Devonian and Carboniferous periods (about
4m-280 million years ago). some of which
evolved into the amphibians. The suborder
Cwlocanthini contains the coelacantlL the only
surviving member of the order. Subclass: Sar-

copterygii.

Croton A genus of tropical trees and shrubs
(750 species) many of which are of conomic

importmce. C tiglium of SE Asia produces cro
ton oil, a powerful laxative now considered un-
safe. The bark of C. cascarilla and, C. eluttria,
trees of the Bahamas, produces cascarilla, used
in tonics. C.loccifer from India and Sri Ianka
provides a lac used in varnishes. Several Brazil-
ian species produce dragon's-blood resin Fam-
ily. Euphorbiaceoe (spurge family).

Cfoup An acute infection of the respiratory
tract, usually caused by viruses, resulting in
inflammation and obstruction of the larynx
(voice box). Croup trcurs most commonly in
children under flve years of age: symptoms in-
clude difficulty in breathing. Treatment con-
sists of steam inldations and sedatives; severe
cases may require surgery.

crow A large songbird of the widely distrib-
uted family Cmridae l1O2 species). 3H5 cm
long, crows typicaly have a black or brightly
coloured plumage and a stout bill. Their food
includes carrion and they have a distinctive
call. The typical crows are the carrion, hooded,
and American crows but the family also in-
cludes the *rooks, *ravens, *choughs, jays, and
*jackdaws.

crown dependencies &e uNrrED KrNG-
DOM OVERSEAS TERRITON,IES.

cnown iewels Royal insignia md regalia md
the personal jewellery inherited or acquired by
a sovereign. The British Crom Jewels, kept in
the Tower of LondorL were mainly amassed
after the Restoration, the earlier set having
b€en destroyed under Cromwell. Those used
for coronations include a replica of St Edward's
crowD, the Sword of State, the Orb, and the
Sceptre- Those used for other state occasions
include the Imperial State Crown and another
Sword of State.

crown of thorns L A Madagascan shrub,
Euphorbia splendens, often cultivated for orna-
ment. Up to 100 cm high it has spiny stems and
clusters of small flowers. &e EUpHoRBtA- 2. A
spiny vigorous shrnb, Zizyphus spinachtisti. lt
is widespread in the Mediterranean region and
is said to be the source of Christ's crown of
thorns. Famil]4 Rh amnaceoe lbuckthorn family).

crown-of-thoms starfish A reddish
starfish, Ac4nthaster planci, that has a spiny
body, up to ,15 cm across, with 12-19 arms. with
the decimation of its chief predator-the
Pacific triton (Charof,ia tritonis)-by shell colle-
tors, it has spread throughout the South
Pacific.

Crown Prosecution Service en
dent prosecuting body established in

indepen-
England

C
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and Wales in 1986 to decide whether a case
should be pursued in the courts. It deals with
cases brought by the police (excluding traffic
offences)md is headed by the Drector of Pub
lic Prosecutions. In 2004 the government an-
nounced plans to renme it the Public
Prosecution Service.

Cruciferae (or Brassicaceae) A family of
plants (about 1900 species), mainly annual or
peremial herbs, abudant in N temperate
regions. The flowers are four-petalled and
cross-shaped. Many crucifers are of economic
importmce as food plants, cattle food, orna-
mentals, and weeds. Some, such as cabbage and
other brassicas, have been grown since ancient
times.

Cruikshank George (1792-1E72) British
pa.inter md illustrator. He illustrated such
books as Dickens' Oliver Twist and Ainsworth's
Tower oJ London. His etchings of The Bottle and
painting of The Wmship of Bacchus (Tate
Gallery) are moralizing sermons on alcoholism.

Cruise, Tom (Thomas Cruise Mapother IV;
1!)62- ) US film actor. His films include lhe
Outsiders (79u31, Born on the Fourth oJ luly (79891,

Eyes Wide Shut (19D9],, and Magflolia (2000). He
was married to Nicole *Kidman.

Cruiser A fast heavily armed warship, smaller
than a battleship but larger than a *destroyer.

Cruisers with increased fireyrcwer, nuclear
power, and greater versatility have replaced
most of the world's battleships.

Crusades The military expeditions orga-
nized in western Christendom primarily to re-
cover the Holy Places of Palestine from Muslim
occupation The first Crusade (1095-99) was
launched under tlte aegis of the papacy.

Jerusalem was captured and tJ:e Crusader
states of the Kingdom of Jerusalem, the
County of Edessa, AntioctL and Tripoli were
created The fall (11,14) of Edessa inspired the
unsuccessful second Cnisade (1147-,{8) and the
capture of Jerusalem by *Saladin in 1187 led to
the inconclusive third Crusade (118H2), led by
*Philip II Augustus of France, Emperor Freder-
ick I Barbarossa" and *Richard (I) the Lionheart
of England. The fourth Crusade (1202-{4) was
diverted from its initial objective, Egypt, and
sacked C.onstantinople (120a). The four Cru-
sdes of the 13th century failed to recover lost
ground and Acre, the last foothold of the West
in Palestine, was lost in 7291. See also cHrL-
DREN,S CRUSADE.

crustac€an An "arthropod of the subphy-
lum or superclass Crustacea (over 35m0

species), which includes the "barnacles, 
*wood-

louse, "shrimps, *lobsters, *crabs etc The had
bears two pairs of antennae md three pairs of
jaws; the head md thorax together are usually
covered by a chitinous caralnce. There are nu-
merous pairs of forked appendages, which are
modified for different functions. Crustaceans
are predominantly aquatic, breathing by
mem of gills. The larvae pass through several
stages (see METAMoRPHoSIS) to readr the
adult form-

cryogenics The production, effects, and uses
of very low temp€ratures, usually rneming
from -15OoC down to *absolute zero. The most
common method of producing cryogenic tem-
peratures is to use adiabatic processes. Cryo-
genic dfects include changes in electrical
properties, such as *superconductivity, and
changes in mechanical properties, such as su-
perfluidity (see SUPERFLUID). Cryogenics has
been applied to food presewatiorL life-support
systems in space, and liquid propllants.

Crysta! Palace A building designed by
Joseph 

*Paxton (1801-65) to house the *Great

Exhibition of 1851. The Crystal Palace, which
had aa area of 69892 qm W2289 sq ft), was
built in Hyde Park, London, of prefabricated
glass and iron. It was later reassembled at
Sydenlnm in SE London but burnt down in
1935.

crystals Solids that have a regular geometri-
cal shape because the constituent atoms, ions,
or molecules are arranged in an ordered re-
peating pattern, known as a crystal lattice.
There are seven crystal systems, into which all

system edges angles

cubic a=b=c
tetragonal a=b+c
orthorhombic a+b+c
hexagonal a = b+c
trigonal a=b+c
monoclinic a+b*c
triclinic a+b+c

0=p=T=90o
o=p=y=90"
s=p=1=gao
a=p=90";T=120o
o=p=T=90"
o=T+p=90o
c*p+1

unh cell

crystals. The classification of systals.
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crystals are dassified. Crystal structures are
studied by a variety of techniques, including
X-ray diffraction and electron microscopy.
CrystaloSraphy is concemed with the struc-
ture and properties of crystals. Noncrystalline
solids, such as glass, are said to be amorphous.

ctenophore A marine invertebrate animal,
also called comb jelly, sea gooseberry, and sea

walnut, belonging to the phylllm Ctenofhora
(about 80 species). lts transparent gelatinous
body is usually rounded and bears eight rows
of ciliated comblike plates, used for locomo
tion. Ctenophores often occur in swarms in
coastal waters, feeding on planktonic animals.

Cuba, Republic of e country in the
Caribbean Sea, off the S cmst of Florida. It con-
sists of two main islands, Cuba ald the IsIa de
la Juventud, together with over 1500 small is-
lalds ald keys. On the island of Cuba fertile
plains rise to mountains in the centre and SE

and Nlls in the NW. The population is mainly
of European odgin, with large African and
mixed minorities. Economy. mainly state cbn-
trolled" it is dependent upon its sugar crop. To-
bacco is another importmt export crop and
meat production is important in the domestic
economy. Mineral resources indude nickel.
The country has lost almost all its foreign
trade following the collapse of the Soviet
Union. Tourism is now the main source of rev-
enue. HistorJ4 discovered by Columbus in 1.192,

it was a Spanish colony (except in f62-53,
when it ms mcupied by the Bdtish) until 1898,

when Spain withdrew following war with the
USA After three years of US occupation Cuba
became a republic (1901) but the USA continued
to interuene in Cuba's affairs until1934. In 19lo
Fulgencio Batista (1901-73) took Cuba into
World War II on the Allied side. His corrupt
dictatorship was overthrown (1959) in a social-
ist revolt led by Fidel *Castro, after which rela-
tions with the USA became increasingly
strained and Cuba moved closer in its interna-
tional relations to the Soviet Union In 1!)61 an
invasion of Cuban exiles with US support was
defeated at the *Bay of Pigs and in 1962 the So-

viet installation of missile bases in Cuba re-
sulted in a US naval blockade. The crisis was
resolved when the Soviet Union agreed to re-
move the bases. In the 1980s Cuban troops were
involved in revolutionary conflicts in both
Africa and the Caribbean Since the collapse of
the Soviet Union (lsD1) Cuba has suffered eco-
nomic and political isolation Official language:
Spa.nish- Currenry: Cuban peso of 100 centavos.
Area 1,18124 sq km (,16735 sq mi). Population
(2003 est): 11 295 000. capital: Havaaa.

cubism A style of painring and sculpture,
originating in the works of "Picasso and
*Braque in about 1907. It started as an intellec-
tual investigation of how a solid form m be
represented in two dimensions without resort-
ing to illusionisrn Volume was suggestd by
the fusion of multiple viewpoints of an object,
which was presented as a complex of geomet-
rical shapes. After 19il the development of cu-
bism led to the introduction of collage. Cubism
was the principal catalytic influence on the
evolution of *abstract art.

cuckoo A bird belonging to a farnily (Cuculi-

daq 128 species) occurring worldwide and rang-
ing from 16-70 cm in lengttl- The European
cuckoo (Cuculus canorusl, grey with white bar-
ring, belongs to a subfamily of parasitic cuck-
oos (Cuculinae: 47 species); these lay their eggs in
the nests of other birds, which rear their
ypung. Order: Cucrliformes (cuckoos and tura-
cos).

cuckoopint A perennial herbaceous Euro-
pean plant, Arum macrlatum, also called lords-
and-ladies.30-50 cm tall, it has a rylindrical
duster of tiny flowers, which protrudes from a
funnel-shaped bract (spathe). The flowers give
rise to poisonous red berries. Family. Aroceoe.

cucumb€r An annual vijile, Cucunis sati,ius,
widely cultivated since ancient times. The long
green juicy fruits, up to 60 cm long, are eaten
raw, cooked, or pickled (see GHERKIN). Fmily:
Cucurwtaceoe (Eotrd family).

cuasine manceur A style of gourmet cook-
ery in which the traditional generous use of
butter, cream, and other rich ingredients is
minimized- Cuisine minceur was elaborated by
the French chef Michel Gu6rard (1933- ) in
the 1970s at his restaurant at Eug6nie-les-Bains
in SW France.

Cullinan diamond An exceptional dia-
mond weighing 3106 metric carats (c. 621 g)

when found in the Premier Mine, Soutl Africa,
in 1905. It was cut into 9 major and !X small
stones. The two largest (Star of Africa and Cul-
linan II) are set in the British royal regalia.

Culloden Moor A moor in N Scotland, in
the Highland Region near Inverness. In 1746 it
was the scene of the last land battle to b€
fought in Britain, in which the Young Pre-
tender, Charles Edward Stuart, was defeated by
the Duke of Cumberland, thus ending the "Ja-
cobite cause in Britain.

Culpeper, Nicholas (1616-sa) English
herbalist, physician, and astrologer. In 16',L9 he
published an unauthorized translation of the

C
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offlcial London Pharmacopoeia- This was fol-
lowed by his famous md equally popular Com-
plete Herbol (76531.

Cultural Revolution, Great Proletar-
ian (1966-69) A political movement launched
in China by *Mao Tse-tung with the professed
aim of eliminating bureaucrary md reinvigo
rating revolutionary attitudes. Many leading
offlcials were dismisse4 the formal educa-
tioml system was abolished, and reforms to
foster correct political views were introduced
Young people, mobilized as *Red Guards, at-
tacked Party offlcials and destroyed cultural
objtrts. The result was a reign of anarchy and
terror.

Cumbria A county in NW England, border-
ing on the Irish Sea- It was created in 1974 from
Westmorland, Cumberland, and parts of NW
Lancashire and NWYorksNre. It consists of the
*Lake Distdct, enclosed by coastal lowlands
md the Pemine uplands. Agricultural activity
includes sheep, dairy, and arable farming. New
industries, including chemicals, have largely
replaced the traditional ones of coal, iron and
steel. Atomic energy establishments exist at
Sellafield and Calder Hall. Area: 58@ sq km
(2628 sq mi). Population (2001):2lt}7607. Admin-
istrative centre: Carlisle.

Cumin An annual herb, Curninum cyflinum,up
to 30 cm high with small whitish flowers and
bristly fruits. Native to the Mediteranean, it
has long b€en cultivated in Europe, India, and
China for its bitter fruits, which are used in
curry powders, to flavour liqueurs, etc. Family
Umbelliferae.

cumulus cloud (Cu) A low type of *cloud of
convtrtive origin having a heaped appearance
and developing vertically from a flat base. Cu-
muloninbus doud is heavy md dense, extend-
ing vertically to about 6000 m (20 000 ft), and is
associated with thunderstorms. Its upper part
often sprads out to form an anvil sha1re.

Cuneiform The oldest writing system of
which records survive, used to represent a
number of ancient Near Eastern lmguages.
The name derives from the wedge-shaped
marks (Latin cuneus, a wedge) made by the im-
print of a stylus in soft clay. Originally picto
graphic, by the 3rd millennium Bc cuneiform
pictures had become stylized in the form of
groups of wedge-shaped imprints, many repre-
senting the sounds of syllables. Probably de-
vised by the Sumerians not later than 3100 BC,
cmeiform spread to other language groups in
the area- By 100 Bc, however, it had largely
ben superseded by the North Semitic script

that was used to represent the Aramaic lan-
glage.

pidographs cuneiform

mountain

Iish

barley grain

cuneiform. The wedge-shaped strokes of cunei{om
writing developed gradually from pictographs.

Cupid The Roman god of love, identifled with
the Greek Eros, md lover of Psyche. He is mu-
ally portrayed as a winged boy shooting arrows
of love.

cupronickel A corrosion-resistant alloy of
75% copper and 25% nickel @y weight). In the
UK the Coinage Act (1916) substituted cupron-
ickel coinage for silver alloy; the four cupron-
ickel coins now in circuLation are the 5p, 10p,

z0p, and 50p pieces.

Curagao A West Indian island, the largest in
the Netherlands Antilles. Discovered in 1499, it
was settled by the Spanish before being colo-
nized by the Dutch in 1634. The refining of oil
from Venezuela is of rnajor importance; other
industries include the production of Curagao
liqueur and calcium-phosphate mining. Area:
.144 sq km (173 sq mi). Population (2000 est):
1433S/. Chief town: Willemstad.

Cufare A resinous substa-nce obtained from
South American trees of the genera Strychnos
and Chondodendron, used as an arrow poison by
South American Indians. Curare blocks the ac-
tion of *acetylcholine and causes muscular con-
traction: curare-like compomds (e.g.

tubocurarine) are injected during general
anaesthesia to relax muscles.

Curia Regis The King's Court of early me-
dieval Europe. It fulfilled all the functions of
royal government-and from its speclalist de-
partments developed the public government
offlces, such as, in England, the Chancery and
the Exchequer, as well as the courts of law and
parliament.

curie (Ci) A unit of radioactivity equal to the
amount of an isotope that decays at the rate of
3.7 x 1010 disintegrations per second. Nmed
after Pierre "Curie.
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Curie, Marie (7867-79y) Polish chemist,
renowned for her research into *radioactivity.

Born Marya Sklodowska she emigrated to
France and married (1895) Pierre Curie
(1859-1906), a French physicist. Marie Curie no-
ticed in 1898 that one particular uranium ore
emitted an anomalously large amount of radi
ation. Realizing tlat the radiation was caused
by a new element, she and her husband spent
four years isolating one gr:rm of radium salt
from eight tons of the ore. The Curies, tG
gether with Henri Becquerel, were awarded
the 1903 Nobel Prize for Physics and, for her
discovery of radium and polonium, she won
the l9ll Nobel Prize for Chemistry. Pierre Curie
discovered the *piezoelectric effect (1880) and
showed that feuomagnetism reverts to para-
magnetism (see MAGNETISM) above a certain
temperature, now known as the Curie point
(1895). He was killed in a road accidenu she died
as a result of the radiation to which she had
been exposed. Their daughter Irine Joliot-
Curie (18!16-1955) married the French physicist
Frederic Joliot (1900-59) in 1926. They were the
first to produce radioactivity artiflcially. For
tNs work they were awarded the Nobel Prize
for Chemistry in 1935.

curium (Cm) An artiflcial transuranic el-
ement discoverd by Seaborg and others i[
19414 and named after Marie and Pierre Curie.
All 13 isotopes are radioactive and some in-
tensely so. Curium is a silvery reactive metal.
Its compounds include the oxides (CmO,
Cm,Q) and halides (CmF" CInCL). At no 96: at
wt (247); mp ill40+ 40"C

curlew A streaked brown or grey bird be-
longing to the genus Numenius (8 specie$.
Curlews have a long neck and long curved bill
They breed in inland subarctic regions and mi-
grate south in winter to marshes and mudflats,
feeding on worm and crabs. The cortmon
Eurasian curlew (N. arquatal k almost 60 cm
long and ranges from Britain to centml Asia-
Family: Scolopacidae (snipe, sandpipers, etc.).

curlang A target game played on ice with
stones fitted with handles, played since at least
the early 16th century in Scotland. Two teams
of four players take it in turns to slide two
orling stones, each up to 36 m (39 yd), along
the ice towards the "house," a series of concen-
tric circles at the end of the rink A team scores
one poiat for each stone finishing nearer the
centre of the house than any of its opponents'.

Curant 1. One of several species of shrubs be-
longing to the genus Rib€s. Some are cultivated
for their fruit, for example *blackcurrant and

+redcurrant, and othels, such as the *flower-

ing currant, are grown as ornamentals. Famil),:
Grossul.oriaceae.2. The dried berry of a small
seedless *grape, grown in the Mediterranean
region and used in cooking.

cufrawong An Australasian songbird of the
gerrs Strepera (6 species). About 50 cm long,
currawongs are usually black sometimes with
white markings, and have a long hook-tipped
bill. They feed on insects, small mammals, and
birds and frequently destroy fruit crops. Fam-
ily Cr acticidae (Atstralian magpies).

CusCuS A cat-sized *marsupial mammal be-
longing to t}te genus Phalanger, found in
forests of NE Australia, New Guine4 and
nearby islands. Cuscuses have a prehensile tail
md climb slowly afound trees at night, eating
main.ly leaves and fruit but sometimes ctch-
ing lizards or birds. Ramily. Phdanguidae (see

PHALANGER).

Cushing's disease A disorder resulting
from excess *corticosteroid hormones in the
body, named after H.W.Cushing (1869-1939).

The symptoms include obesity,loss of minerals
from the bones, and reddening of the face and
neck; it may b€ associated with the symptoms
of *diabetes mellitus and high blood pressure.
It may be caused by a tumour of the pituitary
gland or the adrenal gland or by prolonged
thempy with high doses of corticosteroids: the
treatment is determined by the cause.

custard applc A small tree of the genus Ari-
nono so called because of the custard-like
flavour of its fruits. The common custard
apple (A. retkulatal, 5_8 m high and widely
grown in the West Indies, produces reddish
many-seeded fruits,8-12 cm in diameter. Fam-
ily. Annonaceoe.

Custer, George A(mstrong) (1s39_76)

US cavalry general. After earning distinction in
the Civil War, he commanded the Seventh Cav-
alry during the western campaigns against the
Indials. Sent to round up Sioux and Cheyenne
forces under Chief *Sitting Bull in S Dakota's
Black llills in 1876, he and his force of about
260 were massacred at the *Little Bighom
(Custer's last Stand).

cuttlefish A *cephalopod mollusc belonging
to the family Sepiidae (abo[t 100 species), of
temperate coastal waters. 25-90 cm long, the
body is supported by an internal calcareous
shell-the cuttlebone-which gives buoyancy.
When alarmed the animal emits an inky fluid.

Cuzco 1332s 7157w A- city in s Peru in the
Andes 3416 m (U 2O7 ft) above sea level. It was

C
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the capital of the Inca Empire prior to the
Spanish conquest in 1533; Inca ruins include
the Temple of the Sun. Population (1998 est):
278590.

Cybele An Asiatic earth goddess identified by
the Greeks with *Rhea- The centre of her wor-
ship was Phrygia, whence her cult spread to
Athens and later to Rome. She represented the
powers of nature and was a protectress of wild
animals. Her priests were eunuchs known as

Corybantes.

cybernetics The study of communication
and control between men, machines, and orga-
nizations. The name was derived from the
Greek word meaning "steersman" by Norbert
*Wiener, who pioneered the subject. The
human ability to adapt to changing circum-
stances and to make decisions is simulated in
the design of computer-controlled systems.

Cycad A "gymnosperm plant betonging to
the phylum Cycadophyra (about 100 species), na-
tive to mrm md tropical regions. They resem-
ble small palms, having short stout stems with
a crown of frondlike leaves. Reproductive or-
gms are in the form of separate male and fe-
male cones borne on different trees. The stems
of some species yield a type of "sago.

Cyclades (Modern creek name: Kiktddhes)A
group of some 220 Greek islands in the S

Aegean Sea, including Andros, Delos, ios,
Mikonos, Melos, Nixos (the largest), P6ros, md
Syros. Total area: 2578 sq km (995 sq mi). Popu-
lation (1991): 94005. Capital Hermopolis (on
Syros)

Cyclamen A genus of perennial plants (15

species) native from the Eurolrem Mediter-
ranean to Irm md widely cultivated. The pot
varieties are grown from C. persicum. The gar-
den ryclmens include dwarf varieties, 5-8 cm
high AII cyclamens produce corms but most
can be grown from seed. They have drooping
flowers with red, pink, or white reflexed petals.
Famlly. Primulaceae.

cyclone An area of relatively low atmos-
pheric pressure with a series of closed isobars
around its centre. In the N hemisphere .wind
circulates in an anticlockwise direction around
its centre, in the S hemisphere it is clockrarise.
Except in the tropics, ryclones are now usually
referred to as *depressions or lows. Tropical ry-
clones include *hurricanes and *typhoons.

Cyclops A genus (44 species) of very small
fr€shwater crustaceans of the class Copepodo,
so mmed because of thefu single median eye. In
Africa and Asia they transmit the parasitic

Guinea worm Larvae to humans if accidentally
swallowed-

cyclostome An eel-like jawless aquatic ver-
tebrate of the class Cyclostomnta, which h-
cludes the *lamprey and *hagfstr- Clclostomes
have a long rylindrical body with fins arranged
sitgly (compare Flsrr), a ciltilaginous skeleton,
and a sucking mouth with numerous horny
teeth. They occur mainly in temperate fresh
waters and salt waters and many are parasitic
on fislr. Subphylum: Agnatha.

cyclotron A type of particle *accelerator in
which charged particles are accelerated in an
outward spiral path inside two hollow D-
shaped conductors (called dees) placed back to
back. The maximum energy of the particles is
about 25 MeV See also syNcHRocyctorRoN.

voltage

to target

N

cyclotron. The charged particles are accelerated in the
two D-shaped conductors (4 and 4), which are

supported in the magnetic field 8.

Cymbidium A genus of tropical and sub-
tropical *orchids (,10-70 species), native to Asia
and Australia- Most species have pseudobulbs
and sprays of 6-20 flowers on each flower stalk.
Cymbidiums are among the most popular or-
chids in cultivation today.

Cynics The followers of the Greek moral phi-
losopher *Diogenes of Sinope, who were active
from the early 3rd century Bc. They were out-
spoken critics of accepted social values and
often lived unconventional lives. Positive free.
dom could be attained by self-realization, but
often it was the negative side of the Cynics'be-
liefs that was emphasized. Their distinction be-
tween natural and artificial values strongly
influenced other ancient philosophies.

CyPress A conifer of the genus Cupressus (true
cypresses; 20 species), native to S Europe, E Asia,
and North America and widely planted for or-

high-frequency
alternating
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nament and timber. Cypresses have tiny scale-
like leaves and rounded cones,1-4 cm in diam-
eter. The Italian or funeral rypress (C

xmrymirensl, of the Mediterranean region, is
25-45 m high. Family. Cupressaceae.

Related trees of the genus Aamaecyparis (6

species), of North America and SE Asia, are
knom as false cypresses. An example is Law-
son's cypress C lawsoniana- See also swAMp cY-
PRESS.

Cyprut Republic of (Greek name: Kypros;
Turkish name: Kibris) An island state in the E

Mediterrmean Sea. A central pLain rises to the
Kyrenia Range in the N, and in the SW the
Tro<idos Massif rises over 1800 m (6000 ft). Most
of the population is Greek or Turkish the for-
mer being in the majority. konomy. mainly
agricultural. Mineral resources include iron
pyrites, asbestos, chromite, and copper ores.
Tourism is now the main source of revenue.
The Turkish sector remains relatively poor, de-
spite attempts to create a self-sufficient econ-
omy. Exports include wine, citrus fruits,
potatoes, and metals. Hisrory: there was already
a Greek colony on Cyprus almost ,1000 years

ago. It was conquered by Egypt in the 6th cen-
tury Bc and later formed part of the Persia&
Macedonian, Roman, Byzantine, and Arab em-
pires. In 1193 it became a Frankish kingdom
and in 1489 a Venetian dependenry. In 1571 it
was conquered by the Turks and this occupa-
tion lasted until 1878 when it came under
British administration. In the 1930s Greek
Cypriots began advocating Enosis (Union with
Greece), and in 1955 a Greek Cypriot organiza-
tion (EOKA), led by Archbishop Makarios and
GenGrivas, began guerrilla warfare against the
Britistr- Cyprus became a republic in 19i0 and a
member of the Commonwealth in 1961. There
were fierce clashes between the Greek and
Turkish communities in the 1960s and in 1964 a

UN peacekeeping force was sent to the island.
Following a Greek-supported military coup in
1974 in which Makarios was temporarily over-
thrown" Turkey inv"aded the island leading to
its virtual partition. In 1975 the Turks set up
their own government in the N; this declared
itself an independent state in 1983 but has not
been recognized internationally. A UN Plan to
end the division of Cyprus (1992) failed to find
acceptuce and tensions b€tween tJre commu-
nities have persisted The EU's decision to
admit Cyprus in May 2004 (excluding the Turk-
ish N if there was no reunification) led to a new
LfN uity plan: in referendums held in April
2004 this was backed by Turkish Cypriots but
rejected by Grek Cypriots. Official languages:
Greek and Turkish. Currenry: Cyprus pound of

1000 mils. Area: 9251 sq km (3572 sq mi). Popula-
tion (2003 est): n4000. Capital: Nicosia

Cyrano de Bergerac, Savinien (1619-ss)
French writer and dramatist. He wrote a com-
edy, Le Pedont joue \76541, tragedies, and two
satirical romaDces (published posthumously).
He was noted for his comically long nose as

well as his chivalrous nature and is the subject
of Rostand's play Cyrano de Bergeroc.

Cyrillic alphabet The alphabet used for
Russian, Belarussian" Ukrainian, Bulgarian" Ser-
bim, and various other languages of the for-
mer Soviet Uniorl It was developed from a
Greek alphabet of the 9th century AD and is
traditionally attributed to the Greek brothers,
St Cyril (c 827-69 

^Dl 
and St Methodius (c.

825-,19 AD). It originally consisted of 43 letters,
but modern versions have reduced this num-
ber to about 30.

cyst:c fibrosis A hereditary disease affect-
ing the mucus-secreting and sweat glands.
s)'rnptoms, which appear in early childhood,
are due to the production of thick mucus,
which obstructs the pancreatic duct, intestinal
glands, and bronchi. Patients suffer from mal-
nutrition and recurrent chest infections. Cur-
rent treatment, aimed at relieving symptoms,
includes antibiotics, physiotherapy, a low-fat
high-protein diet, and the adrninistration of
pancreatic en4mes.

cytology The study of the stfucture and
function of cells. It began with the develoP
ment of techniques for the study of materials
under the light microscope, which enabled the
*nucleus and other organelles to be observed.
This led to the identification of chromosomes.
More recent developments have included the
use of phase-contrast and electron micrmcopy,
and the use of such techniques as cell separa-
tion and analysis, autoradiography, and tissue
culture. Cytological tests provide the basis for
diagnosis of many diseases, induding cancer.

clrtoPlasm &e cE[.
cytotoxic drugs Drugs used to kill cancer
cells. These drugs have led to improvements in
the treatment of some cancers (e.g. leukaemia)
but often cause severe side effects, including
damage to bone mrrow.

Czech A West Slavonic language spoken by
over ten million pmple, mostly in the Czech
Republic, where it is the official language. It is
written in the Latin alphabet in a standardized
form based on the dialrct of Prague.

Czechoslovakia (official name: Czech and
Slovak Federative Republic) A former country

C
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3
in central Europe. The population m about
50% Czch. 15% Slovak, and 25oA German.
Czehoslovakia was created. under Tomi5
*Masryk and Edvard Benes, in 1918 following
the collapse of the Austrian Empire. The new
state was umble to withstand the expansionist
ambitions of Hitler's Germany, which had
taken control of all Czechoslovakia by 1939. Fol-
lowing the war Ruthenia was ceded to the SG

viet Uniorl and some three million Germans
were expelled from Czechoslovakia. By 1918 the
Communist Party was in power and Czechoslo
valia was closely allied with the Soviet Union.
In 1968 a liberalization programme initiated by
Dubtek provoked a Soviet invasiorl In 1989
pressure for liberal reform led to the fall of
the Col:mmist regime: a new government
was formed witl V:iclav Havel as presidmt.
Pressure for Slorrakian independence led to Slo,
vakia and the Czech Republic becoming sepa-

rate states on 1 January 1993.

Czech Republic A landlocked country in

central Eurolre. It is minly wooded md moun-
tainous. Econorn]4 industry was entirely nation-
alized during the communist era (1918-89)and
agriculture organizd in collectives and state
farms. A major privatization programme
began in 1992. Principal crops indude beet,
wheat, potatoes, and barley. Industrial prod-
ucts include motor vehicles, glass, beer, md ce.

ramics. Forestry is importanL History the
Czech Republic which comprises the historic
provinces of Bohemia and Moravia was a fed-
eral republic of Czechoslovakia util 1 January
1993. V6clav *Havel the former president of
Czechoslovakia, was elected president of the
new state. The Czech Republic irined NATO in
1999md the EU in May 2004In 2m3 Havel was
succeeded as presidmt by Vaclav Kraus. A cen-
treright coalition under Miiek Topolanek was
formed after elections in 2006. Official lan-
guage: CzectL Curreirc),: koruna of 100 hellers.
Area:78838 sq km (30431 sq mi). Population
lzwl est\: 70 228 7 44 Capital: Prague.



dab One of several tflatfish of the family Pleu-
rorectidae, especially the genus Linanda forlrlLd
in N Atlantic ald N Pacific waters. The EurG

Wan L. lifiando is an important food flsh"

dabchick,q small * grebe,T achybapus rufuol-
Iis, common in quiet inland waters of Europe, S

Asia, and Africa. It has a dark-brown back, pale
underparts, and a bright chestnut breast, neck,
and cheeks. It feeds on small flsh and aquatic
invertebrates.

dace a slender lively fish belonging to the
fanily Cyprinitae, which includes chub, roadl
minnow, etc. The European dace (buciscus leu-
ciscus) is up to 30 cm long, silvery coloured" and
lives in schools in fast-flowing streams and
rivers, eating both plant and animal material

Dachau ,l815N 1125E A rown in S Germy,
in Bavaria It was the site of a Nazi concentra-
tion camp (19[13-45). Population (latest est):

332m.

da<fishund A breed of dog originating in
Germany, where they were developed to pur-
sue badgers to eartll There are Mo size vari
eties-standard and miniature-and three coat
types-long-haired, smooth-haired. and wire-
haired. They are usually brownish or black and
tan.

dada A European art and literary movement,
beginning in Ztirich in 1916 and aimed at
deflating the status of the artobject. Its ideol-
ogy was transmitted in such periodicals as l'In-
transigeaflt in France. Manufactured objects
were favoured both in graphic art and sculp
ture, as in the collages of *Arp, *Ernst, and
Kurt Schwitters ard the ready-mades of
*Duchamp, who exported dada to the USA AI-
though dada petered out in the early 1920s,
*surrealism absorbed many of its characteris-
tics.

Daedalus a tegendary Greek craftsman and
sculptor, said to have built the labyrintl for
King *Minos of Crete. Minos imprisoned hirn

but he cr€ted wings for himself and his son
Icarus and flew away: Icarus was killed when
the sun melted his wings but Daedalus reached
Sicily.

daffodil A peremial European plant, Norcis-
sus pseu.donarcissus, that is widely grown as a
garden bulb. It has namow leaves and yellow
flowers, each with a trumpet shaped central
crown surrounded by six segments. Family:
Amaryllidaceae.

Dagestan Republic A constituent republic
of Russia or, thg crspian Sea. The Caucasus
Mountains lie to the S. Over 30 different na-
tionalities, many of whom are Muslim, inhabit
the republic. konmny. there are large engi-
neering, oil, chemical, and fmd industries and
power stations are under constructiorl Crops
include wheat and fruit. Hisror,4 conquered by
Arabs, Turks, Mongols, and Persians, Dagestan
was annexed by Russia in 1813. It was an au-
tonomous Soviet Republic from 1921 until 1991.

Recent years have seen growing agitation by
Muslim separatists, leading to frequent bomb-
ings and attacks on Russian troops. Area: 5{) 278
sq km (19a16 sq mi). Population (2005 est):
2 621 800. Capital: Makhachkala.

Daguerre, Louis-Jacques-Mand6 (?89-
1851) French inventor of the first practicable
photographic process (the daguerreotype).
Working initially with Joseph Niepce (1755-
1833), who had produced the first permanent
photographic image (the heliograph), Daguerre
succeeded during the 1&3Os in producing a
photograph by focusing light onto a copper
plate that had been coated with a silver salt. Da-
guerrst14)es were widely made in the mid-
19th century.

Dahlia a genus of herbaceous perennial trop
ical American plants (12 sp€cies), originally cul-
tivated s a food crop for thefu tubers but now
grown mainly for ornament. The brightly
coloured flowes may be single or double. The
yarieties known as flat heads and pompoms are
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derived from D. pinnta; cactus-type flowers
with pointed petals are varieties of D. juarezii.
Fmil)4 Composif4e.

DSil Eireann The representative assembly
of the Republic of lreland. It is the more im-
portant house in the National Parliament, the
other house being the Seanad Eireann (the Sen-

ate). There are 155 members elected by propor-
tional representation, at least once every 5
years. The president (the nominal head of state)
sultrnons and dismlves t]re Diil on the advice
of the prime minister.

Daimler, Goftlieb (wilhelm) (ffi4-1s00)
German inventor, who contributed to the de-
velopment of the internal-combustion engine.
Daimler started to build his own engines in
1883, which were soon sufficiently light and
efflcient to power motorcycles; in 18S he
founded a company to manufacture motor
*cars.

daisy a herbaceous plant of the genus Bellis
(15 species), with flower heads consisting of
small central yellow disc florets surrounded by
white or purple petal-like ray florets. The en-
tire head is surrounded by bracts. Many species
are garden ornamenta.ls, some with double-
flowered rarieties. The common wild Eurasian
dairy is B. perennis, a perennial up to 5 on high
comrnon in grasslands and lawns. Farnily Com-
positae.

Dakar 1445N 17 oEw The capital and main
port of Senegal, on Cape Verde peninsula, and
the main industrial centre of the country. Pop-
ulation (1998 est): 1 999 000.

Dalai Lama fm dtle of the spiritual and po-
litical ruler of Tibet and head of the Gelukpa
Buddhist school. The title, originating in the
14th century, signifies the incarnation of the
*Bodhisatt of compassion. Chosen by oracles
after the death of the previous incumbent, the
Dalai lama is regarded as infallible. The 14th
Dalai lama went into exile in India in 1!)59

after a failed uprising against the occupying
Chinese. He won the Nobel Peace Prize in 1989.

Dali, Salvador (1n4-E9) Spanish surrealist
painter. He .ybined the Paris sumealists (1929)

and, inspired by Freudian theories of the un-
conscious, painted startling dream irnages
with photographic realism during relf-induced
hallucinatory states. While living in New York
(19{0-55), he turned to religious subjects and
became a Roman C-atholic.

Dalian &e LriDA.

Dallas 32 47N 96 4sw A city in the US,\ in NE
Tems on the Trinity River. The discovery of oil

in E Texas during the 11,30s accelerated the
city's growttr. which was further enhmced by
the introduction of the aircraft and elstronics
industries during World War IL Today Dallas is
the state's second largest city and the financial
and commercial centre of the SW. President

John F. Kennedy was ussinated here in 1963.

Population (2000): 1 188 580.

Dalmataan dog e ureea named after Dal-
matia" a coastal belt in Croatia on the Adriatic
Sea. whence they were exportd to the LIK Dal-
matians are strongly built and were formerly
used as cariiage dogs. The short sleek coat has a
pure white background with black or liver
(brown) spots.

dalton See.rrourc MAss uNrr.

Dalton, lohn lza-tut) Brirish chemist
and originator of the modern *atomic theory
of matter. His earliest researches led to Dal-
ton's law of pardal pressur€si stating that the
total pressure exertd by a certain volume of
a g;rseous mixture is equal to the sum of
the pressures exerted by each gas, if it alone
occupied the same volume. He believed tlnt
gases consist of particles, extending his
theory in 1803 to suggest that all matter is
particulate.

dam A barrier across a river. Dams are used
for diverting the flow of water: raising the
water level for navigation purposes; storing
water for irrigation" industrial use, or water
control; and providing a high-pressure source
of water for *hydroelectric power. Gravity
dams, usurlly made of concrete, have a flat ver-
tical face uP,strea[L They are no longer used
for the largest dams. fuch dams consist of
curved concrete structures presenting their
convex faces upstrearrl

Daman and Dlu A Union Territory in W
India formerly (until 187) part of Goa. DamarL
and Diu Diu is an island off the coast of Gu-

Frat. Aree U2 sq l(rn (a3 sq mi). Population
(2001):158059. Chief town: Daman.

Damascus (Arabic name: Esh Sham) 33 30N
36]s)E The capital of Syrra" iII the SE of the
country close to the Lebanese border. It is
thought to be the oldest continually furhabitd
city in the world Under Ottoman rule from
1516 until 191E, Damams ms taken by the
French (1920) and became capital of Syria in
191L Population ( 1994],: 1 394 322.

Damocles Legendary courtier of Dionysius I
of Syraruse in the 9th cntury Bc. Dionysius
seated him at a banquer beneath a sword sus-
pended by a single hair, thus illustrating the
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insecurity of human life, irrespective of
wealth or power.

damson The edible plumlike stone fruit of
Prunw damascena, a slender twisted tree found
across the N hemisphere. It has small white
flowers that develop into purple fruits. Famil),:
Rosoceoe. See also PLUM.

Danae In Greek legend, the daughter of Acri-
sius, King of Argos. He imprisoned her because
an oracle said he would be killed by her child:
Zeus visited her, however, and she gave birth to
*Perseus. Acrisius cast mother and son out to
sea but Polydectes, King of Seriphos, rescued
them.

Da Nang (former name: Tourane) 1604N
10814E A port in S central Vietnarrl on the
South China Sea. It was the site of a mairr U!
airbase during the Vietnam War. Population

179E2 estl:382674.

dandelion A weedy perennial herbaceous
plant of the worldwide genus Taraxacum,with
a basal rosette of jagged toothed leaves and a

solitary flower head of bright-yellow florets.
The seeds have parachutes of fine white hairs
and are dispersed by wind. The common dan-
delion (I. oJfuinolel is found throughout the N
hemisphere. Famil1r' Cofl posit oe.

Danelaw The area of Anglo-Saxon England E

of Watling Street from the River Tees to the
River Thames within which Danish laws and
customs prevailed from the late 9th to the late
1lth centuries.

Daniel (ottr century Bc) An old Testament
prophet and Jewish exile in Babylon the Bok
of l)anid is usually credited to htn the first
six chapters telling of various mainly super-
natural episodes involving Daniel and his com-
panions under Kings Nebuchadnezzar and
Belshazzar.

Daniell cel! An electric cell whose positive
pole consists of copper immersed in a solution
of copper sulphate md whose negative pole
consists of zinc in a solution of sulphuric acid
or zinc sulphate. It has an alrnost constant emf
of 108 volts. Named after J.F.DanieU (1790-
1845), Brirish chemist.

Denish The official language of Denmark,
spoken by about five million people. It belongs
to the East Scandinavian branch of the North
Germanic languages. Closely related to other
Scandinavian languages, it is the most altered
form of t}re common ancestral tongue.

Dante Alighieri (126s-1321) Italian poet.
Born into a noble Guelf family of Florence (see

GUELFS AND GHTBELLTNES), he became in-
volved in the political struggle between the
Black Guelfs and the White Guelfs, leading to
his exile (c.1301) from Florence. Dante's mal)r
works indude the autobiographical love poem
La ita nuava (c 1292), the epic poem The Divine
Comedy(clw7l,and two influential treatises on
the value of vernacular Italian as a literary lan-
guage.

Danube, River The ffiond longest river in
Euro1re after the River Volga. Rising in the
Black Forest in Germany, it flows mainly ESE
across central and SE Europe to enter the B1ack
Sea in Romania. Immensely important com.
mercially, it is linked by the River Altmiirhl
with canals to the Rivers Main and Rhine.
Major cities along its course include Vienna"
Budapest, and Belgrade. Length: 2850km
(1z0mi).

Daphne (botany) A genus of evergreen and
deciduous shrubs (70 species) of the OId Worl(
including many important ornarnentals. The
leaves are arranged spirally up the stefiL The
small bell-shaped flowers occur in clusters. The
genus includes the deciduous mezereon (D.

mezereuml,with reddish-purple flowers and red
berries, and the evergreen spurge laurel (D. Iau-
reola), with greenish flowers and black berries.
Fanily,Thymeleaceae.

Daphne (Greek mythology) A mountain
nymph who rejected Apollo and, to escape him,
was transformed by Gaea into a laurel tree.
Apollo made the laurel a symbol of honour aad
victory.

Daphnia see WATER FLEA

Daphnis In Greek legend, a Sicilian shepherd
who was punished with blindness for infidelity
in love. He consoled himself udth songs and
was thus revered as the inventor of pastoral
poetry and song.

Da Ponte, lorenzo (17.19-1838) Italian au-
thor, originally a priest. Banished from Italy in
fD, he settled in Vienna and there wrote the
libretti for Mozart's operas Th€ Marriage of Fi-
garo (77 \, Dot't Giuronrli (u87), and Cosi fon
rurte (1790). In 18(E he wenr to the USA

Dardanelles (Ancient me: Hellespont) A
strait sepamting European and Asian Turkey
and connecting the Sea of Marmara u,ith the
Aegean Sea. It was the scene of an unsuccessful
campargn in *World War L Length: 60km
(37mi); widtlu 15-65km (1-4mi).

Dar es Salaam 6485 39uE The capital md
main port of Tanzania" on the lndian Ocearl
Founded in 1862, it was capitel of G€rman East

q
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Africa (1891-1916) and of Tanganyika (1916-64).

It is an importmt commercial and industrial
centre. Population (latest est): 1 3@ 850.

Darfur,t region of W Sudm; it is mainly an
arid plain and comprises about 20% of the
country. Since 2003 it has seen brutal ethnic
cleansing of Black Africans by the JanFweed,
or Arab militia with the tacit support of the
Sudanese governrnent. Some 200 000 have been
killed and around 25 million have fled into
neighbouring Chad.

darkling beetle e bhck or dark brown
flightless beetle belonging to a widely distrib-
uted family (Ienebrionidaei 15000 species), par-
ticularly common in warm regions. Nearly all
are scavengers, feeding on decaying vegetatiorl
dung, fungi, or stored grains and cereals. Meal-
worms (larvae of Terubfio fiolitorl are common
pests of flour mills, etc., and are also reared
commercially as food for birds and flstr-

Darling, Alistair (Maclean) 09s3- )
British Labour politician; chancellor of the ex-
chequer (2007- ). He entered parliament in
1987 and was secretary of state for transport
(2002-06)and trade and industry (2ffi-07],.

Darling, Grace (1815-42) British heroine,
the daughtel of a lighthouse keeper on the
Northumberland coast. In 1838 she helped her
father rescue five people from a ship (For-

farshirel that had struck the rocks during a
storm.

Darling River a river in E Australia rising
in the Great Dviding Range and flowing gener-
ally SW across New South Wales before joining
the Murray River at Wentworth Length:
2740km (u02mi).

Darlington 1. 5431N 134w A town in NE
England, in Darlington unitary authority,
Co Durharn The Stockton-Darlington railway
(1825) ms the world's first passenger railway.
Darlington has engineering, construction, and
communications industries. Population (latest
est): 86767. 2. A unitary authority in NE Eng-
land, in Durham. Area:198 sq km (7 sq mi). Pop
ulation (2004 est): 98 600.

Darmstadt 4952N 0839E A city in cmtral
C,€rmany, in Hesse. lt has a l6threntury palace.
Manufactures include machinery and chemi-
cals. Population (2004 est): 139 698.

Damley, Henry Stuart Lord (1545-G7)
The second husband of Mary, queen of Scots,
and father of James I of England. He married
Mary, his cousin, in 1565. He was involved in the
murder of her secretary David Riccio (1566) and
was himself murdered probably by *Bothwell.

Daitford 512n{ 014E A town in SE Englan(
in Kent linked with Thurrmk (Essex) by the
Dartford Tunnel (op€ned in 19i3) under the
River Thames. A bridge was opened in 199L

Population (2001): 85 911

Dartmoor A mmrland area of England, in
SIW Devorr A national park since 1951" it con-
sists of a granite upland rising to tors, the
highest being High Willhays at 621m (2039ft).
Historic remains include stone circles and
Broue Age md Iron Age settlements. A major
tourist attraction, it is also used extensively as

a military training area Dartmoor prison was
opened in 1806. Area: 945 sq km (365 sq mi).

Danirin u 23S 130,14E A city in Australia, rh€
capital and chief port of the Northern Terri-
tory. It had to be largely rebuilt after a cyclone
in 1974. Population (2005 est): 111 300.

Daruin, Charles Robert (180q-18s2)
British naturalist, who originated the concept
that living things evolve by means of natural
selection. Following attempts to study medi-
cine and theology, Darwin's interest in natural
history led him to sail with HMS Beagle on an
expedition to South America and the Pacific
(1831-36). As ship's naturalist, Darwin made ex-
haustive observations of the geology and nat-
ural history of the region

Following the voyage, Darwin analysed his
observations and formed them into a coherent
view of nature. In 1859 he published his find-
ngs in Uigit of Spcies by Means of Notural Se-

lection lsee DARWINTSM). His views aroused
controversy because they conflicted with the
account of the Creation in the Bible. This cul-
minated in the debate at Odord in 1860
between Darwin's supporters, led by T.H.
"Huxley, and Bishop Samuel Wilberforce. Hux-
ley's arguments won the day. ltThe Dexent of
Man $8n1, Darwin applied his theories to hu-
mans: they are now accepted as a fundamental
principle of biology. His grandfather Erasmus
Darwir (1731-1802) was a successful physicim
noted for his radical views, especially on biol-
ogy. Among his ideas were speculations about
the nature of evolution that anticipated later
theories, particularly those of *lamarck.

Datuinism lhe theory of *evolution based
on the work of Charles *Darwin. Darwin drew
his conclusions from the following observa-
tions: (1) in any population the organisms show
individual variations; (2) the size of the popula-
tion remains constant although more off-
spring are produced than are necessitry to
maintain it. He concluded that the forces act-
ing on the population-competition" disease,
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climate, etc.-resulted in the survival of those
best fitted to the environment, a process he
called natural sdection The survivors would
breed, thus pa.ssing on their inheritable ad-
vantageous variations to their offspring. In a
gradually changing environm€nt this prmess
would result in a change in the whole popula-
tion and ultimtely the evolution of new
*species.

Darwin's thmry has been modified by subse-
.quent discoveries in genetics, which have re
vealed the source of the variation on which it
is based (mostly genetic mutations). The mod-
ern version of his theory is known as neo
Darwinism

dasyure A small carnivorous *marsupial

mammal belonging to a family lDasyuridae: 45
species) occurring in Australia and New
Guinea Dasyures are nocturnal and good
climbers. See also TASMANTAN DEvrL

data processing The organization, trans-
mission, and storage of information by com-
puters. In batch processing, data is grouped
and coded before processing. In on-line pro
cessing each user feeds data into the system
continuously. Mmy systems incorporate both
of these forms of processing for different
types of work. The Data Protection Act (1998i in
force from 2000), which supplements and
strengthens earlier'legislation (1984), provides
protection for individuals by controlling the
processing of information about them stored
on computers.

date A *palm iee, Phunix doctylif u o, native
to N Africa and SW Asia and cultivated from
Morocco to India for its sugar-rich fruits. Male
and female flowers grow on separate trees, the
female flowers developing into large clusters
of single-seeded berries.

dating techniques see DENDRocHRoNoL-
OGY: HELIUM DATINC: POTASSIUM.ARGON
DATING; RADIOCARBON DATING: RUBIDIUM-
STRONTIUM DATINC; URANIUM-LEAD DAT-
ING.

dauphin From tlSO until 1830 the title of the
heirs to the French Crown. It was the personal
name, and later became the title, of the rulers
of a former province of SE France, the Dau-
phin6, which was purchased by the future
Charles V in (iSo. After becoming king (1j}6a),

he $anted the DaupNn6 and its accompanying
title to his son, thus establishing a precedent.

David (d%2 Bc) King of Israel (c.100H62).
David was anointed by Samuel as the successor
of Saul, the first King of Israel. He became a

close friend of Saul's son Jonathan" but his suc-
cesses agairst the Philistines. in cluding the
slaying of C,oliattl aroused Saul's jealousy and
he became an outlaw. After the death of Saul
and Jonathan, David was proclaimed King of
Hebron and then of all Israel. He.conquered

Jerusalem, making it the nation's political
and religious centre, finally defeated the
Philistines, and united the tribes of Israel. His
reign was troubled by the revolt of his son Ab-
salom. David was succeeded by Solomon" his
son by Bathsheba According to the Jewish
prophets, the Messiah must be a descendant of
David.

Davad I (10s4-1153) King of the Scots (1124 s3).

He recognized Matilda as successor to Henry I
of England, and invaded N England (U38) after
Stephen had seized the throne. Stephen de-
feated him in the battle of tle Standard (1138),

near Northallerton David founded or re-
founded over a dozen monasteries.

David, Jacques Louis (u,18-1825) French
neoclassical painter. His mature works de-
picted heroic scenes from Republican Rome
and ancient Greece,e.g.Oath of the Horatii(lou-
we). During the Revolution he painted some of
its rnartyrs, e.E Death of Marat, and as court
painter to Napoleon I (from 1804) his paintings
illustrate imperial successes, e.g. Napoleon
Cr owning J ose phine (Louwe).

David, St (or St Dewi; c.520-600 AD) The pa-
tron saint of Wales and first abbot of Menevia
(now St fbvid's). He was also a missionary and
the founder of many churches in Wales. Feast
day:1 March

David ap Gruffudd (d.1283) The brother of
*Llywelyn ap Gruffudd, after whose death
(1282) David claimed the title Prince of Wales.
He was executed by Edward I for leading the
Welsh in rebellion against him.

Davies, Sir Peter Maxwell (1934- )

British composer and conductor. He was direc-
tor 1970-84 of the chmber ensemble The
Fires of London Some of his works blend me
dieval musical techniques with modern com-
positional devices. His output includes film
music. operas, seven rymphonies, and the ten
Strathclyde Concertos. He was appointed Mas-
ter of the Queen's Music in 2004.

Davit Bette (Ruth Elizabeth D.; 1908-89) US

film actress. From the 1930s to the 1950s she
gave intense performances in such films as

lezebel (198), DorkYictory (1939), and All Aboltt
Eve (1950). In Later years she played elderly ec-

centric or neurotic women.

e
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Davis, Sir Colin (D27- ) British conductor.
He has conducted the BBC Scottish Symphony
Orchestra, tle English Ctramber Orchestra, and

the orchestras of the Metropolitan Opera New
York, and the Royal Opera Covent Garden, be-

coming conductor of the London Symphony
Orchestra in 1995. He was appointed CH in 2001.

Davis, John (o/ J. Davys; c.1550-1505)
English navigator. He went on three voyages

in search of the *Northwest Passage (1585, 1586,

1587), passing through the strait named after
him to Baffin Bay. In 1592, seeking the Magellan
Strait, he discovered the Falkland Islands.

Davis, Miles l]826-911 uS jazz trumpeter
and composer, one of the originators of cool
jazz. His albums inchde Birth of the Cool (191t|),

the innovatory Kind of Blue (1960), md Bitches

Brew (1969), in which he pioneered the fusion of
jazz with rock.

Davi+ Steve (1%7- \ British snooker
player. He won the world professional champi
onship in 1981 1983,1984, and 1987-89.

Davis Cup An international tennis trophy
for competing teams of men, donated in 1900

by Dwight Filley Davis (1879-1915). Recent win-
ners have been USA 11990,798.2, 1995), France
(19!11, 1996, 2m1), Germany (1993), Sweden (1994,

7997, 1981, Australia (1999, 2003), Spain (2000),

and Russia (2002).

Davy, Sir Humphry (128-1829) British
chemist and inventor of the miner's safety
lamp (1815), known as the Davy lamp. For dis-
covering the value of nitrous oxide as an an-
aesthetic Davy was invited to .ioin the Royal
Institution in Londoq here his most important
work was the discovery of many new metallic
elements-potassium in 1807 and sodiurn cal-
cium, barium, magnesium and,strontium in
1808. He employed the young Michael *Faraday

as his assistant at the Royal lnstitution.

DBE See onprn or rHE BRrrrsH EMpIRE, THE
MOST EXCEL].ENT.

DDT (dicblorophenyltrichlormthme) An or-
ganochlorine compound that was formerly
widely used as a contact *insecticide. It is ac-

tive against many insects, including mosqui-
tms, flies, fleas, md bedbugs. However, many
have become resistant to DDT, which is a very
stable compound and accumulates not only in
their tissues but also in the tissues of the ad-
mals that prey on therl causing toxic effcts.
Its use is banned in the UK.

deadly nightshade (or belladonna) A
branching perennial herb, Atrog belladonno,

native to Eurasia- It has solitary purple or
greenish bell-shaped flowers. The shiny black
b€rries taste sweet but contain a deadly poison
The plant is a source of a variety of alkaloids,
especially hyoscyamine and atropine. Family:
Solanaceae. See also NIGHTSHADE.

Dead Sea A lake in E Israel and W Jordarl It
is fed by the River Jordan and, having no outlet,
is highly saline and supports no life. Area:
1050 sq km ('lO1sq mi).

Dead Sea Scrolls A group of Hebrew and
Aramaic manuscript scrolls found in caves in
the area of Khirbat qumran, l.lw of the Dead
Sea. The flrst were discovered in 1947. The 500
different documents, dating from 250 Bc to 70
AD, sdem to have formed the library of a Jew-
istr" perhaps "Essene, community tiat existed
from about 125 Bc to 66-70 AD. They include
texts of maly Old Testament boks, commm-
taries, prayers, psalms, and material peculiar to
the comrnunity, They are particularly valuable
as evidence of the accuracy of previously
known Old Testment texts.

Dean, James (James Byron; 1931-55)US fllm
actor who trained at the *Actors'Studio, and
became a cult hero for his generation His fi.lms
were Eost oJ Eden Q%a\ Rebel vithaut a Cause
(1955), and Giant (1:X5\, released following his
death in a car crastl

death The permanent cessation of all bodily
functions in an organism. A person is med-
ically pronounced dead when his heartbeat and
breathing movements have ceased perma-
nently, but sioce the advent of mechanical ven-
tilators the heartbeat may be maintained long
after 'natural' breathing has stopped as a re
sult of irreversible brain damage. Brain death
is defined on the basis of brain function: when
the parts of the brain that control respiration
and other vital reflexes have ceased to function
the patient is said to be brain dead i.e. truly
dead, although his heart may continue to beat
for some time with the aid of mechanical life-
support systems.

death cap A highly poisonous mushroonL
Amanita phalloides, fairly common in and near
deciduous woodlands. Its cap is usually pale
greenish yellow. The stalk is white or greenish
white, with a baglike sheath (volva) at its bas.

death's-head moth A *hawk motll
Acherorfiia atropo\ with a wingspan of 125mrn
found in Europe, Africa and Asia- Its thoracic
markings resemble a skull md crossbones.

deathwatch beetle e widely distributed
wood-boring beetle, XestoWufi ruJovilloxttn"
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about 7 mm long, that can cause immense dam-
age to old buildings and furniture. It lays its
eggs in small oevices in the wmd and the lar-
vae tunnel in, eventually reducing it to po\,r/-

der. The pupae often make knocking sounds by
repeatedly striking their heads against the
walls of thefu burrows. Family: Anobiidae.

debenture stock A document setting out
the terms of a fixed-interest loan to a company.
A seclutd deb€nture is secured against a
specified asset belonging to the company (fixed
charge) or against all the company's assets

(floating charge). An unsecured debenture has
no such security, but if it cannot be paid back
on the repayment date, debenture holders can
force the company into liquidation md they
then take priority over other shareholders in
having their capital repaid An inedeemable
debenture is never repa.id, being bought only
for the interest it eams.

de Broglie, Louis Victor, 7th Duc
(1892-1987) French physicist, who won the 1929

Nobel Prize for his theory that elementary par-
ticles have associated waves, known as de
Broglie waves. The theory was confirmed by
the subsequent observation of *electron dif-
fraction and forms the basis of the brmch of
qwtum mechanics knom u *wave mechm-
ics.

Debussy, Claude (Achille) (1s62-1918)

French composer. He spent most of his life in
Paris and is regarded as the origimtor of musi-
cal impressionism. His most famous works in-
clude Prtlule iL l'apris-midi d'un faune (for
orchestra: 7892-94l,, the opera Pellias et

Mllisarde (1892-192), La Mar (three symphonic
sketches; 1903-05), a string quartet, and a
sonata for flute, viola, and harp.

Decadents A group of late-1gth{entury
French symbolist poets and their contemPo-
raries in England- They aimed to create a liter-
ature liberated from all moral and social
responsibilities. Poets linked with the move-
ment included *Rimbaud" *Verlaine, and *Mal-

larm6 in France and Arthur Symons md Oscar
*Wilde in England- see also AESTHETIC MovE-
MENT.

Decapoda A worldwide order of *crus-

taceans (over 8500 species), with five pairs of
thoracic appendages-anterior pincers and
four pairs of walking legs. They include the
*shrimps and *prawns (suborder: Natantia,
'swimming forms") and *lobsters. *crayfish

md *crabs (suborder: Reptantia, 'walking
forms').

decathlon en athletic competition for men,
consisting of ten events over two days. On the
first are 100 m sprint, long jump, shot put, high
jump, and 400m sprint; on the second are
110 m hurdles, discus throu pole vault, javelin
throw and 1500m run
decibel (dB) A unit used to compare two
power levels on a logarithmic scale. Two power
levels P and ft differ by n decibels when n = 10

log,oP/P. The unit is often used to express a
sound intensity in which case P" is usually
taken as the intensity of the lowest audible
note of the same frequency as P.

decimal system The number rystem in
cornmon use, baving a base 10 md thus using
ten separate numerals. It also involves the use
of a decimal point to express numbers less

than one, as in 0.25. The decimal system was in-
vented by the Hindus and adopted by the Arabs
in the fth century (see 4lso MATHEMATICS).
The use of decimal fractions originated in Italy
in the 12th century but use of the decimal
point did not occur until t}le early 18th cen-
tury. Decimalization of currency systems was
introduced by France after the Revolution and
followed by most other European and Ameri
can countrie$ except for Britain, which did not
decimalize until 192. Sse also METRTC sysrEM.

DecJaration of lndependence (4 July
7n6l The declaration, adopted by the 13

colonies of North America, that announced
their independence from Great Britail Writ-
ten by Thomas *Jefferson between u June and
2 July and revised before adoption the Decla-
ration is both specific (in its enumeration of
grievances) and general (in its statement of
principles of governance) and is one of the
most influential proclamations in the Western
political tradition.

declination see MAGNETTc DEcLINATIoN;
RIGHT ASCENSION.

decompression sickness (or Gai3son
disease) An occupational hazard of pilots and
underwater divers caused by too rapid a return
to normal atmospheric pressure. At high pres-
sures large mounts of gas can be orried in
the blood. A rapid return to normal pressure
causes nitrogen (the main component of in-
haled air) to form bubbles in the blood; this in-
terrupts the blood supply to the tissues,
producing joint pain (the bend$, general dis-
comfort, and respiratory problems (the
chokesf Decompression sickness is prevented
by a slow return to atmospheric pressure: it is
ffeated by placing the patient in a hyperbaric
chamber.
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Decorated The style of gothic architecture
predominmt in Englmd betwen 1300 and
1370. In contrast to the geometric restraint of
its predecessor, *Early English Decorated is
characterized by complex flowing patterns, es-
pecially in window tracery. Roof vaults were
intricately ribbed and the ogee or double
curved arch with elaborate ornamentation be-
came comon.

Dee, River The name of three rivers in the
LJK. 1. A river in NE Scodand, flowing E to the
North Sea at Aberdem. Length:1,l0km (87mi).
2. A river in North Wales and NW England, ris-
ing in Gwynedd and flowing E and N through
Chester to the lrish Sea- Length: 112 km (70 mi).
3. A river in S Scotland, flowing S to the Solway
Firth. Length: 80 km (50 mi).

deed In law, a document in writing, signed
sealed, and delivered" transferring a right over
prop€rty (titledeed) or creating an obligation
on its maker. To be binding it need not fulfll
conditions applicable to a *contract. A deed
may be between two parties, to establish mu-
tual obligations, or it may involve one parry
only (deed poll).

deer .4. *ruminant mammal of the family
Ceridoe (41 species), occurring mainly in the N
hemisphere, although a few are found in South
America and N Africa and they have been in-
troduced to SE Asia and Australasia- Nearly all
deer have bony antlers that are shed and re-
placed every year. Deer range in size from the
*elk to the small South American pudu

defamation In law a false and derogatory
statement about anotler person that tends to
lower him in the estimation of members of the
community generally. It is libel if made in a
p€rmanent form (e.g. in newspapers, broad-
casts) and slander if made in a transient fofirl
by spoken words or gestures. The remedy for
both types of defamation is by civil proceed-
ings, although libel may also be a crime if its
publication is calculated to provoke a breach of
the peace. Not only the originator of a libel but
everyone who has subsequently repeated or
published it may be sued by the person libelled.
Action for libel Gmot be brought against
"privileged" proceedings or statements such as
judicial and parliamentary proceedings. A
statement judged to be a fair comment on a
matter of public interest is also not actionable
as defamation

deficit financing ttre fiscal policy of stim.
ulating the economy by governmmt spending
in excess of revenue by borrowing to finance
the resultant deficit. Deflcit financing was ad-

vocated by the British economist J. M. *Keynes

and became norrnal practice from 19,15 until
the 1ql0s, when monetarist ideas became in-
fluential (see NATToNAL DEBT).

deflation A govement action to slow
down the economy, with the aim of easing
*inflation or ortting down on imports and
thus helping the *balance of payments. Both
monetary policy (credit "squeze") aIrd fiscal
policy (increasing taxes, cutting government
spending) carr be used to deflate the economy.

Defoe, Daniel (165G-v31) British novelist,
economist, and !)urnalist. His arly career as a
merchant endd in bankruptcy in 1692 He
worked as a irurnalist and informer for both
Whigs and Tories and suffered imprisonment
l77O2l for one of hjs pamphlets. From 1704 to
17(t he wrote most of the thriceweekly Retiew
himself. His famous novels were written late
in his ereer, Robinnn Crusoe in 17D and Moll
Flanders and, Colonel lack in 7722.

defoliant A chemical applied to foliage in
order to cause premature shedding of leaves.
Defoliants are used to aid mechanical harvest-
ing of cotton and for other peaceful uses. They
are also employed in chemical warfare.

Degas, (Hilaire Germain) Edgar (1834-
1917) French painter and sculptor. His early
works were portraits and history paintings.
From the mid-18@s he turned to painting con-
temporary scenes, Ixlrtictrlarly of ballet and
racecouNes, dEracterized by informal poses
and unusual angles. His pastels of women at
their toilet shocked his contemporaries but are
among his finest works. He exhibited fre
quently vdt}l the impressionists but was little
influenced by their style.

de Gaulle, Charles Andr6 Joreph
Marie (1890-11170) French general and states-
man who was an outstanding international
figure in the mid-2oth century president
(1958-69). An advocate of mednnized warfare
during the 1930s, he was promoted early in
World War II to general (llXO). He opposed the
FrancoGerman armistice, becoming leader of
the Free French in London anil a symbol of
French lntriotism. De Gaulle resented his de,
pendence on Britain and the USA and the an-
tagonism between them was to continue after
the war. In 1958 he was summoned from re.
tirement to deal with the crisis in *Algeria- He
became president of the new Fift} Republic in
1959 and moved towards the achievement of
Algerian independence (1962). He subsequently
pursued his vision of a Eurolx of nationally
self-conscious states, free of US influence. He
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thus opposed the postwar multlnational orga-
ni?etions, refusing to sign the *Nuclear Test-
Ban Treaty (1963) md withdmwing France
from the military structure of NATo (1966). He
was also passionately oppos€d to UK member-
ship of rhe EEC. Ar home his position was
greatly weakened by the student and indus-
trial unrest of May 1968, and in 1969 he re-
signed- His policies, however, have mdured in
the right-wing Gaullist movement in French
politics.

De Havilland, Sir Geoffrey (1s82-1e6s)

British aircraft designer and manufacturer,
who produced some of the first jet-propelled
aircraft. During both World Wars he designed
several military aircraft, including the Mos-
quito of World War II.

dehydration A potentially serious condi-
tion resulting from excessive loss of water
from the body. The u,ater tlnt is continuously
lost from the body in urine, sweat, expired air,
and faeces must be replaced by drinking. Dehy-
dration may result from insufficient intake of
water or from excessive loss in fever, vomiting,
diarrhoea or from the skin in hot dimates. It
may lea4 if not treated, to shock and deatll.

deism A system of belief in C,od that, in con-
trast to *theism, discounts revealed religion
and takes God as the philosophical first cause.

More specifically, deism wm a ratiomlistic
anticristian movement in England in the
Iate uth and early 18th centuries with its roots
in John *Locke's empiricism; its adherents re-
garded dogmatic religions as corruptions of
man's natural relation with God.

Dekabrists (or Decembrists) Members of
an unsuccessful anti-Tsarist revolt in Decem-
ber 1825, following the death of Alexander I.
They were members of various clandestine or-
ganiations formed after the Napoleonic Wars
by discontented former military officers.

de Klerk F(rederik) W(illem) oev- )

South African statesrxrn; president (198H4).
He dismantled apartheid and in 1993 signed
South Africa's new multiracial (transitional)
constitution. After the ANC won multiracial
elections (1994), de Klerk became second deputy
president. In 1996 he withdrew his party from
the ruling coalition and resigned (1997) as party
leader. He was awarded the 1993 Nobel Peace

Prize joirtly with Nelson Mandela.

de Kooning, Willem l1w-s7l us painter
of Dutch birtll. He painted both flgurative md
abstract compositions but by the late 19t0s was
regarded as a leader of *abstract expression-

isrn In his later yars he produced many paint-
ings while suffering from Alzheiner's disease.

Delacroix, Eugdne (1798-186it) French Rc
mantic painter, hfluenced by Thdore G6ri-
cault (179l-1824), *Rubens, and *Constable. His
richly coloured paintings were often inspired
by incidents in Dante Shakespeare, and Byron
and by contemporary events, e.g. Massocre qt
Chios (78241, based on a Turkish atrocity in
Greece.

de la Mare, Walter(1873-1956)British poet,
novelist, and anthologist, whose work is im-
bued with an atmosphere of mystery and
magic. His works indude the poem'The Lis-
teners' (1912), the novel Memoirs of o Midget
(1921), and the anthology Inve (79431.

Delaunay, Robert (1885-1%1) The earliest
French painter of completely abstract compo-
sitions. In his series of Dscs (1912-13) he pio-
neered orphism (which he called simultaneisme!
a style in which colour alone was the subject
matter.

Delaware The second smallest state in the
USA It occupies part of the lowJying Atlantic
coastal plain with higher ground in the tlw
where most of the state's population and in-
dustry is concentrated It is one of t}Ie most in-
dustrialized statesi Wilmington contains the
administrative centres of several large chemi-
cal compades. Motor vehides, synthetic rub-
ber, textiles, and food products are also
produced. Hisror]4 the Dutch established a set-
tlement (1631) but it was the Swedes who
founded the first permanent settlement Fort
Christiana (now Wilmington) in 1638. Delaware
was subsequently captured by the Dutch (1555)

ard the English (1ffi). lt became part of Penn-
sylvania in 1682 and shared a governor with
that colony until 126. It was the first of the
original 13 states of the USA Area: 5328 sq km
(2057 sq mi). Population (2000): 783 600. Capital:
Dover.

Delft 5201N 421E A town in the w Nether-
lands, in South Holland province. Since the late
16th century it has been famous for its pottery
and porcelain known as delftware. Population
(1991 est):89000.

Delhi 284oN 7148 The capiral of lndia situ-
ated midway between the Ganges and lndus
Valleys on the W bank of the River Jumna. It
consists of the old ciry (old Delhi), which was
built in 1639 on the site of former cities of
Delhi that date from the 15th century Bc, and
New Delhi, which replaced Calortta as the cap
ital of British India in 1912. Both the old and

e
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new cities together with the surrounding area
comprise the Union Territory of Delhi, an ad-
ministrative unit of some 1418sq km (553sq
mi). The massive Red Fort of Old Delhi contains
the Imp€rial hlace (1638-.18) of Shah Jahan,
and the Jami Masjid (Principal Mosque). New
Delhi, with its spacious tree{ined streets and
imposing government buildings, was designed
chiefly by Sir Edwin Lutyens. Population (1991):

7206704.

Delian League A confederacy of Greek city
states fomed in 478 Bc during the *Greek-

Persian Wars under the leadership of Athens.
Members met on the sacred island of Delos.
After the peace between Greece and Persia
(c..150) Athens regarded its allies as subjects.
The League was disbanded after Athens'defeat
(4O4) in the Peloponnesian War but was revived
in defence against Sparta in 378, lasting until
the defeat (338) of Athens and Thebes at
Chaeronea"

Delibes, Leo (1836-91) French composer. He
wrote operas and operettas but his best-known
works are the ballets Copp€lio (1470) and Sylvia
(1876).

deliquescence The process in which some
crystalline substances, such as calcium chloride
(CaCI,), absorb water from the atmosphere to
such an extent that tiey dissolve; this is ex-
treme hygroscopic (water-attracting) behav-
iour. Deliquescent substances are used in
several industries to provide dry atmospheres.

Deliut Frederick (1862-1934) Brirish com.
poser of German descent. Largely self-taught,
he was influenced by Debussy and Grieg. His
works include Poris, the Song of a Gteot City
(1899), O7r Heoring the Fi,st Cuckoo in Spring
(1912), and North Country Sketches (]913-14).
Delius became blind in 1925 but continued to
compose with the help of his amanuensis, Eric
Fenby (1906-9).

Della Robbia, Luca (1,oo_82) Florentine
Renaissance sculptor. Working first in marble,
Luca produced rhe relief C4rrorio (1431-38) for
the Duomo, Florence. Later he specialized in
enamelled terracotta mlptures.

Delos lModern Greek name: Dhilos) 3723N
2515E A Greek island in the S Aegean Sea" one
of the Cyclades. It was of great importance in
antiquity (see DEITAN LEAGUB), and many an-
cient temples and other buildings have been
excavated. Area: 3 sq km (1 sq mi).

Delphi e vilage in central Greece. In antiq-
uity, it was the principal sanctuary and oracle
of *Apollo. The oracle's advice, interpreted

from the trance utterances of a priestess, was
widely sought by individuals md the Greek
states. As traditional beliefs declined after the
4th century Bc the oracle lost influence. It was
closed by the Christian emperor, Theodosius
(390 

^D).
Delphinium e genus of annual or perennial
herbs (250 species), also called larkspur, with
tall spikes of deepblue flowers. Delphiniums.
native to the N hemisphere, are popular garden
plants. Cultivated varieties have single or dou-
ble flowers in shades of blue, pinlc purple, or
white. Fmily: Ranunculaceoe.

delta A large fan-shaped accumulation of sed-

iment deposited at the mouth of a river, where
it discharges into a sea or lake. It forms when
the river's flow is slowed down on meeting the
comparatively static sea or lake, resulting in a
reduction of the river's load-bearing capaciry.
Clay particles also coagulate on meeting salt
water and are deposited. The river is increas-
ingly divided by the deposition into channels.
Being fertile, deltas (such as the Nile Delta) are
often extensively cultivated but are also prone
to flooding.

Demeter A Greek corn goddess and mother
goddess, sister of *Zeus. She was worshipped at
Eleusis, whose people helped her in her search
for her daughter *Persephone, abducted to the,
underworld. In gmtitude she instructed them
in agricrilture and religion. She was identified
with the Roman goddess Ceres.

democracy A form of governrnent in which
people either rule themselves, as in ancient
Athens, or elect repres€ntatives to rule in their
interests, as in most modern democracies. Elec-
tions, to be democratic, must be held regularly,
be secret, and provide a choice of candidates;
the elected assembly must also be free to legis-
late and to criticize government policy. Mod-
ern democratic ideas stem from lSthrentury
*utilitarianism.

Democratic Party one of the rwo major
political parties in the USA (comwre REPUB-
LIcAN pARTy). Originating in Jefferson's Re-
publican Democrats it7 WZ, ir became the
Democratic hrty during the presidenry
(1829-C7l of Andrew Jackson In 1860, just be
fore the Civil War, the Democrats split over the
issue of *slavery into northern and southern
factions and the party, dominated by southern
Democrats, was eclipsed until regaining north-
ern support in the 188G. With F.D.Roosevelt's
*New Deal programme in the .l930s, the De
mocrats again became identified as a progres-
sive party. Democratic presidents include
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Woodrow Wilsoru F. D. Roosevelt, J. F. Kennedy,
and Bill Clinton

Democritus (c.,160-370 Bc), creek philosG
pher and scientist. His atomism, developed
from Leucippus, considered that all matter
consists of minute particles-atoms-the mul-
tifarious arrangement of which accounts for
different properties of matter apparent to our
senses. Democritus wrote also on cosmology,
biology, perception, music, and ethics.

demography a branch of the socia.l sciences
concerned with the statistical study of the
sizes, distribution, and composition of human
populations. It includes analysis of birttL deattL
ald marriage rates for whole populations or
groups within thern

demoiselle A "crane, Anthropoides $rgo, of
dry grassy regions of central Europe and Asia"
It is grey with a black head and neck, long
black breast feathers, and long white plumes
behind each eye.

Demosthenes P84-3zz Bc) Athenim ora-
tor and statesma[ He attacked Philip of Mace-
don's imperial ambitions in Greece in a series
of orations called the Philippics (351, 3,14 341)

and promoted an Athenian alliance with
Thebes against Philip. This was defeated by
Philip at Chaeronea (338), whereby Macedonian
supremacy in Greece was assured After the
death of Philip's son, Alemnder the Creat (323),

Demosthenes again encouraged a Greek revolt.
Condemned to death by Alexander's successols,
Demosthenes fled Athens and committed sui-
cide.

demotic scriPt A form of Eglrytim hiero-
glyphic writing. Pictorial hieroglyphics be
came less realistic and increasingly cursive
from about 2500 Bc until in the 7th century Bc
they developed into the cursive script .called
demotic. This continued in common use until
the sth century AD. See olso RosETaA sroNE.

Denbighshire A county in North Wales on
the Irish Sea. In 1974 it was absorM into
Clwyd and cwynedd but reinstated (with dif-
ferent boundaries) in 1996. It is mainly hilly.
Agriculture is the chief economic activity and
tourism is important. Area: E44 sq km (327 sq
mi). Population (2001): 93092. Administrative
centre: Ruthin.

Dench, Dame Judi (Olivia) (1934- )
British actress, noted for her Shakespearean
roles. Film roles include Queen Victoria in Mrs
Brottn (797\, Eliz'beth I in S\akespearc in Lwe
(19tD), and Iris Murdoch in Iris (2ff1).

dendrochronology (or trec-ring dating)

An archaeological dating techdque based on
the *annual rings of trees. Variations in ring
widths have b€en shown to correspond to rain-
fall and temperature variations and thus very
old tree trunks can give a record of ptrt cli-
mates. Any comtruction incorporating timber
can be dated by comparing the timber-ring
patterns with a spcimen of known age.

Deng Xiao Ping (1904-07) Chinese states-
man. He was dismissed during the Cultural
Revolution but subsequently became vice pre
mier (193-76: Lqn-n\. Subsequently he held
various posts and titles but was effectively Chi-
Da's supreme leader until his death. His rule
saw liberalization of the economy but continu-
ing political repressiorl.

denim a coarse twill-woven doth named
after the French fabric serge de l{imes. lt is
made of cottorl often with an admixture of
nylon, and usually dyed blue. Originally popu-
Iar for work garrnents, denim became fashion-
able for jeans and other casual clothes in the
1970s.

De Niro, Robert (1943- )US film actor of
the Method schml; he won Oscars for I'he God-

fatler Port il (1974) and Raging Bull (1979). Other
films include Tcxi Drtur (t9T6l,Goodfellds (195n),

alld Anolyze This (19991.

Denis, St (3rd century) The patron saint of
France. Of Italim birtlr" he was sent to Gaul as

a missionary and there became the first Bishop
of Paris. He was martyred under the Emperor
Valerian. His shrine is in the Benedictine abbey
at St Denis near Paris. Feast Da}{ 9 Oct.

Denmark Kingdom of (rhnish name:
Danmark) A country in N Europ€, between the
Baltic and the North Seas. It consists of the N
section of the Jutland peninsula and about a
hundred inlmbited islands. *Greenland and the
*Faeroe Islands are also part of the Danish
kingdom. The country is almost entirely flat.
Economy. agicttlture is important. Since World
War II, however, industry has predominated
with manufacturing, engineering, chemicals,
brewing, and food processing. Fimcial ald
service industries are major employers. Ex-
ports include meat md meat products, dairy
produce, cereals, fistr" porcelain, glassware, and
metal goods. Historl Viking kingdoms ocor-
pied the area from the 8th to the 10th century,
when Denmark became a united Christian
monarchy under Harald Bluetoottt His grand-
son" Canute, ruled over Denmark Norway, and
England, forming the Danish Empire, which
was dissolved son after his deattr- In 1i}63 Nor-
way again came mder the Danish Crom by

e
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royal marriage. In 1397 Denmark and Norway
joined with Sweden to form the Kalmar Union
which lasted until 1523. The Peace of Copen-
hagen (1660) concluded a long period of conflict
between Denmark md Sweden. It then beeme
an absolute monarchy until 1849, when a more
liberal govemment was formed. Having sup
ported Napoleon in the Napoleonic Wars, Den-
mark was compelled to cede Norway to Sweden
by the Treaty of Kiel (1814). During World War
II Denmark was occupied by Germany but a re-
sistmce movement aided the Allied victory.
Iceland, which had previously been united
with Denmark became independent in 1944. A
new constitution vias enacted in 1953, with a
single-chamber parliament. In 1973 Denmark
joined the EC (now the EU). The Maastdcht
Treaty (See EURoPEAN coMMUNITy) was re-
jected in two referendums (1992,1993) but later
accepted. Membership of the single European
currency was rejected in a referendum (2000).

Deilnark's first right-wing govemment in more
thar 75 years was elected in 2001, when Alders
Fogh Rasmussen became prime minister. A
bridge and causeway linking Denmark and
Sweden was completed in 2000. Official lan-
guage: Danistr- Currenry: krone of 100 ore.
Area: 43074sq km (16631sq mi). Population
(2003 est): 5 387000. Capital: Copenhagen.

density The mass of unit volume of a sub-
stance. In *SI units it is measured in kilograms
per cubic metre; water has a density of 1000 kg
m 3 at 4oC. Rdative density (formerly called
'speciflc gravity") is the density of a substance
divided by the density of water at 4"C. The den-
sity of a gas (vapour density) is often expressed
as the mass of unit volume of the gas divided
by the mass of the same volume of hydrogen at
standard temp€rature and pressure.

dentistry The braach of medical scimce con-
cerned with the cre of tie teetlL gms, and
mouth. Restorative dentistry is concerned with
the repair of teeth damaged by *ories and the
replacement of teeth lost through injury or
extraction. Orthodontics deals with the correc-
tion of badly positioned teeth" usually by
means of bmces or other appliances but some-
times by surgery on the jarv. Pedodontics in-
cludes the care of the gums and other
structures supporting the teeth and the treat-
ment of periodontal disease.

Denver 39 45N 105 ooW A city in the usA the
capital of Colorado on the South Platte River.
Founded in 1858 during the Cnlorado gold rush,
Denver is the financial, administrative, md in-
dustrial centre for a large agricultural area.
Population (2000): 554 636.

deodar a tal "c ed.ar ,Cedrus deodala, native to
the Himalayas, where it forms vast forests, and
widely planted for ornament in temperate re-
gions and for timber in S Europe. It has young
branches that droop down and large barrel-
shaped cones.

depression leconomicslA period during the
*trade cycle in which demand is low compared
to industry's capacity to satisfy it. Frofits, and
therefore confidence and investment, are also
correspondingly low. A depression is also char-
acterized by high unemployment, as occurred
in the 1930s (see DEpREssroN). Governmelts
after World War II adopted *deflcit financing
poiicies to counter depressions, but the combi-
nation of depression and *inflation in the 1970s
led to widespread adoption of *monetarism. A
depression is also called a slump.

depression (psychiatry) Severe and persis-
tent misery. lt can be a normal reaction to
distressing events (reactive depression). Some-
times, however, it is out of all proportion to
the situation or may have no apparent external
cause (endogenous depression): it can then be a
sign of mental illness. In *manicdepressive

psychosis the depression is severe and leads the
sufferer to despairing md guilty beliefs; sleep,
appetite, md concentration an all be dis-
turbed. In depressive neurosis the symptoms
are less extreme but may still lead to suicide.
Treatment with *antidepressant drugs is often
effective and psychotherapy is helpful. Severe
cases may need *el€ctroconvulsive therapy.

Depression The period, also called the
Slump, during the early 1930s, when worldwide
economic collapse precipitated commercial
failure and mass unemployment. Starting in
the USA in 19D, when share prices fell so disas-
trously that thousands were made bankrupt,
the Depression caused international repercus-
sions. Overseas trade almost cesed" industrial
production dropped, millions in industrialized
countries were unemployed, and agricultural
countries were impoverished. Roosevelt's
*New Deal (1934) brought Americals hope of
recovery, but Britafur despite abandoning free
trade to protect its industries, never regaind
its commercial pre-eminence. In Germany the
Depression contributed to the rise of Hitler's
Nazi movement.

Derain, Andr6 (1E80-1954) French postim-
pressionist lninter. In his bold desigru and vi-
brant colours, he was initially a leading
exponent of *fauvism, but after 1907 he me
under the influence of *C6zanne and painted
in acubist manner. He later reverted to a more
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traditional style. He produced some notable
scenery and costurne designs for Diaghilev's
rBallets Russes

Derby e flat race for threeyear{ld horses,
run over 2.4 km (15 mi) at Epsom in early June.
the most prestigious of the English Classics, it
was instituted (u80) by the 12th Earl of Derby.

Derby 1. 52 55N 1 30\,v A city in central Eng-
land in Derby unitary authority, Derbyshire,
on the River Derwent. Its growth.as a manu-
facturing centre began in the late vth century
(see DERBx wARE). Today Derby is an impor-
tant engineering centre (with Rolls-Royce aero
engines) and has large railway workshops. Pop-
ulation (1991): 222 500. 2. A unitary authority in
central England, in Derbyshire. Area:78 sq km
(30 sq mi). Population (1996 est): 233 700.

Derbyshire A county in N centra.l Englaad.
l\ Lg74 it lost part of the NE to South York-
shire, while gaining part of NE Cheshire: Derby
city became an independent unitary authority
in 1997. It consists of lowlands in the SE rising
to the uplands of the *Peak Dstrict in the NW.
The main rivers are the Derwent, Trent, Dove,
and Rother. Sheep and dairy farming are im-
portant. Heavy industry and mining are in de-

dine and service industries are increasingly
important. Area (excluding Derby city): 2551 sq
km (985sq mi). Population (2001, excluding
Derby ciry): 7345E1 Administrative centre:
Matlock

Derby ware Porcelain first produced by
William Duesbury 1725-ffi| at Derby in the
1E(h. Early manufactures res€mble *Chelsea

porcelain and Duesbury later bought the
Chelsea works (1770). Utility products were dec-
orated in bold blue, red, and gilt "Japan" pat-
terns, but important portrait and fictional
figures were also made in quantity. Products of
the factory between U86 md 1811 are called
Crown Derby.

dermatology see sxrx.

Derty 1. A district in NE Northern Ireland, in
Co Londonderry. Area: 373 sq km (1,14 sq mi)-
Population (2001): 105066. 2, See roxooN-
DER,RY.

Deruent River Any of several rivers in
England, including: 1. A river in N central Eng-
lmd, flowing SE from N Derbyshire to the
River Trent. Length: !)6 km (60 mi). 2. A river in
N England. flowing S from the North York
Moors to l)in the River Ouse between Selby
md Gole. Length:92km (57mi). 3. A river in
NW England" flowing N and W from the Bor-

rowdale Fells, Cumbria. to the Irish Se& Length:
ilkm(34mi).

dcsalination The removal of salt from
bri.ne to produce fresh water. Desalination is
used to irrigate erid regions in which sea water
is available especially if solar power can be
used as an energy source. Methods commonly
employed are evaporation of the sea water, the
condensed vapour forming relatively pure
water, and freezing of the sea water, which
produces pure ice. Freezing requires less en-
ergy than evaporation but the process is slower
and technically more difficult.
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Deicartes, Ren6 (1596-1550) French philoso
pher and matiematician. After a Jesuit educa-
tion he sp€nt nine years in travel and military
service before turning to study, primarily in
Holland. Descartes' Dd,sco/')rse on Methd 1763n in-
troduced his technique of methodical doubt,
which he developed in his greatest work the
Meditotions (1641). Asking "How and what do I
knoW?" he arrived by a process of reduction at
his famous statement "Cogito ergo sum" ("I
think, therefore I am"). From this he proved to
his own satisfaction God's existence (he was a
sincere and lifelong Roman Catholic) and hence

the existence of everShing else. The impor-
tmce of this approach lies in making *episte-

mology tlre gatemy to knowledge. Equally
influential was his dualism: he considered that
the world was composed of mind, the essence

of hurnan beings, md matter-but never stis-
factorily answered the problem of how mind
and matter can interact. Descartes also con-

sea
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tributed to the foudations of grcmetry (see

COoRDTNATE sYsTEMs) md optics.

desert A virtually barren area of land where
precipitation is minimal md sporadic, limiting
vegetation growttr- The mean arurual rainfall is
usual.ly taken as being below 250 mm (10 in) for
desert conditions. Deserts may occur in areas
of high atmospheric pressure, such as the *Sa-

hara, or near the W coast of continents cooled
by cold ocean currents (e.g. the Atacama and
*Kalahari Deserts). They are also found in con-
tinental interiors where mountain barriers re-
strict precipitation, such as the *Gobi tl€sert.
Many deserts are characterized by stony scrub-
lands with mcasional resistant rock uplands
and some areas of shifting sand dunes. The
wind is an important agent of erosion and the
rain, falling as violent downpours, is capable of
moving large mounts of debris.

desertification The process by which arid
or semiarid areas become deserts through
human action or climatic change. Removal of
the topsoil, by artificial means or erosion by
wind water, or desiccation, results in a reduc-
tion in the ground's lvater-storage capacity,
which can cause crops to fail and famine. Over-
intensive farming and the cutting of trees for
firewood helped to crate the *Dust Bowl in
the USA and have caused deserts in Africa and
SW Asia to advance by several kilometres each
year. Solutions are now based on effective
management of surface cover and climate.

desert rat&e;rnro,t
De Sica, Vi(torio g9[/l-74].Italian film di
rector. His postwar films, in which he treated
contemporary social themes with compassion
and political awareness, included fiweshine
(79.46),, BicycleThieyes (l9z18), md Urnberto D17952J,

Des Moanes 41 35N 93 35w A city in the USA
the capitd of lowa. Founded in 1E43, it is an im-
portant industrial and commercial centre. Pop-
ulation (2000): 198 682.

destroyer A fast heavily armed naval vessel
that is smaller than a *cruis€r, has a displace
ment of about 3000 tonnes, and is 11O-15Om
(33O-.l50ft) long. Destroyers are not armoured
Because of their speed arnrammt, and versatil-
ity, they are employed in mtisubmarine war-
fare, in convoy work and in attack groups
consisting of one carrier md five or six de-
stroyers.

detached retina A condition in which the
retina-a layer of specialized light-sensitive
cells at the back of the eye-becomes separated
from the layer beneath it. It happens slowly

and painlessly and the patient loses part of his
visior It is eused by injury to the eye or in-
flammation in the eye and is most common in
very short-sighted people. Detached retina is
treated surgically using a laser beam to weld
the retina in pLace.

detergents Chemicals used for cleansing.
Although the term includes *soaps it is usually
applied to synthetic *surfactants. Such deter-
gents have large molecules, typically composd
of a hydrocarbon oil-soluble part and a \ /ater-
soluble part. These compounds are thus able to
promote the solution of oil, grease, etc- in
water. Household detergents may also contain
water softeners, bleaches, and fabric brighten-
ers.

determinism The philosophical theory that
every event has a cause and that all events
are determined by causal physical laws Applied
to huruur actions, determinism appears to
conflict with the concept of *free will. If even
desires, intentioN, and motives are deter-
mined and if actions are, in principle, pre
dictable, this contradicts the idea that actions
are freely chosen, and hence the concept of
moral responsibility. However, some philoso-
phers believe that determinism and free will
are compatible and t}lat a person acts freely if
Ns desires are the cause of his actions. See also
PREDESTINATION.

Detroit 42 23N s3(bw A city and port in the
US,t in Michigan on the Detroit River. Founded
in Uol" it is the ffth largest city in the USA" It
is dominated by the motor-vehicle industry.
Population (2000): 951 20.

deuterium (or heavy hydrogen; D or ,H)

An *isotope of *hydrogen having a nucleus
consisting of one proton and one neutron. It
occurs naturally in hydrogen (0O156%) and is
used as a radioactive tracer. Heavy water (deu-
terium oxide DrO) is used in *nuclear reactors
as a moderator (see also THERMoNUCLEAR RE-
AcToR). At no 1; at wt 2.m4.

De Valera, Eamon (18s2-1lrs) trish states-
man: prime minister (il,32-,18,'[,51-54 1957-59)
and president (1959-73). A comrnandant in the
1916 "Easter Rising, he nevertheless escaped ex-
ecution and in 1917 was elected to the British
parliament and became the president of *Sinn

F6in From 19D he was president of the self-
declared lrish Republic but rejected the terms
of the AnglGlrish treaty of 1921 (see HOME
RUIE) and backed the republicans in the ensu-
ing civil war. In 1926 he founded *Fianna Fdil.

de Valois, Dame Ninette (Edris Stannus;
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1898-2001) Bdtish ballet dancer and choreogra-
pher, born in lreland- During the 192ft she
worked with Diaghilev's Ballets Russes. In 1931

she founded the Sadler's Wells Ballet, which be-
came the *Rofal Ballet in 1956; she directed it
until 19i3. She was appointed to the OM in 192.

devaluation A downward change in the
value of one country's currency in terms of
otler currencies. A country that devalues
makes its exports cheaper and its imports
more expensive; thus devaluation should help
correct a balanceof-payments deficit by in-
creasing the volume of exports and decreasing
the volume of imports. Under the Bretton
Woods flxed-rate system (see BRETToN wooDs
CoNFERENCE) devaluations only occurred oc-
casionally but were large and destabilizing. In
the floating-rate system that replaced it, the
value of a currenry was determined by supply
and demand with a minimum of government
interference, so producing gradual devalua-
tions. The *European Monetary System was in-
tended to stabilize EC currencies, making
devaluation unnecessary, but had clearly failed
in this aim by S€ptember 199e when market
pressures forced the UK to leave the s)rstem. In
798€--2m.212 EU states adopted the single Eu-
roPe:rn o[rency.

developing countties Countries that do
not have sophisticated industries and conse-
quently have a low 1rer epita income. They in-
clude almost all the countries in Africa, Asia
and South America Their economies are char-
acterized by abundant dreap unskilled labour
and a scarcity of capital for investment. Nearly
80% of the world's population lives in develop
ing countries in largely agricultural economies
from which poverty, hunger, disease, and illit-
eracy have not been eliminated. Many of these
economies rely shakily on one main crop,
which in years of crop failure, poor world de.
mand. or low market prices can cause severe
hardship.

Devil tn Chdstian tradition, the personifica-
tion of evil who seeks to tempt mankind away
from the path of salvation and rules in *hell

Judaeo-Christian doctrine holds tlnt C,od cre-
ated the Devil good and he became evil of his
own free will by committing sin (commonly
thought to have been the sin of pride). The
Devil is identified with such Old Testament
figures as the archangel Lucifer (who $ught to
make himself C,od's equal and was expelled
from heaven| the serp€nt that tempted Eve
(G€nesis 3.1-6), and Satan the tormentor of Job.
Similar figures exist in Islam and Zoroastrian-
isrn

devolution The delegation of political pow-
ers from a central goveEment to regional gov-
ernments. In the UK the establishment of the
*Stormont parliament in Northern Ireland
was the flrst important act of devolution.
Growing nationalist sentiment in Scotland and
Wales led to the introduction of two devolu-
tion bills in 1975 and the holding of referen-
dums in March 1979.. In Wales there was a
majority against the devolution plans: in Scot-
land an insufficiently large majority favoured
thern In 199 new plans to establish a Welsh as-

sembly and a Scottish parliament were en-
dorsed in referendums and the first elections
to these bodies took place in May 1999. Follow-
ing the Good Friday Agreement (1998), an as-

sembly with a power-sharing executive was
established in Northern Ireland and power was
devolved in late 1999: however, failure to
achievr progress on the decommissioning of
terrorist weapos led the British government
to suspend the new institutions from February
to May 2000 and again from October 2002. They
were re-established in 2m7.

Devon A county of SW England bordering
the Atlantic Ocean in the N and the English
Chamel in the S. It consists mainly of t}le mid-
Devon plait dsing to rDartmoor in the S and
*Exmoor in the NE. The chief rivers are the
Dart, Exe, and Tamar. Tourism and agriculture
are important while industry is concentrated
around Exeter and Plymouth a mai)r naval
base. Plymouth and Torbay became unitary au-
thorities in 1998. Area (excluding unitary au-
thorities): 6569 sq km (2536 sq mi). Population
(2001, excluding unitary authodties): 704499.
Administrative centre: Exeter.

Devonian period A gmlogrcal period of
the Upper Palaeozoic era b€tvveen the Silurian
and Carboniferous periods, about 415 to 370
million years ago. It is divided into seven
stages, based on invertebrate fossil remains,
such as corals. brachiopods, ammonoids, and
crinoids. The rocks containing these fossils
were marine deposits but the Devonian period
also shows extensive continental deposits (Old
Red Sandstone). Fossils from these rocks in-
clude fish land plants, and freshwater mol-
luscs.

dew The condensation of moisture, which
forms on the ground or on objects near the
groun4 especially at night. It occurs when the
air near the ground cools to the dqfl Point at
which it becomes saturated and the water
vapour present condenses into water droplets.

Dewar flask (Thcrmos flrk or yacuum
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flask) A flask, used to store a substance at con-
stant temperature. It has double glass walls,
the space between the walls being evacuated to
prevent heat loss by conduction. The inside
wall is silvered to prevent heat loss by radia-
tion and th€ flask is tightly stoppered to pre-
vent heat loss by convection or evaporation. It
was invented by the Scottish scientist Sir James
Dewar (1842-1923).

Dewey Decimal Classification an in-
ternational system for classifying the books in
a library, originated in 1873 by the US librarian
Melvil Dewey (1851-1931). Bmks are divided ac-
cording to subject matter into ten groups, each
group having a hundred numbers; principle
subdivisions within each group are divided by
ten, and with the use of decimal numb€rs fur-
ther suMivisions en be genemted without
limit.

Dhaka (name until 1984: Dacca) 2342NX)228
The capital of Bangladestl situted in the SE of
the country, on the Burhi Ganga River. It is a
riverport and commercial md industrial cen-
tre. The capital of the Bengal province of the
Mogul Empire in the 17th century, it Gme
under British rule in the 18th century and
upon independence in 1917 was made capital of
East Pakistan. Population (1991): 3 839000.

diabetes One of several diseases with a com-
mon symptom-the production of large quan-
tities of urine. The term usually refers to
diabetes mdlitus (or sugar diabetes), in which
the body is unable to utilize sugars to produce
energy due to a deficiency of the pa.ncreatic
hormone "insulin Symptoms include thirst,
weight loss, and a high level of glucose in the
urine and in the blmd (hyperglycaemia). Treat-
ment involves a controlled diet, often with in-
sulin injections or pills to reduce the amount
of sugar in the blood. Diabete insipidus is a
rare disease due to a deficiency of the pituitary
hormone vasopressiq which regulates water
balance in the body. The patient produces large
quantities of watery urine and is always
thirsty. It is treated with doses of the hormone.

Diaghilev, Sergei (Pavlovich) (razz-
1929) Russian ballet impresario. The outstand-
ing success of his season of Russian balet (1909)
resulted in the orgmization of a perment
company (1911), known as the *Ballets Russes,
which Diaghilev directed until his deattl

dialect A variant of a language spoken in a
partiolar district or by a particular group of
people. The distinction between language and
dialect is not clear cut. As a general rule my
two dialects of a language may be expected to

be mutually comprehensible. Dialects develop
as a result of gographiel separatiorl Nually
within a generation or so of the time of sepa-
ration.

dialectical materialism The official phi-
losophy of *Marxism, derived by Marx and En-
gels from a combination of contemporary
(1850) science and *Hegel's idealism. Histori@l
materielism, expounded in t}leCommunist Man-
ifesto, is a coherent account of history on an
economic basis: for every system of production
there is an appropriate organization of class
and property. While economic forces continu-
ally develop production systems, the class and
property structure remains unchanged, caus-
ing tension between economic forces and se
cial relations, which continues until the
ultimate rational socialist society evolves.

dialysis e process, discovered by Thomas Gra-
ham (1804-69), for separating mixtures of
fluids by diffusion through a semipermeable
membrane. Dfferent substaDces in a solution
diffuse at different rates. The passage of Iarge
particles is almost completely blocked by a
semipermeable membrane, whereas salt solu-
tions pass through easily. The technique of
dialysis is used in artificial kidaey machines, or
dialysers, which take over the function of dis-
eased kidneys by filtering waste material from
the blood but leaving behind proteins, blood
cells, and other large particles.

diamond The hardest known mineral com-
prising a cubic variety of crystalline *carbonn

formed under intense heat and pressure. Dia-
monds are used industrially. mainly for cut-
ting and grinding tools, the others being used
as gems. The largest diamond yet discovered
is the *Cullinan diamond- Many industrial
diamonds are produced synthetically from
graphite subjected to very high temperatures
and pressures.

Diana The Roman goddess identified with the
Greek Artemis, associated with women and
childbirth and with the moon. She is usudly
represented as a virgin huntress armed with
bow aad arrows.

Diana, Princess of Wales (1961-97) For-
mer wife of Prince Charles and mother of
Prince William (1982- ) and Prince Harry
(1984- ), famous as a fashion icon as well as
for her committed work with many charities.
She was kiled in a car crash in Paris witl her
companion Dodi Fayed; her premature death
caused an unprecedented display of public
grief.
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Dianthus A genus of annual md perennial
herbe (300 species), mainly from Europe and
Asia having flower stems (often branched)
with swollen l)ints and showy white, pink, or
red flowers. Common species incltde D. barba-
tus (see swEET wurrev), D. caryophyllus lsee
CARNATToN), and D. plumarius lsee PINK). Fam-
rly. Caryophyllaceae.

diaspora (Greek dispersion) The collective
term for Jewish communities outside the land
of Israel Beghning with the Babylonim exile
(6th century Bc), Jews spread to most parts of
the world, while continuing to regard Israel as

their homeland. In the late 19th century there
was a massive exodus of Jews from Russia and
Poland, and the Nazi *holocaust destroyed
many old Europea.n communities. The main
centre is now the USA. with some six million
Jews.

diatoms Microscopic *algae belonging to a
phylum (Daroms or Bacillariophfia; about
16000 species) occurring abundantly as single
cells or colonies in fresh water and oceans
(forming an important constituent of *plank-

ton) and also in soil. They have silicon-rich cell
walls, often b€autifully sculptured forming a

shell (called a test) composed of two halves that
fit together. Fossilized tests form a porous rock
called diatomaceous earth (or kieselguhr), used
in filters, iruulators, abrasives, etc.

Dicentra A genus of annual and perennial
herbaceous plants (about 3fi) species) from
North America and E Asia. They have divided
compound leaves and sprays of hanging flow-
ers that are flattened sideways. Many species
are ornamentals (see BLEEDING HEART). Fam-
ily Ftmariaceoe.

Dickens, Charles lt87z-7ol British novelist.
He began his career by contributing to popular
magazines, achieving sudden fame with The

Pickwick PaWs (1837), which he followed with
Oliver Twist (1838), Nicholas Nickleby (1839), and
the very successf tl Old Cutiosity Shop (7W-471;
like all his novels, these first appeared in
monthly instalments. David Copperfuld 1184-
50) was a strongly autobiographical work.
His later novels, from Bleak House (1853) to
the incomplete Edwin Drood (1870), were in-
creasingly pessimistic in tonei Great Exrycto-
tiotrs (1850-61) a,'Ld, Otr Mutual Friend 1786,4-65],
depict the destructive powers of money and
ambitioL

Dickinson, Emily (1830-86) US poet. From
the age of 30 she lived a largely secluded life in
Amherst, Massachusetts. Of her 1700 poems,

which are mainly brief intense lyrics on

themes of love and deattL only seven appeared
in her lifetime.

dicotylledons The larger of the two rnain
groups of flowering plants, which includes
hardwood trees, shrubs, and many herbaceous
plalrts (cottpore MoNocoTyLEDoNs). Dicots
are characterized by having two seed leaves
(cotyledons) in the embryo. Typically the
flower parts are arranged in fours or fives (or
multiples of these) md the leaves have a net-
like pattern of veins. Se€ also ANcIospERM.

Diderot Denis (u13-84) French philoso-
pher and writer. With *Voltaire, Diderot
helped create the *Enlightenment, mainly
through t}le Encycloldie which he edited after
175'0 (see ENcYcLoPEDISTS).

Dido In Greek legend, the daughter of a king
of Tyre, who fled to Africa when her husband
was murdered; there she founded *Carthage.

According to legend she burnt herself to death
on a funeral pyre to avoid marriage to Iarvas of
Numidia: in Virgil's Aeneid she killed herself
after being abandoned by her lover *Aeneas.

dielectric a substance that acts as an electri-
cal insulator md cm sustain an electric field.
When a voltage is applied across a perfect di-
electric tiere is no energy loss and the electric
field strength changes simultaneously with
voltage. In rea.l dielectrics, such m air or wax
there is always a small energy loss.

Dien Bien Phu, Battle of (March-May
1981) The decisive battle of the Indochina war,
in NE Vietnam, in which Vietnamese forces de-
feated the FrenclL It coincided with the Geneva
Conference, which ended French control of In-
dochina

Dieppe 4955N 105E A port and resort in N
France, in the Seine.Maritime department on
the English Channel. Population (1990): 36 600.

Diesel engine s€e TNTERNAL-coMBUsrIoN
ENGINE.

dietetics The study of the principles of nu-
trition and their application to the selection of
appropriate diets both to maintain health and
as part of the treatment of certain diseases.

A balanced diet should contain foods with
adequate amounts of all the nutrients-carbG
hydrates, fats, proteins, minerals, and vita-
mins-as well as foods with a high content of
dietary *fibre.

Dietrich, Marlene (Maria Magdalene von
tosctu 1904-92)G€rman filrn actress and singer.
Her image of sultry beauty was developed by
the Austrian-born director Josd von Stemberg

GI
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D
diffraction The spreading or bending of
light waves as they pass the edge of an object
or pass through an aperture. The diffracted
waves subsequently interfere with each other
producing regions of alternately high and low
intensity. This phenomenon can be observed in
the irregular boundary of a shadow of an ob-
ject cast on a screen by a small light source. A
similar effect occurs with sound waves. See also

INTERFERENCE.

diffusion 1. The mixing of different fluids,
or the distribution of a substance from a re
gion of high concentration to one of lower con-
centratiorl by means of the rmdom thermal
motion of its constituents. The rates at which
gases diffuse are inversely proportional to
their densities (Graham's law). 2. The scattering
of a beam of radiation on reflection from a
rough surface or on transmission through cer-
tain media- When diffusion occurs the laws of
reflection and refraction are not obeyed.

digestion the process by which food is con-
verted into substances that can be absorbed
by the *intestine. The process begins in the
mouth, where the food is chewed and mixed
with salirr+ and continues with the action of
digestive enzymes secretd by the *stomach,

duodenum. and *pancreas. Rhythmic contrac-
tions of the muscular layer of the intestinal
wall (called peristalsis) ensures a constant mix-
ing of enzymes and food and the propulsion of
food along the intestine. The products of diges-
tion include amino acids, various sugars (such
as lactose, maltose, and glucose), and fat mol-
ecules: these are absorbed by the intestine and
conveyed to the bloodstream.

digitalis A drug prepared from the dried
leaves of foxglove plants. Digitalis is purifled
to digoxin, digitoxin" and lanatoside C These
drugs are used to improve the action of a fail-
ing or indficient heart and to reduce a danger-
ously fast heart rate.

digital mapping The production of a map
using a system in which the points and lines
that make it up are converted, or digitized, into
computer data Subsequent reproduction may
be of the whole map or of a selected part; it
may be at a different scale and/or on a tra[s-
formed projection. A print of ttre map can be
produced or it rnay be displayed on a visual dis-
play unit. Changes can be made without the
whole map having to be redrawn. In the LJK the
*Ordnance Survey began to digitize its data in
1yl3 and completed this programme in 1995.

Diion 47 2oN 5 ozE A ciry in France, the capital
of the C6ted'Or department on the Burgundy
Canal. The former capital of Burgundy, it is the
site of the palace of the Dukes of Burgundy
and has a cathedral (13th-14th centuries). lt
is famous for its mustard Population (1999):

749857.

dilatation and cureltage (D and g An
operation in which the neck (cervix) of the
womb is dilatated (widened) and the lining of
the womb is scraped out. D and C may be
performed for the removal of any residual
membranes after a miscarriage or abortion, re-
moval of cysts or tumours, and removal of a
specimen of tissue in the diagnosis of gynaeco-
logical disorders.

dill A widely cultivated annual or biennial Eu-
ropean herb, Anethum grawolerc,60or higlr.
The smooth stem bears feathery leaves and
umbrella-like clusters of small yellow flowers,
which produce small hard flat fruits. The
young leaves and fruits are used to flavour
soups, cal<es, salads, fish, and pickled cucum-
bers Family UmbelliJeroe.

D'lndy, Vlncent (1851-1931) French com-
poser. The pupil and biographer of Franck he
was greatly influenced by Wagrrer and wrote a
number of large-scale orchestral compositions,
as well as operas and dramber music. His most
famous work is tlre Slrnpbony on a Fre$h Moun-
taireet's Sof,g lfot piano and orchestra; 1E85).

dingo en Australian wild *dog, Canis fami,l.
icris (formerly C. dlngo), introduced from Asia
It has a tan<olourd coaL It is nocturnd and
generally solitary.

Dlnka A Nilotic people of the Nile basin re
gion of the Sudarl Warlike and independent,
the Dinka move with their cattle from dry-
season pastures by the rivers to wet-seson set-
tlements, where tlrcy grow millet. there are
many independent tribes.

dinOSaUr An extinct reptile that was the
dominant terrestrial arfmal duling the Juru-
sic and Cretaceous periods (2fiH5 million
years ago). Dinosaurs first appeared about 225
million years ago, ranging in size from about
60qn to such mighty creatures as Diplod.ocus,
which reached 27m in lengttl There were two
orders: the Saurischio, whidr were mostly car-
nivores and induded the bipedal Allosaurusand
T y onrnsaurusi and. the Ornithlschio, which were
all herbivores and induded the bipedal Iguan-
odon, the horned Trictatops, and StegosaufiJs.
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Why both orders died out at the end of the Cre
taceous period along with otler reptiles, such
as *ichthyosaurs, *pterosaurs, and *plesio-

saurs, is still not certafuL Dinosaurs had large
bodies with heavy bones and protective ar-
mour and were probably unable to adapt to di-
matic changes and the effects of a rise in the
sea level which flooded their coastal habitats.

Diocletian(us), Gaius Aurelius Va-
lerius lzas-srleD) Roman emperor (2sa-305).

He iose to prominence in the army, to which
he owed his accession In 293 he established the
tetrarchy to govern the Empire more effec-
tively in a time of civil strife: the Empire was
divided into East and West, witl each ruled by
an emperor and his associate. Docletian ruled
in the East with Galerius, abdicating in 305.

diode see sEMrcoNDUcroR DroDE; THER-
MIONIC VAIVE.

Diogenes of Sinope (412-322 Rcl T\e
founder of the philosophical sect of the *Cyn-

ics. Dogenes claimed, in contrast to almost
all Greek thinkers, total freedom and self-
sufficiency for the individual. Unlike modern
anarchists, he saw no need for violent reb€llion
to assert his independence, which he thought
he already had. His disregard for social conven-
tions made him the subject of many stories.

Dionysus (or Bacchus) The Greek god of
wine. originally a vegetation god He was the
son of Semele (daughter of C,admus) by Zeus. A
common theme of many Donysian legends is a
people's refusal to accept his divinity and his
subsequent retribution

diofire A unit ued to measure the power of
a lens equal to the reciprocal of its focal length
in metres. The power of a converging lens is
taken to be positive and that of a diverging
lens as negative.

Dioscuri See casroR AND PoLLUx.

diphthoria An acute bacterial infection pri-
marily affecting the nose, throat, or larynx.
Virtudly eliminated from most Western na-
tions by extensive immunization" it formerly
caused the death of many children. It is still
found in Africa and India. Dphtheria produces
a membrane across the throat that chokes the
child. The disease can be cured using penicillin
and antitoxin

Diplodocus en amphibious dinosaur of the

Jurassic period (200-136 million years ago) ard
the largest terrestrial vertebrate ever to exist,
reaching a lengtli of 27m. It had a narrow body
with massive legs, a long neck with a tiny head,

and a long tail. It fed on vegetation in swamp,s
and shallow lakes. Order: Saurischio.

dipper an aquatic songbird of the family Cin-
clidae (4 species) of Eurasia and America Dp
pers are found near fast-flowing mountain
streams, diving into the water to search for in-
sects and small fistr. The Eurasian white-
breasted dipper (Ciaclus cinclus) is about 17cm
long and has a dense dark-brown plumage with
a white breast.

DiPtera An order of insects comprising the
twe.winged, or true, flies. See FLY.

Dirac, Paul Adrien Maurice (1902-s4)
British physicist. In 1928 he introduced a gen-
eral formulation of quantum theory. Two
years later he incorporated *relativity into
quantum theory and produced an equation
that predicted the existence of antiparticles.
He shared the 1qt3 Nobel Prize with Erwin
*Schrddinger.

direction finder Equipment for locating
the source of a radio signal, such as a ship at
sea- It consists of one or more directive *aerials

(usually in the form of a loop), designed to de-
tect signals from a specific direction, and a re-
ceiver. Frequencies normally used are between
0.1 and 2 megahertz. Radar is a form of direc-
tion finding based on picking up reflections of
a transmitted signal.

discus throw e field event in atNetics. The
circular discus is made of wood and metal, the
men's weighing 2kg (a.alb) and the women's
1 kg (2.2 1b). It is thrown as far as possible with
one hand from within a circle 25m (8.2ft) in
diameter.

disinfectant A substance or process that
kills germs or prevents them multiplying. Car-
bolic acid (phenol) was introduced for this pur-
pose in medicine in the 1870s by Joseph 

*Lister.

It is still used in cleaning materials and. in
weaker solutions, in skin disinfectants. Ctrlo-
rine and such compounds as sodium hypochlo
ilte kill bacteria and also some viruses. Other
chemical disinfectmts include chlorinated
phenols, hydrogen peroxide (Hpr), iodine (I,),

and formaldehyde (HCHO). Dry heating to
140"C for about 3 hours will kill al] disease-
causing germs. Boiling water and ultraviolet
light are also effective disinfectants.

Disney. Walt (1901-66)US film producer md
animator. His most famous cartoon character,
Mickey Mouse, was designed in 1928. His films
include full-length cartoon featurs, such as

Snow White and the Seven Drtar J s (L938\, Pinoechio
(1939), and Bambi 11913\ nature documentaries,

q
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and live-action films, such as Mary Poppins
(1%4). His Fantasia l794ol used cartoons to ac-

company several pieces of classical music. He
opened Disneyland, an amusement park, in CaI
ifornia in 1955 and Walt Disney World in
Florida was opened in 197L Similar parks were
opened in Tokyo (1983) and near Paris (1992).

Disraeli, Benjamin, lst Earl of Bea-
consfield (1804-81) British statesman; Con-
servative prime minister (1868, 1874-80).
Becoming an MP in 1837, Dsraeli was critical of
Peel's Conservative Government (1841-,16) and
opposed the repeal of the *C.orn Laws. Three
times chancellor of the exchequer in Derby's
governments (1852, 1858-59, 1856-68), he was
largely responsible for the 1867Reform Act. He
succeeded Derby in 1868, but smn lost office to
the Liberals under Gladstone. During Disraeli's
second premiership the C,onservative Party
came to b€ clearly identified with policies that
upheld t}le monarchy, Empire, and Ctrurch of
England, while sponsoring social reform. In
1875 he bought Britain a mal)r stake in the
Suez Caral and in 1876 secured passage of a bill
that conferred the title Empress of India on
queen Victoria. A flamboyant and witty parlia-
mentariarL Dsraeli was also a writer, whose
novels include Coningsby,or the New Generation

17844\ aIId SyUl, or the Two Natioas (1845).

distillation A method of purifying or sepa-
rating the components of a liquid by boiling or
evaporating tlle liquid and condensing the
vapour. It is used for separating either liquids
from solids or a mixture of liquids whose com-
ponents have different boiling points (known
as fractional distillation). Distillation is em-
ployed in petroleum refineries to separate the
various "hydrocarbons, in the production ofal-
coholic spirits, and in extracting pure water
from sea water.

District of Columbia A federal district of
the E US,t coextensive with the federal capital,
*Wshingtorr. Area: 178 sq km (59 sq mi).

dittany A perennial European herbaceous
platt, DittamnB albus, also known as the gas

plant. A strong-scented glandrovered plant, it
gives off an aromatic oil. Dttuy produces a
drooping spike of white or pink flowers. Fam-
lly. Rutaceae.

Diu See DAMAN AND Dru.

diuretics A large class of drugs that increase
the excretion of urine by the kidneys. Duretics
are used in the treatment of diseases in which
fluid accumulates in the tissues, such as heart

failure, kidney failure, and some liver diseases
(such as cirrhosis).

diver A large aquatic bird b€longing to a fam-
ily (Goviidoe; 3 species) occurring in the N hemi-
sphere, also called loon Divers breed on Iakes
md ponds and spend tIe winter in temperate
coastal waters. They have small pointed wings
and black and wNte plumage md t}ley dive
deeply, feeding on fish frogs, and aquatic in-
s(ts. Order: Goviiformes.

dividend a *rare in the profits of a company
paid to shareholders. The rate of dividend is de-
clared at the companys annual general meet-
ing to reflect the preceding year's profit. It is
usually expressed as a percentage of the par
value of the share (e.g. a 5% dividend on a 20p
share would pay 1p per share). The dividend
yield of the share is the income it produces ex-
pressed as a percentage of its current value (e.9.

a 5% dividend on a 20p share that has a current
value of 35p is 20/35 x 5 = 2.86%). Dividends are
usually paid twice yearly, a]r interim dividend
and a final dividend-

divine right of kangs A polirical doctrine
claiming that monarchs are responsible only to
God and that their subjects owe them unques-
tioning oHience. The theory originated in the
middle ages and was most fully developed in
the 16th and 17th centuries, especially in Eng-
land under the Stuart kings and in France
mder Louis XIV.

diving beetle An aquatic beetle of the fam-
lly Dytiscidae, with a flattened body and oar-
like hind legs. They are efficient predators, and
breathe by raising the end of the aMomen
above the water to fill a cavity under their
wings with air.

divorce The legal process by which a mar-
riage is ended Until the Matrimonial Causes
Act (1857), which established a Divorce Courr,
divorce in England was possible only by special
Act of Parliament. Jurisdiction is Dow vested in
the High Court and county courts (see couRTs
oF LAw). Since IV\ the only ground for di-
vorce has been that the marriage has irretriev-
ably broken down: the current law is ontained
in the Matrimonial Causes Act (1973). The party
who is applying for the divorce (the petitioner)
must substantiate such breakdown by present-
ing evidence of adultery, des€rtiorL or uffea-
sonable behaviour by the other party (the
respondent) or that the parties have lived apart
for at least two years (if the respondent agrees
to the divorce) or at least five years (if he or she
does not). If the respondent contests these alle-
gations, the suit must be heard in open courti



277 Dnepropetrcvsk

if not, an immediate decree nisi can be granted,
followed six weeks later by the decree ab-
solute, leaving the parties free to remarry.
During the proceedings the parties must have
reached agreements about money and the care
of any childrer The Family law Act, passed in
1995, contained provisions that aimed to re
form divorce proceedings by replacing the em-
phasis on apportioning blame with a more
consensual approach- However, pilot schemes
for the new measures in 19y-99 were consid-
ered rmsuccessful and those sections of the Act
dealing witl divorce were never implemented.

Diwali (Festivd of Light, from sanskrit
ttpowoli, row of lights) An important Hindu
religious festival held during october or No-
vember. It honours *lakshmi,-the goddess of
wealth (or in Bengal, Kali). There is feasting,
gambling, and lighting of lamps in honour of
*Rama- 

Jains commemorate at this time the
death of their saint Mahavira

Dixieland A type of pzz playd by White
musicians in imitation of the traditional *New

Orleans style. It emerged in the early 2fth cen-
tury but declined during the swing and bebop
eras.

Djibouti, Republic of lname until 192: the
French Territory of the Afars and the Issas) A
small country in NE Africa. on the Gulf of
Aden at its entrance to the Red Sea. It consists
chiefly of an arid rocky cmstd plain rising to a
plateau inland The main population groups
ue Somalis (driefly Issas) and Afars, with Ara-
bic and European minorities. Ecorofll4 the port
of Djibouti (a free port since 1919) is the coun-
try's economic focus handling an important
transshipment trade. The port is linked by rail
to Etliopia and handles about half of that
country's tmde. Histor)4 French involvement,
centred on tJle port, began in the mid-19th cen-
tury. It was made a French colony known as

Frmdr Somaliland in 1896 and proclaimed an
overseas territory in 1957. It became indepen-
dent in 192 as Djibouti with Hassan Gouled
Aptidon as its first president. The country suf-
fered from tle disruption of trade caused by
civil wars and famine in Ethiopia and Somalia
and the arrival from those countries of large
numbers of refugees. Following a guerrilla
war (1991) against Gouled's one-party rule, mul-
riparty democracy rras established (1992) and
peace agreements were signed (1993 and 2000)

with the rebels. Gouled was succeeded by his
ally Ismael Omar Guelleh in 1999. Official lan-
guages: Hamitic languages of Somali- Cur-
renqr Djibouti franc of 100 centimes. Area:

21783sq km (8409sq mi). Population (2007 est):
46 94. Capital Djibouti.

DI{A (dmxyribonucleic acid) A nucleic acid
that is the chi€f constituent of the "chromo-
somes, carrying genetic infoEnation in the
form of *genes, necessary for the organization
and functioning of living cells.

The molecular structure of DNA, proposed
by J.D.*Watson and F.H.*Crick in 1953, con-
sists of a double helix of two strands coiled
around eadr other. Each strmd is made up of
alternating p€ntose sugar (deoxyribose) ald
phosphate groups, with an organic base at-
tached to each pentose group. There are four
possible bases: adenine (A), guanine (G), cytosine
(C), and thymine (T). The bases on each strand
are joined by hydrogen bonds and are always
paired in the same my A always binds with T
and G with C. During replication, the strands of
t}le helix sepa.rate and each provides a template
for the synthesis of a new complementary
strand tlus producing two identical copies of
the original helix. This special property for ac-
curate self-replication enables DNA to dupli-
cate the genes of an organism during the cell
divisions of growth (see MITosIs) and the prG
duction of germ cells for the next generation
(see MEIosIs).
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DIIA. Ihe stucture of a DNA molecule takes $e form of
a double helix. The squence of base pairs constitrtes the
genetic code, which conrols the inheritance ol
characteristics.

Dnepr, River (or R. DniGper) A river in NE
Europe. Rising in the va.ldai Hills, NE of
Smolensk, it flows mainly SE through Russia,
Belarus, and E tlkraine to enter the Black Sea.

Length: 2285 km (1.120 mi).

Dnepropetroysk lname from 1787 until
1796 and from 1802 until 1826: Ekatelinoslav)
.429N 3500E A city in E Ukraine on the River
Dnepr. It is one of the country's lergest indus-
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trial cities, producing especially iron and steel.
Population (1998 est): 275 000.

Dnestr, Riverlor R. Dniester) A river in NE
Europe. It flows mainly SE from the Car-
pathian Mountains, through Ukraine and
Moldova to the Black Sea near Odessa. Length:
1411km (877mi).

Dobermann pinscher A breed of dog de-
veloped by Louis Dobermann in Germany in
the late 19th century. It has a powerful stream-
lined body and a long muzzle. The short
smooth coat is black, brown, or blue-grey with
tan markings. Dobermms are widely used as

police, guard, and guide dogs.

dock a phnt (usually perennial) of the genus
Rumex, of temperate regions. It has a deep
stout rmt and large lance-shaped leaves. The
small greenish flowers borne in small clusters
produce small nutlets, often surrounded by
the reddish papery remains of the petals. Dock
leaves are the traditional mtidote to nettle
stings. Famil),: Polygonaceae. See also soRREL.

Dodecanese A group of some 20 Greek is-
lands and islets in the SE Aegean Sea, including
Cos, *Rhodes (the largest), and Pitmos. They
were taken from Turkey by Italy in 1912 and
passed to Greece in 1917. Total area: 229 sq krn
(10s0sq mi). Population (1991): 162439. Capita}
Rhodes.

dodo a large clmsy flightless bird, Raphils
cucullatus, that lived on Mauritius but was ex-
tinct by 1681. It had a grey-blue plumage, tiny
wings, a tuft of curly white tail feathers, and a
large head with a massive hmked bill Family
Ra phidae: order'. Columbiformes (pigeons, etc.

Dodoma 6105 35,108 A town in E cenrral
Tanzania. It replaced Dar es Salaam as the capi-
tal in 1983. Population (latest est): 203 833.

dog A carnivorous mammal belonging to the
famlly Canilae. A[cestors of the modern do
mestic dog lCanis f amiliarisl,probably darived
from wolves or jackals, were f,rst domesticated
over 10 000 years ago. Wild dogs generally live
and hunt in packs, relying on speed and coop
eration to secure their prey. They are special-
ized hunters with long legs, sharp teeth strong
Fws, and acute hearing and smell.

The intelligence and social nature of dogs
have led to their selective breeding by man for
a variety of purposes, principally as sporting
dogs, working dogs, and household pets. There
are up to 4(n modern breeds.

doge
Venice

The title of the chief magistrate of
from about 6Y7 AD to the fall of the

for life and wielded considerable power until
1172 when his authority was restricted by the
creation of a supreme Great Council of 480
members. Further constitutional checks made
the doge little more than a figurehead The pre-
sent rictrJy decorated Doge's Palace originated
in the early 14th century.

dogfish a small *shark belonging to one of a
number of families. kyliorhinus stellaris and S.

canicula are brown-spotted dogfish commonly
found in Mediterranean and British coastal wa-
ters. They are edible and purchased as 'rock
slmon."

Dogger Bank e st sandbank in the central
North Sea, f-36 m (55-120 ft) below water. It is
a majnr fi.shing ground.

dog rose A shrubby *rose, Rosa canin4, with
arching stems that grows in woods, hedges, and
roadsides of Europe, North Africa" and SW Asia.

dogwood a smub or small tree of ttre genus
Cornus (about ,15 species), mostly of the N hemi-
sphere. It has oval pointed leaves with promi-
nent curoed veins md dense clusters of
four-petalled flowers. The fruit is a berry. The
common European dogwood lC. sanguineal has
white flowers, blood-red shoots and autumn
leaves, and black berries. Family Cornocece.

Doha 256N 5136E The capital of Qatar, on
the E coast. Poptlation 17997]|: Z&O@.

DohnSnyi, EmU (Ernst von D; 1877-1960)
Hungarian composer and pianist, who spent
his last years in the USA Unlike his contempG
raries, Bart6k and Kod:ily, DohnSnyi remained
uninfluenced by Hungarian folksong. His best-
known composition is the yoriotiofls ofl a Nurs-
ryTheme (for pixto and orchestra; 19lil).

Dolby system Tradename of an electronic
device for reducing the hiss in sound reprG
duction, particularly in *tape recorders. It was
invented by Ray Dolby (1933- ). The system se-

lectively boosts the higher frequencies in the
sound signal before recording it, to drown out
the constant hiss produced by the tape, and at-
tenu:ltes them when playing back. It operates
only when the music is quiet enough for the
hiss to be heard.

doldrums The equatorial belt within which
the trade,wind zones converge. Winds are light
and variable but the strong upward movemmt
of air caused by the convergence produces fre
quent thunderstorms, heavy rains, and sq'talls.

Dollfuss, Engelbent (1892-1934) Austrian
statesman; chancellor (1932-34). His chancellor-
ship was increasingly strained by his inabilityVenetim Empire in 1797. The doge was el(ted
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to control the Austrian Nazis or to cooperate
with the Social Democrats. He was assassimted
in July during an abortive attempt by the Nzis
to seize power.

dolmen (Breton: table stone) A prehistoric
tomb made of huge stone sLabs set upright md

Mlw ffiH

bozoi basgt Rhodesian ridgeback

roughr@ted collie Old English shepdog German shepherd

Airedale sm@th-hared lox terier Sealyham

toy p@dle Yorkshire terrier

rhipperke Dalmatian

supporting a stone rmf. Widely distributed in
*Neolithic Europe, dolmens were often cov-
ered by a *barrow.

Dolmetsch, Arnold (18sE-1940) British mu-
sician and instrument maker. He pioneered the
rediscovery of early music and its performance

ffi
corgi

Wffi %tuN
pug
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on contemporary instruments in its original
style.

dolomite A mineral consisting of calcium
magnesium @rbomte, CaMg(COJ! colourless
or white or grey in colour. Rocks containing
over 15% magnesium carbonate are called
dolomites, those containing less are magnesian
limestones, and those containing both do
lomite and calcite are dolomitic limestones.
Dolomite mcurs as a primary sediment, in met-
alliferous veins and in limestones altered by
the process of dolomitiation, by wNch the cal-
cium carbornte is wholly or partly converted
to dolomite by magnesium-rich sea water,
or by magnesium-rich rclutions permeating
joints in the rock.

Dolomites (ltalian name: Alpi Dolomitiche)
A section of the Alps in NE Italy. Composed of
dolomitic limestone, they are characterized by
their steepsided rocky peaks.

dolphin 1. A tmthed *whale of the family
Delphinidae (abottt 50 species). Agile and stream-
lined and up to 4.5m long, dolphins live in
large groups and feed mainly on fistl They are
intelligent creatures with welldeveloped abili-
ties for social communication and *echoloca-

tion. The common dolphin (Delphinus drlphusl,
which grows to 2.1m, is blue-black with a
white belly and striped body. See also nor-
TLENoSE; poRporsE. 2. A large fast-moving
marine fish of the family Coryphaenidoe (2
species) that resembles the cetaceous dolphin.
Otder: Perciformes.

Dome of the Rock The great mosque in
Jerusalem, built in 591 AD by the *Umayyad

catipb 'aUa al-Malik to commemorate the
Muslim tradition that Mohammed ascended to
Paradise from the Temple Mount (see TEMILE
OF JERUSALEM) on which it stands. It is the
tNrd most holy place of Islarn, after *Mecca

and *Medina

Domesday Book 00s6) lfte survey of Eng-
land ordered by William I to assess the extent
of his own possessions and the value for taxa-
tion purposes of the estates of his tenants in
chief. Parts of N md NW Englmd and some
towns, including Iondon and Winchester, were
omitted. Royal commissioners collected, shire
by shire, details about each *manor. naming its
present owner and its owner under Edward
the Confessor, changes in its size since Ed-
ward's reign, the numbers of its inhabitants
and the services or rents they owed, md the
numbers of its ploughteams, mills, and fish-
eries. The suroey, in two volumes, is now in the
Public Record Office.

Domingo, Placido (1941- )spanish tenor.
He sings a wide range of roles but specializes in
Puccini and Verdi, starring in film versions of
La Traviata (1983) and 0Dello (1986). In t}le 1990s
he reached a huge international audience per-
forming with Lucimo Pavarotti (1935_ ) and
Jos6 Carreras (19.15- ) as the Three Tenors.

Dominica, Commonwealfii of An is-
land country in the West Indies, the largest of
the Windward Islands. It is of volcanic origin
and very mountainous. The population is
mainly of Afrion descent. konomy. chiefly
agrioltural Historl discovered by Colunbus
in 1493, it was alternately Frendl then British
dudng the 18th century before finally becom-
ing British in 1783. It became internally self-
governing in 1967 and an independent republic
within the British Commonwealth in 1978.

Dame Eugenia Charles was prime minister
from 1980 until 1995. Official language: English.
Currenqr East Caribbean dollar of 100 cents.
Area:728 sq km (289 sq mi). Population (2007

est): 72 385. Capitat Roseau.

Dominican Republic a urgely mountain-
ous country in the Caribbean Sea occuping the
E two-thirds of the island of Hispaniola (Haiti
occupies the W third). The population is mainly
of mixed African and European descent. Econ-
omy df efly agricultural. the principal mineral
export is ferro.nickel. Manufacturing md
tourism are increasingly important. Historl
becoming a Spanish colony following the is-
land's discovery in 14)2 by Columbus, the E was
ceded, U95-18(D, to the Frendl who had colo
nized t}Ie W. The E gained independence from
Spain in 1821. It was held by Haiti from 1822
until 1E44 when the Dominien Republic was
founded. Political and economic instability ted
to US occupation (1916-221 and the esrablish-
ment (1930) of Trujillot 3o,year dictatorship.
Following Trujillo's assassination in 1!162 the-
elected president, Juan Bosch" was deposed
(1!)6il) in a military coup. After a period of civil
war, a new democratic constitution was intrc
duced (1966). Joaquin Balaguer was president
from 1956 to 1978 and from 1986 to 1996. The
current president (since 2004) is Leonel Feman-
dez Official language: Spanistr. Currenqn Do
minican Republic peso of 100 centavos. Area
4A442q km (18rusq mi). Population (2007
est): 9 365 818. Capital: Santo Domingo.

Dominicans (tatin Ordo koedicatorufii
Order of Preachers) A Roman Catholic order of
friars, also known as Black Friarc, Friar Preach-
ers, or (in France) Jacobins, founded by St Dc
minic (c. 7770-7227],a d formally organized at
Bologna in 12m-ZL As preachers and teachers
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the friars lived mendicant lives. Among their
scholars was St Thomas *Aquinas. They were
prominent defenders of orthodoxy in the *ln-
quisitiol There are also two orders of Domini-
can nuns,

Don, River A river in SW Russia, flowing
mainly S to the Sea of Azov. A cual links it to
the River Volga. Length: 1981 km (7224 mil.

Donatello (Domto de Nicolo di Betti Bardi:
c.1386-1466) Florentine sculptor. A pioneer of
the Renaissance style, DonateUo's marble sculp
tures are lifelike rather than idealized figures.
Simultaneously he developed a new form of re-
lief sculpture in which he created perspective.
Working also in bronze from the early 1420s,

he produced David 1c.7430-35i Florence), the
hfluential equestrian monument in Padua
known as t}re Gattomelata (1.147-53), and the
high altar for S Antonio, Padua (1,146-50).

Doncaster 1. 5332N 107w An industrial
town in N England in Donmter unitary au-
thority, South Yorkshire, with milway work-
shops; coalmining is in decline. Population
(1991): 71595. 2. A unitary authority in N Eng-
Ian4 in South Yorkshire. Area: 582 sq km (225

sq mi). Population (2001): 286865.

Donegal (lrish nme:Dtn Na Ngall)A county
in the N Republic of Ireland, in Ulster border-
ing on the Atlantic OceaL Ctriefly mountain-
ous, it has a rugged indented coastline. Area:
,1830sq km (1865sq mi). Population (2002):

137 383. County town: Lifford

Diinat& Karl (1891-1980) German admiral. A
U-boat commander in World War I, in World
War ll he developed the "pack" system of sub
marine attack In 1913 he became grmd admi-
ral and then commander in chief of the
German navy. He was appointed chancellor
after Hitler's death and was imprisoned
(1916-56) for war crimes.

Donizetti, Gaetano (f97-18,18) Italim
composer of operas. His 75 stage works rely on
coloratura display, the popular characteristic
of his age. They include Lucia di Lammrmoor
(1835) and D4ughtr of the Regiment 1784O'1.

-Don Juan The great aristocratic libertine of
European literature. In Tirso de Molina's play
ilburlador de kvilla (1630) he kills the fatfier of
his latest victim: he mockingly invites the old
man's statue to dinner, and it drags him off to
hell. This plot is retained in subsequent ver-
sions, most notably Molidre's Don luan (76651

and Mozart's Don Giwanni (1787). In satirical
treatments by *Byron (Don ]uan,7879-24) alld

G.B. *Shaw (Man and Superman,1903) Juan is
more hunted than hunter.

donkey A domesticated *ass more commonly
used for pack and draught work than for rid-
ing. See also Ir.turr.

Donne, John (1572-1631) English metaphysi
cal poet. Failing to gain secular advancement,
despite having several influential patrons, he
became an Anglican priest in 1615 and was ap-
pointed Dean of St Paul's in 1621 His poetry
combines passionate feeling for God, womaa,
and humanity with brilliant intellectual wit.
Almost all of it, even religious works, such as

Lo Corona lTafill,was written before 1615.

Doppler effect The apparent change in the
frequenry of a wave caused by relative motion
between the source and the observer. When
the source and the observer are approaching
each other, the apparent frequency of the
wave increases; when one is travelling away
from the other, the apparent frequency de-
creases. An example is the change in pitch of a
train whistle as the train passes through a sta-
tion. The effect cm also be observed as a shift-
ing of the wavelength of light from a receding
star towards the red end of the spectrum: this
is known as the *redshift. Named after Christ-
ian Doppler (1803-53), Austrim physicist.

Dorchester 5043N 2 25w A market town in
S England, the administrative centre for
Dorset on the River Frome. Population (1991):

1s 037.

Dordogne, River a river in SW France. Ris-
ing in the Auvergne Mountains, it flows SW
and W to enter the Gironde estuary NNE of
Bordeaux. It is important for hydrmlectric
power and has famous vineyards along its
lower course. Length: 472 km (293 mi).

Dor6, (Paul) Gustave (Louis Chris-
tophe) (1832-83) French illustrator, painter,
and sculptor, born in Strasbourg. He estab-
lished his popularity in the 1850s with his illus-
trations of works by Rabelais and Balzac. These
were followed by illustrations to Dante, Cer-
vantes, Tennyson" etc., showing his taste for the
grotesque and drarnatic. His redistic scenes of
poverty in London influenced Van C,ogh-

Dorians Iron Age Greek conquerors of the S

Aegean region (c.1100-1000 BC). Moving south-
ward from Epirus and SW Macedonia" they dis-
placed the Achaeans and brought about the
final collapse of the Broue Age *Mycenaean

civilization. They settled chiefly in the Pelopon-
nese.

Doric ordersee oRDERs oF ARcHrrEcruRE.
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dor-mancy a period of reduced metabolic ac-
tivity during which a plant or animal or a re
productive body (e.g. seeds or spores) can
survive unfavourable environmental condi-
tions. The onset fiury be tdggered by, for ex-
ample, changes in temp€rature, daylength
(photoperiodism), and availability of water,
oxygen, and carbon dioxide. The dormant
phase of a life cycle is represented as spores in
bacteria and fungi, cysts in protozGns md
some invertebrates, and seeds, buds, and bulbs
or similar organs in plmts. See also HIBERNA-
TION.

dormouse A climbing *rodent belonging to
the family Gliridae (about 10 species) of Eurasia
and Africa" The common dormouse lMuscardi-
nus avellanariusl is reddish, about 6cm long
with a s-cm bushy tail. It feeds ar night on
nuts, berries, and s€eds, Nbernating during
winter.

Dorset A county of SW England bordering
on the English Channel. lt 7974 it gained part
of SW Harnpshire. Bournemouth and Pmle be-
came independent unitary authorities in 1997.

It consists of lowlands in the SE with several
ranges of hills. The chief rivers are the Frome
and the Stour. Agriculture is predominant, es-
pecially livestock farming. Tourism is impor-
tant, notably in Bournemouth and Weymoutb
Many towns are associated with the writings
of Thomas *Hardy. Area (excluding unitary au-
thorities): 2544sq km (982sq mi). Population
(20O1, excluding unitary authorities): 390986.
Administrative centre: Dorchester.

Dortmund 5132N 0727F. A city in NW Ger-
many, in North Rhine.Westphalia in the *Ruhr.

A port on the Dortmund-Ems Canal and a
major industrial and brewing centre. Popula-
tion (1999 est): 590 300.

Dortmund{ms Canal A majnr canal in
Germy. Opned in 1899, it links tie Ruhr in-
dustrial area with the North Sea near Emden
Length: about 270km (168mi). 

.

Dostoievski, Fedor ltllikhailovlch
(1821-81) Russia[ noveIst. He lived in W Europe
from 1867 to 1871, plagued by his epilepsy and
compulsive gambling. He returned to Russia in
1871 and became relatively prosperous, stable,
md consemtive. His major novels, in which he
explored moral and political themes with psy-
chological realism, are Crime and Punishflent
(1865), The Idiot (1858-69), The Possessed (ttl69-72\,
and The Br other s K or amozw (7879-Wl.

dotterel A small Eurasian "ployer,Eildromias
morinellus, that nests in tundra regions and mi-

grates to the Mediterranean and SW Asia for
the winter. It has a brmd white eye stripe and
a grey breast separated by a narrow white band
from its russet belly.

Douai Bible fhe Roman Catho.lic version of
the Bible in Englistl translated from the *Vul-

gate by Roman C.atholic scholars from Oxford,
who had fled to Europe during the reign of
Elizabeth I and who were members of the Eng-
lish College x1 lsilei Jhs New Testa:ment was
published at Reims in 1582 and the Old Testa-
ment at Douai in 1609-10. Its language in-
fluenced the translators of the *King 

James
Version

Douala 404N 9,{3E The largest ciry in
CameroorL on lhe River Wouri estuary. A deep
water port and the chief export point of the
country, it is also a major West African indus-
trial centre. Population (1992 est): 1 200 000.

double bass The lowest-pitched musical in-
strument of the violin family. Its four strings
are tuned in fourths (E, lt D, G), giving it a
range of ovet three octaves, from the E an oc-
tave below the bass stave. The double bass is a

member of the rymphony orchestra: it is also
played in jazz and dance bands, usually by
plucking the strings.

Douglas s4o9N 4z$,fr' The capital of the Isle
of Man" on the E coast. It is a port and resort, its
buildings including the House of Keys (parlia-
ment hou*) and the Manx Museum. Popula-
tion (1998):23.1€7.

Douglas fir A conifer, Pseudotsuga taxifolio"
native to W North America and cultivated
widely both for ornament and for its timber.
6mm high. it has flexible blunt needles and
cylindrical cones. Family: Pinoceoe.

Douglas-Home, Sar AlEc &€ HoME or
THE HIRSEL, ALEC DOUGLAS-HOME, BARON.

Doulton English pottery works, esablished
at Lambeth (London) in 1815, specializing in
salt-glazd stoneware. Brown stoneware vessels
with relief moulded portrait md landscape or-
nament were typical of the period to 1E50.

From 1856 unique studio pottery in coloured
glazes was produced, using wood-fired kilns.

Douro, Riycr (Spanish name: DuerolA river
in SW Europe. Flowing W from.N central
Spain, it forms part of the border between
Spain and Portugal before entering the At-
lanric Ocean at Oporto. Lengtlx 895 km (556 mi).

doYe see prcsoN.

Doyer 5108N 119E A port in SE England, in
Kent on the Strait of Dover. A Cinque Port, it is
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the UK's chief ferry and Hovercraft port for
the Continent. Population (1993 est): 106 100.

Dowding, Hugh Caswall Tremen-
hee!€, lst Baron (18s2-1970) British air
chief marshal, who was head of the RAF
Fighter Crmmand in 1910. His strategic and
tactical genius in coordinating early warning
radar, pilots, and equipment played a major
role in winning the Battle of BritaiL

Dow Jones index R weighted average of
the prices on the New York Stock Exchange of
30 industrial shares. computed each working
day by Dow Jones and Co. First devised in 1897
using only 11 shares, it is the principal indica-
tor of movements in share prices in the USA

Down 1. A hisroric county in SE Northern Ire-
Iand, bordering on the lrish Sea Its administra-
tive powers were devolved to ttle new district
councils in 1973. It consists of lowlands in E ris-
ing to the Mourne Mountains in the SW. Agri
culture is the chief occupatiorl Area: 2,166 sq
km (952 sq mi). 2. A district in SE Northern Ire
Iand, in Co Down. Area: 538 sq km (2,16 sq mi).
Population (2001): 63 828.

Downing StreetA London street adFhing
Whitehall. No 10 is the official residence of
the prime minister: the chancellor of the ex-
chequer resides at No il. It was named after
the English statesman Sir George Downing
(1623-84).

Downt llorth and Soulth Two roughly
parallel ranges of dnlk hills in SE England.
separated by the weald. The North Dowtrs ex-
tend W-E between Guildfor4 in Surrey, and
Dover, in Kent. The South Downs extend gen-
erally SE from Wincfiester, in Hampshire, to
Beachy Head. In 1999 plans were announced to
designate the South Downs as a national park
The Downs have traditiondly been.sheep
farming areas.

Down's syndrome A condition ttlat re-
sults from the presence of one extra copy of
chromosome 21 and is present at birth; it is
named after J. L. H. Down (1828-!)5), English
physician Affected children often have learn-
ing difficulties and their faces resemble those
of people from the Far East: heart defects may
be present. They are usually cheerful and with
special education can live relatively normal
lives. Dom's syndrome is more common in ba-
bies of mothers over ,rc: it can be detected dur-
ing pregnancy (see AMNIocENTESIS).

Doyle, Sir Arthur Conan luss-1grtlo) scot-
tish author, creator of the detective Sherlock
Holmes. Conan Doyle graduated in medicine

but soon turn€d to writing. Holmes first ap
peared in the novel A Study in Scarlet (1887), nar-
rated, as are nearly all the short stories and
novels about him, by Dr John H. WatsoL Crnan
Doyle also created the brilliant Professor Chal-
lenger in The Inst World (1912) but he valued
most highly his historical novels, such as The
White Company 178901.

Doyle, Roddy (1958- ) Irish novelist and
playwright. His works include lhe Comrnir-
ments I'l9€8l, Paddy aa*.e Ha Ha Ho 1193), which
won the 1993 Booker Prize, and A Star Called
Henry (19991.

D'Oyly Carte, Richard (1844-1901) British
theatre impresario and mamger. He produced
most of the comic opers of Gilbert md Sulli-
van at the Savoy Theatre, London which he
opened in 1881

Drabble, Margarct (1939- ) British novel-
ist. Most of her novels concern the moral and
emotional problems of women in contempo-
rary society. They include The Millstone (19;5),

The Needle's Eye (lS7Zl,The Rodiant Way \79t371,
and The Sarcn Sisters (2m.21. She also edited the
79{15 Ox f ord Com pafliofl to English Literatut e. Her
sister is A S. *Byatt.

Draco (7th century Bc) Athenian lawgiver.
His legal rystem was so harsh tlnt "draconian"
has since been used to describe any rigorous or
cruel law. Draco's code prescribed the death
penalty for most offences, taking retribution
out of the hands of private citizens.

dragonfly A strong agile brightty coloured
insect belonging to the widely distributed sub-
order Af,isoptera (about 45m species). It has a
long body, large eyes, and transparent veined
wings (spanning up to 180 mm). Both the adults
and freshwater nymphs (naiads) are active car-
nivores and control many iruect pests, such as

mosquitoes, flies, and gnats. Order: Odonoro.

drag racing 1. A form of *motor racing that
originated in the USA lt is held in heats of two
cilrs on a straight strip a quarter of a mile
(402m) long. Using a standing start, races de-
pend heavily on acceleratiorl Speeds have ex-
ceeded,t{)0km per hour (250mph) in specially
constructd light powerful vehicles. 2. A form
of motorcycle racing organized in the same
way.

Drake, Sir Francis (154(H6) English naviga-
tor and admiral. Drake's fi.rst imlnrtmt voy-
ages were trading expeditions to Guinea and
the West Indies and in 1557 he accompanied Sir
John 

*Hawkins to the Gulf of Mexia. In 7X/2
he embarked on a plundering expedition de-

q
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stroying toms on the Isthmus of Panama and
capturing much booty. In 1578 he became the
first Englishman to navigate the Straits of
Magellarl intending to raid the Pacific coast.
Alone out of flve ships, his Golden Hind sailed N
but unable to find a way back to the Atlantic
Ocean crossed the Pacific Ocean, returning
home in 1580 via the Cape of Good Hope. Drake
cromed his carer by helping to defeat the
Spanish *Armada at Gravelin€s (1588).

Drakensberg Mountains (or Quath-
lamba) The chief mountain range in S Africa,
extending from SE South Africa along the
E border of Lesotho to Swaziland, reaching
34t|2 m (11 425 ft) at Thaba Ntlenyma.

draughts (US name: checkers) A board game
for two players, developed in l2threntury Eu-
rope from an ancient Egyptian game. Each
player has 12 disc-shaped pieces which are
placed at the opposite ends of a chessboard. The
pieces move only on theblack squares and
black always starts. One piece per turn is
moved diagonally forwards onto an adFcent
square. If the next square is occupied by one of
the opponent's pieces but the square beyond
that is vacant, the playing piece must jump
onto the vacant square, removing the oppG
nent's piece from the board. If a piece reaches
the opposing back line it becomes a'king" and
it may then move fomards or backwards. The
winner is the player who takes or immobilizes
all his opponent's pieces.

Dravidian languages A large language
family of up to 20lmguages spoken mainly in
S India. The major languages of the family are
*Tamil, Kanarese (or Kannada), Telugu, Malay-
alam, and Tulu These are all spoken in a con-
tinuous area in India, and Tamil is also spoken
in Sri Lanka-

Dresden s15N 1341E A ciry in sE Germany,
on the River *Elbe, the capital of Saxony. One
of the world's most beautiful cities prior to its
devastation by bombs in 1945, it has since been
rebuilt. Dresden is a centre of culture, light in-
dustry, and market gardening. Population (1999

esq:4n7O0.

Dresden porcelain see MErssEN poRcE-
IAIN.

dressage The training of a riding (or car-
riage) horse to make it calrn, supple, and re-
sponsive to its rider (or driver). Originally a
training for military charges, the present,
more humane, methods developed in the 18th
century. The most advanced stage ishaute bcole

equitation in which a horse is taught to per-

form intricate leaps and movements. Dressage
competitions comist of a sequmce of complex
prescribed movements.

Dreyfus, Alfred (18s9-193s) French Jewish
army offlcer. Unjustly accused of revealing
state secrets to the German military attachE in
Paris, in 1894 Dreyfus, the victim of anti.
semitism, was deported for life to the penal
colony on Devil's Island (off the coast of French
Guiana). His case was reopened in 1E9E, becom-
ing the focus of conflict befween royalist, na-
tionalist, and militarist elements on the one
hand and socialist, republican" and anticlerical
factions on the other. Following a retrial in
1899, Dreyfus was pardoned but not completely
cleared until 1906.

dromedary see ceun.
Drosophila A genus of small *fruit flies
(about 1000 species). Most species feed on fer-
menting materials, such as rotting or damaged
fruit. Some species, especially D. melanogaster,
have been used extensively in laboratory stud-
ies of heredity ard evolution because of the
large chromosomes in their salivary glands and
their short life cycle. Family: Drosophilidae.

drugs Compounds rhat alter the physiologi
cal state of living organisms (including hu-
mans). Medicinal dnrgs are widely used for the
treatment, prevention, and diagnosis of dis-
ease. The wide range of drugs available for this
purpose includes the anaesthetics (see ANAES-
THESIA), "analgesics, *antibiotics, *cytotoxic

drugs, *diuretics, hormonal drugs, and *tran-
quillizers.

Some drugs are taken solely for their plea-
surable effects. Many such drugs are addictive.
In the UK these dangerous drugs are known m
controlled drugs They are classified as: Class A
(heroin, cocaine, ecstasy, etc.) attracting the
severest penalties; Class B (amphetamines, bar.
biturates, etc.) less severe penalties; Class C (in-
cluding steroids and from 2004 cannabis) still
illegal but treated more leniently.

Druids Ancient Celtic pdests who were also
revered as teachers and judges. They wor-
shipped nature gods, believed in the immortal-
ity of the soul and *reincarmtion, and also
taught astronomy. Their central religious rite
involved the sacred oak tree. They sacrificed
humarts, usually criminals, on behalf of those
near to death. In Gaul and Britain they were
wiped out by the Romans, their last stard
being in Anglesey (61 AD), but in Ireland they
survived until the arrival of Christian mission-
aries.
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drumlin A small streamlined hill, formed
through glaciation and composed of glacial till
or drift, sometimes with a rock core. Drumlins
usually occur in groups or swarms (sometimes
cdled basket-of€ggs topography), their long
axes parallel to the direction of ice flow.

drupe A stone fruit, such as a cherry, plum, or
peach. The fruit wall (pericarp) develops into
three layers: an outer skin (epicarp), succulent
flesh (mesocarp), and a stone (endocarp) con-
taining the seed.

Drury Lane Theatre The oldest theatre in
London, first opened in 1663. The present build-
ing dates from 1813. It has housed every form
of dramatic production. Its early managers in-
cluded David *Garrick md RB. *Sheridan, and
it has strong associations with the actors Ed-
mund *Kean and Sir Henry *lrving.

Druses (or Druzes) Adherents of a religious
sect living mainly in Syria, the Lebanon, and Is-
rael Druses are not generally accepted il Mus-
lims. Their scriptures are based on the Bible,
the Koran, and on Sufi wri'tings.

Dryden, ,ohn (1631-u00) British poet and
critic. He welcomed the Restoration of the
momrchy and wrote several successful plays
for the recently reopened theatres, such as AII

for Low (15771. He also wrote brilliant verse
satires, notably Absalom and Achitophel 116811

atd, MocFlecknoe | 16E2), and many translations.

dry rot The decay of timber caused by cellu-
losedigesting fungi, especially Serpula lacry'
mans. Spores are liable to germinate in timber
having a moisture content of over 20% and the
fungus appears as a whitish mass on the sur-
face. The timber becomes cracked and crumbly
and the infection may spread to adjoining dry
timbers. Treatment is by removal of infected
timb€rs and appliGtion of fungicide to the re-
maining parts. ComparewB'r Ro'r.

Dubai &e uNrrsD ARAB EMTRATEs.

Du Barry, Marie Jeanne B6cu,
Comtesse W$-9.3l The last mistress of
*Louis XV of France from 1768 until his death

i'77741, w}jren she was banished from court. She

was guillotined during the French Revolution

Dublin ltristr name: Baile Attn ctiattrl t.
53 20N 6 15W The Gpital of the Republic of lre
land, on Dublin Bay. An important commercial
and cultural centre, it is also the largest manu-
facturing centre and the largest port in the
Republic. Its industries include whiskey distill-
ing, brewing, clothing, glass, and food process-

ing. It is noted for its wide streets and

lSthrentury Georgian squares. The Easter fus-
ing of 1916 took place here. Population (2m2):
495 101. 2, A county in the E Republic of Ireland,
in Leinster bordering on the Irish Sea Chiefly
low lying, it rises in the S to the Wicklow
Mountains and is drained by the fuver Liffey.
Area: 922sq km (356sq mi). Population (2002):

1 122 600. County town: Dublin.

Dubrovnik (Itatian name: Ragusa) 4240N
18 0/E A port and tourist resort in W Croatia on
the Adriatic coast. In 1991 it was damaged dur-
ing the civil war that followed Croatia's seces-

sion from Yugoslavia. Population (1991): 49730.

Duchamp, Marcel (1887-1968) French
artist. His first success was Nude Descending a
Stoicase (7972i Philadelphia), influenced by *cu-

bism aad futurism. This was followed by his
controversial ready-made objects, for example
a urinal, first exhibited in New York He lived
in New York after 1915 and became leader of its
*dada art movement. His best-known work is
the glass and wire picture of The Bride Stripped
Bare by Her Bachelors, Even 17975-23i Philadel-
phia).

duck A small short-necked waterbird belong-
ing to the family Anatidae (ducks. geese, and
smns), occurring in slt and fresh waters
throughout the world except Antarctica.
Ducks are adapted for swimming and diving,
having a dense waterproofed outer plumage
witl a thick underlayer of down. The blunt
spatulate bill is covered with a sensitive mem-
brane and has internal horny plates for sifting
food from water. The 200 species of duck are
mostly gregarious; many are migratory. Dab-
bling ducks feed at the surface of the water,
while diving ducks dive to forage in deeper
water. Order: AnsriJormes (ducks and geese).

duck-billed platypus An aquatic *mo-

notreme mammal, Orf,ithorhyrchus onatinus,
of Australia and Tasmania. Platypuses have
webbed feet and a broad flat toothless beak for
sieving invertebrates from stream bottoms.
The female lays two eggs and after incubation
suckles the tiny young. Famllty. hnithffihynchi-
dae.

Dudley A unitary authority in W central
England, in West Midlmds. Area:98 sq km (38

sq mi). Population (2001): 305 164

Dufan Guillaume (c. 1400-74) Burgundian
composer and priest. One of the outstanding
composers of the middle ages, he wrote masses,

motets, magnificats, and French and Italim
chansons.

Dufy, Raoul 11877'7%31French painter. His

q
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early influences were *impressionism and then
*fauvism. He later developed an individual
style in lively racecourse and regatta scenes.

dugong A marine herbivorous mammal,
Dugong dugon" of the IndoPacific region.
Dugongs, also known as sea co$'s, have blue-
grey rough skin and a bristly snout; the males
have short tusks. Their forelimbs are flippers
md they lack hind limbs, having a flukelike tail
for swimming. Farrily, Drgongidae; order: Sire-

flia.

dulcimer A musical instrument consisting
of a shallow resonating box with strings
stretched over two moveable bridges. lt is
played with two small hamrners and is much
used in European and Asian folk music.

Dumat Alexandne (1s02-70) French novel-
ist and dramatist, often called Dunras pere. He
is noted for his historical romances, including
The Count oJ Monte Cristo l7U4-451, The Three
Musketeers 17844I andThe BtackTulip (1850). His
son Alexandre Duus (f824-95), a dramatist,
was often called Dumas fls. His best-known
work is the novel La Dame oux camilias (78481,

the basis of a play and Verdi's opera laTraiata.
Du Maurier, George (louis Palmella
Busson) (1s34-%) British caricaturist and
novelist, born in Paris, who contributed carica-
tures to Punch and other magazines. His novel
Trilby $89l), rememhred for its sinister hyp-
notist Svengali is based on his life as an art stu-
dent in Paris. The best-known works of his
granddaughter [hne lhphne Du Maurier
(1907-89) are romances, usually set in Cornwall.
They include Rebecca (1938) and, My Cousin
Rach€l (1951).

Dumfries and GallowayA councilarea in
SW Scotland, bordering on the Solway Firtll
Formed in M/5 from t}le counties of Dumfries,
Kirkudbright, and Wigtown, it became a uni-
tary authority in 1996. It consists of uplands in
the N descending to coastal lowlands in the S

and has an indented coastline. The region is
predominantly agdcultural. Area: 6369sq km
(2460 sq mi). Population (2001):147765. Adminis-
trative centre: Dumfries.

Dunbarton (or Dunbartonshire) A historic
county of W Scotland In 1975 its boundaries
were adjusted to form Dunbarton District, in
Strathclyde Region. Further reorganization in
1995 involved the creation of two council areas,
*Frst Dunbartonshire and *West Dunbarton-
shire.

Duncan I (d1uO) King of the Scots (1034-40).

His daim to the throne was challenged by Mac-
bettr, by whom he was murdered.

Duncan, lsadora (il28-19?7)US dancer. She
lived mostly in Europe, where she gained a rep
utation for both her inro tive modern inter-
pretive dancing and her flamboyant lifestyle.

Dundee 1. 55 28N 3 oo\ry A city and port in E
Scotland in Dundde City council area, on the
Firth of Tay. It provides supplies and services
for the North Sea oil industry and is also a fast-
growing cmtre for biotechnology and genetic
researctl Population (l9Sl est): 15320. 2. Dun-
dee City. A council area in E Scotland Area: 55
sq km (25 sq mi). Population (2001): 145 563.

Ounedin ,t5525 17030E A port in New
Zealarrd, in SE South Island at the head of Otago
Harbour. Founded by Scottish Presbyterians in
1848, it has two cathedrds (Anglican and
Roman Catholic) and t}Ie Universify of Otago
(the oldest in t}le country, founded in 1859).
Population (1999 est): 119600.

Dunfermline sG04N 329\,t/ A town in E
Scotland, in Fife Region on the Firth of Fortlr.
Several Scottish kings, including Robert the
Bruce, are buried in the 1lth{entury abbey.
Population (1991): 55 083.

Dungannon A district in S Northern lre-
land, in Co Tyrone. Area: 763 sq km (29a sq mi).
Population (2001): 47 235.

dung beetlc e *scarab beetle, usually small
and dark, that has the habit of rolling dung
into balls, whidr serve as a food source for both
the adults and larvae.

Dungcn€ss 5055N 058E A shingle headland
in SE England in Kent extending into rhe Eng-
lish Channel T\uo nuclgar power stations and
an automatic lighthouse are located here.

Dunkirk (Frendr name: Dunkerque) 5102N
2 23E A port in N France, in the Nord deparr-
ment on the Stmit of Dover. During rWorld
War II some 338200 Atlid tr@ps were suc-
cessfully evacuated from its beaches (1!)O) fol-
lowing the fall of France. Dunkirk is a rapidly
growing industrial centre and has an oil refn-
ery and naval shipbuilding yards. Population
Fsgo):nA7L

Dun laoghaire$17N6o8wA port in the E

Republic of Irelan4 in Co Dublir It is the ter-
minu of a ferry rewiefrom Holyhead.Wales.
Population (2002): 191 389.

dUnlin ,q common *sandpiper, Colidris alpina,
that breeds in far northern regions, ranging
south to N Britair It has a biu with a owed tip
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and a black and russet plumage that changes to
grey in winter.

Dunlop, ,ohn Boyd (1840-1921) Scottish in-
ventor, who is credited with inventing the
pneumatic tyre (1887). Dunlop began to Pro-
duce his tyres commercially in 1890. contribut-
ing to the development of motor cars.

dunnock A shy songbird, Prunello modularis,
also called hedge sparrow. About 14cm long,
the dunnock has a brown plumage with a grey-
ish throat and breast. lt has a sharp bill and
feeds on insects. Family. Prunellidoe (accentors).

Duns Scotus, John (c.1260-1308) Scottish-
born Frmciscan philosopher, who, with Roger
*lacon and William of Ockharn, carried on con-
troversy against *Aquinas. Duns Scotus held
that what makes one thing distinct from an-
other is its form or essence-that is, its essen-

tial properties rather than its accidental
properties, as the latter may be removed or
changed without altering its identity. Al-
though nicknamed the Subtle Doctor by con-
temporaries, Duns Scotus suffered Renaissance
ridicule, his name giving rise to the dedsive
label "dunce."

Dunstan, St (924-88 AD) English churchman
and monastic reformer. Appointed Abbot of
Glastonbury in 943, he rebuilt its montrtery
and revived English monasticism. The chief
minister under Kings Eadred md Edgar, he be-
came Bishop of Worcester (957), Bishop of Lon-
don (959), and Archbishop of Canterbury (960).

Feast day:19 May.

dUOdENUM &C INTESTINE.

Durtan 29535 3100E The main seaport in
South Africa, on the Indian Ocean. Population
(1996, urban area):2777 650.

Dorer, Albrecht (14n-1s28) German "Re-
naissance pa.inter, engraver, draughtsman, and
woodcut designer. He was influenced by Italian
artists but his woodcuts of t}re Apotolypse
(1498) are still gothic in style. In about 15m, he
became preoccupied with the study of human
proportions. Paintings of this period include
the Self-Portruit as Christ (1500) and Adoration
of the Magi{1fl4\. He executed his most famous
engravings, including Klight, Deoth, and the
Devil, in the period 1512-19.

Durham 1. s447N 134w A city in NE Eng-

land. the administrative centre of Co Durham
on the River wear. It has a Norman cathedral
and an llthrentury Gstle. Population (1991):

36937. 2. A cotnty in NE England, on the North
Sea- It consists of lowlands, rising W to the up-
lands of the Pemines and is drained by the

Rivers Wear and Tees. Agriculture includes
sheep and dairy farming. Coalmining was for-
merly important, but the last deep pits closed
in the 1990s. Light engineering, services, and
clothing manufacture are now the chief indus-
tries. In 1974 it lost the NE and SE to Tyne and
Wear and Cleveland respectively. In 1996 Cleve-
iand was abolished and the former SE bound-
ary restored for ceremonial purposes: these
areas are now administered by the unitary au-
thorities of Hartlep@l md Stockton-on-Tees.
Darlington became an independent unitary au-
thority in 1997. Area (excluding unitary au-
thorities): 2434sq km (%osq mi). Population
(2001, excluding unitary authorities):,193470.
Admilistrative centre: Durham.

durra A variety of *sorghum, S. tulgare, also

called millet. It is cultivated in arid lands in S

Europe, Asia and Africa md is used as a cereal,
as mimal feed, and for the maDufacture of
sugar and syrup.

Durrell, Lawrence George (19u-90)
Bdtish novelist and poet. His best-known work
s The Alexondria Quartet, compris)Jrg Justine
(1%7\, Balthazar (7ffi1, Mol4ntolive (1958), md
Clea (1ffi\. His later work includesThe Avignon
quintet (7974-851. His brother Gemld Durrell
(1925-95) was a naturalist md popular writer,
known for such books as My Pamily and Other
Animals(1ffi\.

durum see wnrer.
Dushanbc (mme until 1929: Dyushambe:
name 1929-6I Stalinabad) 383EN 6851E The
capital of Tadzhikistan, on the River Dushan-
binka. It has food and textile industries. Since
1lD2 it has been the scene of fighting between
rival political factions. Population (1998 est):

513 000.

D0sseldorf slrlN 647E A city in l.lw cf,r-
many, capital of North Rhine-Westphalia on
the River Rhine. A port and major commercial
md industrial centre of the *Ruhr, its main in-
dustry is iron and steel. Population (1999 est):
s68 500.

Dust Bowl, the An area in the US,{ extend-
ing across W Kansas, Oklahoma, md Texas, and
into C-olorado md New Mexico. During the
1930s droughts and overfarming caused topsoil
erosion.

Dutch fne national language of the Nether-
lands, belonging to the West Germanic lan-
guage group. In Belgium it is one of the two
official languages and is known as Flemish (or

Vlaams). It is derived from Low Franconian, the

q



Dutdr elm disease 288

D

speech of the Salic Franks, who settled in this
area. md has numerous local varimts.

Dutch elm disease A serious disease, first
described in the Netherlands in 1919, that
reached epidemic proportions in Britain in the
1970s, killing millions of elm trees. The fungus
responsible, Ceratoeystus ulmi, blocks the ves-

sels that carry water to the leaves, which wilt
and eventually die. The disease is erried by the
elm bark beetle. Protective measures can be
taken but are too expensive for widespread
use.

Duvalier, Franfoas (19U-n) Haitian politi-
ciaq known as Papa Doc president ('1957-77\.He
used his secret police, the Tonton Macoutes, to
suppress opposition and exploited Black na-
tionalism and voodoo rites to maintain popular
support. In 1964 he became president for life, a
post in which his son Jeaudaude Duvalier
(1951- ), knom as Baby Doc, succeeded him,
but had to flee to France after an uprising in
1986.

DVD &e coupecr Drsc.

DvoiSk, Antonin (1841-1904) Czech com-
poser. He wrote his famous ninth symphony,
entitled 'From the New World." while director
of the National Conser tory in New York,
1892-95. Besides the symphonies he wrote con-
certos for piano, violiq md cello, orchestral
tone poems, chamber music, piano music, and
songs. His Czech nationalism is particularly ev-
ident in his famous Sla?oflic Dances for piano
duet (1878-85).

Dylan, Bob (Robert Allen Zimmerman;
1911- ) US singer and songwriter. An out-
standing lyricist, he spoke for the protest
movement of the 1960s with such folk albums
as The Times They Are a{hangin' 17964); later al-
bums include Blonde on Blonde (79661, Blood on

the Tracys (1975) and, following his conversion
to Christianity, Sluw Train Cofiing l7g79l. More
recent records indude Time Out oJ Mind(79C71
arfi Lo\le s Theft (2cf,7\.

dynamite An explosive plastic solid consist-
ing of 75% nitroglycerine and 25% kieselguhr, a
porous form of silicon dioxide (SiO.). It was in-
vented in 1866 by *Nobel. Nitroglycerine alone
is very sensitive to shock The kieselguhr
makes it safe to handle. Dynamite is used for
blasting, particularly under water.

dynamo see ELEcrRrc cENERAToR

dlme tre unit of force in the *cgs. 
rystem

equal to the force that will impart to a mass of
one gr:rm an acceleration of one centimetre
per second per second

dysontery An infection of the large bowel
causing painful diarrhoea that often contains
blood and mucus. It may be caused either by
bacteria of the genus Shigella or by amo€bae. It
can occur wherever there is poor sanitation,
but amoebic dysentery is much more corunon
in tropical countries. Treatment for bacillary
dysentery is usually by administration offluids
to prevent dehydration, but for amoebic dysen-
tery drugs to kill the amoebae are also given.

dyslexia Dfficulty in learning to write, spell,
and read- It is cornmonly discovered at school
Dyslexic drildren are usually of normal intelli-
gence and with special teaching can improve
greatly. In some cases the cause is genetic

dyrsprosium (Dy) A lanthanide element dis-
covered in 1886. It forms the oxide (Dyror) and
halides (for example'DyF.) and can be separated
from the other lanthanides by ion+xchange
techniques. At no 65; at wt 152.50: mp 1412'C;
bp?.fi7"C



Eadred (d955) King of England (946-ss), who
reconquered Northumbria by expelling Eric
Bloodaxe (954), its Norwegian king.

Eadwig (or Edwy d-959) King of England
frcm S to 957, when he lost Mercia and North-
umbria, and thereafter of Kent and Wessex

eagle A large broad-winged bird of prey oc-
curring throughout the world, mostly in re-
mote mountainous regions. Eagles have a large
hooked bill and strong feet with large curved
talons and are typically dull brown With a
wingspan of 7.3-2.4 m, they can soar for long
periods searching for fmd. Family: fucipitidoe
(hawks and eagles). See also BALD EAGLE; GOLD-
EN EAGLE.

Eagle owl Europe's largest owlBubob{}rriit
has a body length of 65-70 cm, and is yellowish
brown with darker stripes and ear tufts. The
eagle owl is endangered, and active measures
have been taken to breed it.

ealdorrnan The chief royal official of the
AnglG.Saxon shire. Almost always of noble
rank he presided over the sNre court, ex-

- ecuted royal orders, and raised the shire
military levy. Ealdormen Iater became the
hereditary earls, and the sheriffs succeeded to
their duties.

ear The organ of hearing and balance in ver-
tebrates (including man). The human ear is di-
vided into external, middle, and inner parts.
Sound waves are transmitted through the au-
ditory meatus and cause the eardrum (tym-
panic membrane) to vibrate. These vibrations
are tmsmitted through t}le three small bones
(ossicles) of the middle ear to the fenestra
ovalis, which leads to the inner ear. A duct (the
Eustachian tube) connects the middle ear to
the back of the thrmt (pharynx), enabling the
release of pressure that builds up in the middle
ear. The cocNea-a spiral organ of the inner
ear--contains special cells that convert the
sound vibrations into nerve impulses, which

are transmitted to the haring centres of the
brain via the cochlear nerve. The inner ear also
contains the organs of balance: three semicir-
cular canals, each of which registers move
ment in a different plane.
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ear. A vertical se€tion through the human ear shows iB
internal stucture; $e middle and inner ea]s are
embedded in $e bone of t're skull. Ihe anow indicates
the direction of sound wav6 enGring dre ear.

Earhart Amelia (1898-1937) US aviator, who
was the flrst woman to fly solo across the At-
lantic (1932) and Pacific (1935) Oceans. She died
on an attempted flight around the world

Earl Mashal A hereditary post held by the
Duke of Norfolk since 1672. As the senior mem-
ber of the College of Arms, the Earl Marshal
oversees state ceremonies, his staff of office
being a golden rod with a black ring at each
end

Early English The style of gothic architec-
ture predominant in England in the 13th cen-
tury. It is characterized by narrow pointed
windows and arches, in contrast to the rounded
features of the preceding period.

earth The third planet from the sun at an av-
erage distance of 14).6 million km (93 million
mi) from it. Its diameter at rhe equator is 12756

tube

fenestra
ovalis
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km (7926 mi), slightly less at the Poles; its shape
is therefore a flattened sphere. It completes an
orbit of the sun in 365.26 days, md makes one
rotation on its axis every 23.93 hours. The earth
is believed to be about 4600 million years old.
C,eologists divide this time into eras, periods,
md epochs (see cEoLocIcAL TIME sCALE). The
earth consists of an inner core of solid iron,
surrounded by an outer core of molten iron.
Surrounding this is the solid mantle, inner and
outer, which is separated from the crust by the
Mohoroviiit Dscontinuity. The crust consists
of basaltic oceanic crust surmounted by less

dense granitic continental crust, which forms
the continents. The crust varies in thickness
from 5 km under the oceans to 60 km under
mountain ranges. The composition of the crust
is approximately 47% oxyEen,28% silicon,8%
aluminium, 45% iron, 35% calcium, 25% each
sodium and potassium, atd 2.2% magnesium.
All other elements present occur to an extent
of less than 7% each.70.8% of the earth's sur-
face is ocean.

earthquake A series of shtrks felt at the
earth's surface, ranging from mild tremblings
to violent oscillations, resulting from the frac-
turing of brittle rocks within tfie earth's crust
and upper mmtle. The magnitude of m earth.
quake depends on the amount of energy liber-
ated in the seismic waves at the focus, where
the overstrained rocks fracture. The "Richter
scale is used for comparing earthquake magni
tudes. The majority of earthquakes occur in
certain welldefined seismic zones, correspond-
ing \ rith the junction of lithospheric plates (see

PLATE TECToNrcs).

earthwormA terrestrial *amelid worm be-
longing to a class (Oligochaeta) found all over
the world. Earthworms feed on rotting vegeta-
tion, pulling the dead leaves dom into their
burrows and improving the fertility of the soil.
The body consists of about 100 segments.

earwig A nocturnal usually herbivorous in-
sect belonging to an order (Dermapterai akrlut
1100 sp€cies) found in Europe and warm re-
gions. It has a dark slender body, a pair of pin-
cers (cerci)at the end of the aMomen, and two
pairs of wings.

East Ayrchire A council area of SE Scotland,
consisting of the E part of the historic county
of Ayrshire. Absorbed into Strathclyde Region
in 1975, it became an independent unitary au-
thority in 1996. It consists mainly of a rich agri.
cultural plair Dairying and cattle breeding are
the main agricultural activities. Area: 1252 sq

km (483 sq mi). Population (2001): 12023s. Ad-
ministrative centre: Kilmarnmk

Eastbourne 5100N 0,14W A resort in S Eng-
land, on the East Sussex coast near Beachy
Head, where the South Downs reach the sea-

Population (1991): 94 793.

East Dunbartonshire A council area of
central Scotlmd comprising part of the his-
toric county of Dunbarton. Absorbed into
Strathclyde Region in 1975, it became an inde-
pendent unitary authority in 1996. It is mainly
low-lying and agriculturai. Area:172 sq km (66

sq mi). Population (2001): 108243. Administra-
tive centre: Kirkintillocll
Easter The feast of the resurrection of Christ.
Associated by the early Church with the Jewish
Passover, the date of celebrating Easter was a
matter of controversy. At the Cruncil of Nicaea
in 325 AD, it was agreed that it would be linked
to the full moon on or following the vernal
equinox and might thus fall on any Sunday be-
tween 22 March and 25 April. See also cooD
FRIDAY; LENT.

Easter lsland (or Rapanui) 27055 10920\,1r' A
Chilean island of volcanic origin in the S Pacific
Ocean. It is famed for its tall stone sculptures.
The population is of Polynesian stock. Area: 166
sq km (64 sq mi). Population (latest est): 2000.
Chief settlement: Hanga-Roa.

Eastern Roman Empire (o/ Byzantine
Empire) The Roman territories E of the
Balkans separated from the western Roman
Empire by Diocletian in 293 AD. An eastern em-
peror and magistrates coexisted with tleir
western counterparts at Rome. Under Constan-
tine the Great the Empire became Christian.
Crnstantinople (previously Byzantium; now Is-
tanbul) was inaugurated as the "New Rome" in
330 AD. The Eastern Empire survived until the
fall of Constantinople to the Ottoman Turks in
1,153.

Easter Risang (t915) An armed insurrection
mainly in Dublin against the British Govern-
ment. Patrick Pearse, a leader of the Irish Re-
publicaa Brotherhoo( and James Connolly
with his Gtizen Army, a total of 2000 men,
occupied strategic positions in the city and
proclaimed the establishmetrt of the Irish Re-
ptiblic. Serious fighting ensud with the gov-
ernment employing artillery. The insurgents
surrendered unconditionally and 15 of the
leaders were executed.

East lndia Company 1. (Brirish) A com-
mercial company that was incorporated in
1600 to trade in East Indian spices and came to
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wield considerable political power in British
lndia Its dominance was established at the
expense of the French East India C.ompany
(founded 1664) by Robert Clive's victories in the
Seven Years'War (u56-53). For the next decade
the Company controlled government, its pow-
ers then being restricted by a series of Govern-
ment of India Acts- The Company cemed to
exist in 1873. 2. (Dutch) A commercial company
founded in 1602 to foster Dutch trade in the
East Indies. By the late 17th century. it concen-
trated almost exclusively on the administra-
tion of Ja\a.

East Lotlrian A council area of SE Scotland,
on the Firth of Forth and the North Sea. In 1975

the boundaries of the historic county of East
Lothian were adjusted to form a district of the
sme name, in Lothian Regiol In 1996 this be-
came an independent unitary authodty.
Coastal plains in the N rise to hills in the SW.

Agriculture, flshing, and tourism are the main
economic activities. Area: 678 sq km (262 sq mi).
Population (2004 est): 91580. Administrative
centre: Haddington.

Eastman, George (1831-1932) US inventor
of the Kodak camera (1888)md founder of the
Eastman Kodak Company (1892). ln 1884 he
patented a photographic film consisting of a
paper base on which the necessary chemicals
were fixed rather thm being applied to Photc
graphic plates when required; the paper base

was replaced by celluloid in 1889. In 1928 he de
veloped a process for colour photography.

East Renfrewshire A comcil area of w
central Scotland, consisting of part of the his-
toric county of Renfrewshire. Absorbed into
Strathclyde Region in 1975, it became a unitary
authority in 1996. It is mainly an upland farm-
ing area apart from the N, which is a residen-
tial area for Glasgow. Area: 173 sq km (57 sq mi).
Population (2004 est): 89510. Administrative
centre: Giffnock.

East Riding A county in NE Englan( a his-
torical division of Yorkshire, on the North Sea

and Humber estuary. In 194 it was incorpc
rated into the new county of Humberside. In
1996 Humberside m abolished and selnrate
unitary authorities were created for the East
Riding and Kingston upon Hull: the latter is

considered part of the East Riding for ceremo-
nial purposes. The area is mainly flat rising to
the Yorkshire Wolds in the N. The main eco
nomic activities are farming, fishing, and
tourisrn- Area (excluding Kingston upon Hull):
u,a sq km (675 sq mi). Population (2004 est' ex-

cluding Kingston upon Hull): 324800. Adminis-
trative centre: Beverley.

East River,q river in the E USA, a tidal strait
and navigable waterway flowing through New
York City and conn(ting New York Harbour
with Long Island Sound. Length:26 km (16 mi).

East Sussex A county of SE England for-
merly part of Sussex, on the English Channel.
Brighton and Hove became an independent
unitary authority in 1997. lt consists main.ly of
undulating land with the South Downs in the
S. It is predominantly agricultural. Coastal re
sorts include Brighton and Eastbourne. Area
(excluding Brighton and Hove): 1795 sq km
(693 sq mi). Population (2m4 est, excluding
Brighton and Hove): 495700. Administrative
centre: Lewes.

East fimor (Portuguese name: Timor-Leste)
A country in SE Asia, occupying the E part of
the island of Timor with a small enclave in W
Timor (lndonesia). It is mountainous, with a

monsoon climate. The great majority of the
population are Roman Catholics. Economy. lack
of natural resources, underdevelopment, and
25 years of repression and conflict have left
East Timor the poorest nation in fuia.90% of
the population live off the land: the main crops
are coffee (the chief export), cmonuts, and san-

dalwood. Offshore oil and gas began to be ex-
ploited in 2W4. History: in 1859 Timor was
divided between Hollmd, which took the W
part, and Portugal, which tmk the E. In 1975

East Timor declared its independence but this
provoked a military invasion by Indonesia

lwhich had incorporated W Timor in 1919).

Wholesale massacres of the Timorese popula-
tion followed Formal annexation by Indonesia
in 1976 was not recognized by the UN. In a ref-
erendum in 1999, 78.5% of the population voted
for independence. There followed a campaign
of terror by anti-independence militias. In Oc-

tober 1999 Indonesim trmps were withdram,
leaving a UN administration to oversee the
transition to independence, finally achieved in
May 2@2, with the former guerrilla leader,
Xanana Gusmao, having been elected presi-
dent. Jose Ramos Horta became president in
2007. Offlcial languages: Portuguese and Tetum
(a lingua franca). Currency: US dollar of 100

c€nts. Area: 14874 sq km (5743 sq mi). Popula-

tion (2007 est): 1 084 971 Capitat Dili.

Eastwood, Clint (1930- ) US film actor
and director. He became popular playing taci-
turn tough guys in such films as A Fistful oJ
Dollars (1954) and Dirty Harry \L9771: his fllms a
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a director include Unforgiven (79921 and Mystic
Rivtr (2003).

ebony The valuable heartwood of several
tropical evergreen trees of the genus Diospyros.
Ebony is very hard, dark, and heavy. It is used
for cbinetwork, inlapng, etc The most im-
portant species of trees are D. ebenum from
India and Sri tanka alJid, D. reticulata from Mau-
ritius. Familf Ebefl 4re4e.

Eccle+ Sir John Carew (1903-97) Aus-
tralian physiologist who showed how the dif-
ferent nerve endings could either allow the
transmission of nervous impulses to other
nerves (excitatory) or prevent their passage (in-
hibitory). He was awarded the 1963 Nobel Prize
with A F. *Huxley and A L. Hodgkin

Ecclesiastes preek the preacher) An Old
Testament bmk consisting of a series of
largely pessimistic reflections on human life.
Although traditionally ascribed to *Solomorl

it is in fact one of the later books to be ac-
cePted as Part of the Hebrew Bible.

echidna A monotreme mammal belonging
to the family Tochyglossidae 12 species), of Aus-
tralia and New Guinea- The Australian echidna
ffachyglassus aculeatusl, or spiny anteater, is
about ,15 cm long, with very long spines among
its fur, and digs for ants, picking them up with
its long sticky tongue. The single egg is incu-
bated in a pouch on the femde's belly. The
young ahidna is suckled at a teat in the pouch.

Echidna In creek legen{ a monster, half
woman and half serpent. By the monster Ty-
phon she gave birth to many other legendary
monsters, including Chimera. Cerberus, Or-
thus, Scylla the Sphin ( ard the dragons of the
Hesperides and of Colchis.

echinoderm A marine invertebrate animal
of the phylum khindermato (over 55OO spe-
cies), including *starfish *sea urdrins, *crin-

oids, *sea cucumbers, etc. Echinoderms usually
have a skin<overed skeleton of calcareous
plates, often bearing spines. They use hydro
static pressure to extend numerous small
saclike organs (tube feet) used in locomotion,
respiration, feeding, etc Echinoderms gener-
ally occur on tJ:e sea flor.
Echo In Greek legen{ a nymph deprived of
speech by Hera and able to repeat only the fnal
words of others. Her hopeless love for *Narcis-

sus caused her to fade away until only her voice
remained.

echolocation A method by which certain
animals can sense and locate surrounding ot>
jects by emitting sounds and detecting the

echo. Insectivorous bats detect the echo by
mems of large ears or folds of the nstdl, md
are able to Iocate their prey when hunting on
t}re wing. Toothed whales and porpoises emit
brief intense clicks, enabling them to discrimi-
nate very small objects.

echo sounding The use of sound waves to
metrure the depth of the sea below a vessel or
to detect other vessels or obstacles. The device
used consists of a source of ultrasonic pulses
and an electronic circuit to measure the time
taken for the pulse to reach the target and its
echo to return to the transducer. The device
was developed originaly by tlte Allied Sub-
marine Detection Investigation Committee
(ASDIC) in 1920 and was formerly known by
this acronym. The name was changed to sonar
(sound navigation and ranging) in 1953.

eclipse The passage of all or part of m 6tro-
nomical body into the shadow of another. A
Iunar eclipe occurs when the moon can enter
the earth's shadow at full moon. The gradual
obscuration of the moon's surface is seen
wherever the moon is above the horizoL A
solar eclipse which is strictly an *occultation,
occurs at new moon, but only when the moon
passes directly in front of the sun. The moon's
shadow falls on and moves rapidly across the
earttl Observers in the outer shadow region
(the penumbra) will see a Frtial eclipce with
only part of t}re sun hidden Observers in t}te
dark inner (umbral) region of the shado\,v will
see a total eclip6e in whidl the sun's disc is
completely but briefly obscured; the *corona

can, however, be seen If the moon is too far
away totally to cover the sun an :urtrular
eclipce is observe4 in whidr a rim of light is
visible around the edipsed sun
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ecliptic The great circle in which the plane of
the earth's orbit around the sun meets the *ce-

lestial sphere. It marks the apprmt path of
the sun across the celestial sphere, relative to
the background stars, over the course of a year.

ecology The scientific study of organisms in
their natural environmenl Modern ecology is
concerned with the relationships of differmt
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specis with each other and with the environ-
ment (habitat). A "community of organisms
and their habitat is called an ecocystem. Ecolo
gists can calculate the productivity of various
ecosystems in terms of energy, with important
applications in agriculture. In additiorL the
effects of man's intervention on natural
ecosystems can be predicted. enabling the ef-
fective conserration of wildlife and manage-
ment of game and fish.

Hommerce The use of t}le *Internet to
buy and sell gmds and services. Payment is usu-
ally by credit card, but other methods, such as

digitized e-cash" are available.

economics A social science concerned with
the production of goods and services, their dis-
tribution, exchange, and consumption Micro
ecooomic is concerned with the problems
facing individuals and firms, while masmo
nomics is concerned with the economy of a
country md regulation of the economy by gov-
ernments. See also MoNETARISM.

e6tasy A street name for the illegal hallu-
cinogen 3,+methylene dioxymethampheta-
mine (MDMA), which first became a popular
recreational drug in the 1980s. Side-effects in-
clude overheating and dehydration, which may
cluse users to drink dangerous amounts of
water. Persistent use may also cause memory
loss.

ectopac Pregnancy Pregnancy occurring
elsewhere than in the womb, most commonly
in a Fallopian tube. It may lead to abortion or,
more seriously, to rupture of the tube, with
pain, bleeding, and shock The usud treatment
is surgical removal of the fetus and tube.

Ecuador, Republic of A country in l.Iw
South America lying on the Equator, from
which it takes its name. It includes the *Galii-

pagos Islands. It consists chiefly of a coastal
plain in the W separated from the tropical
jungles and rivers of the Amazon basin by the
Andes (containing several active volcanoes).
There are frequent earthquakes. The popula-
tion is largely of Indian and mixed race, with
minorities of Eurolran and African descent.
Economy. mainly agricultural, with cash crops
(bananas, coffee, and cocoa) grown in the lower
coastal areas. Much of the country is forested
and valuable hardwoods are produced. Fishing
md the oil indutry are important. History, the
Andean kingdom of quito had already been
conquered by the Incas when the Spanish es-

tabushed a colony in 1532 It gained indepen-
dence in 1821 and in 1822 joined Gran Crlombia
under *Bolivar. In 1830 it became the indepen-

dent republic of Ecudor. Between 1934 and
7972 the would-be dictator Velasco Ibarra
(1893-1979) was five times elected president but
each time deposed by the military. A new de
mocratic constitution was introduced in 1979

and free elections were held: since then gov-
ernments have faced problems of economic
crisis, unrest, and threatened military inter-
ventioL Financial and economic crisis in 2000
led to the resignation of the cabinet, the adop-
tion of the US dollar, rising disorder, and a
coup led by the military. In 2007 the left-
winger Rafael Correa was elected president.
Offcial language: Spanish- Currency US dollar
of 100 cents. Area 270670 sq km (104505 sq mi).
Population (2007 est): 13 E5 680. Capital: Quito.

eczema Inflammation of the skirL often
without gbvious cause. Eczema resulting from
contact with irritant or allergy-provoking sub-
stances, fufections, drugs, or radiation is usu-
ally called dermatitis.

Eddy, Mary Baker (1s21-1910) US religious
leader, founder of *Christian Science. Often ill
as a young womaE Mrs Eddy was influenced by
the spiritual leader Phineas Parkhurst quimby
(1802-66). She published her beliefs in Science

afld Health (1875) and in 1879 founded the
Church of Christ. Scientist. in Boston.

edelweiss A common perennial alpine
plant, lrontopodium alpinum, from Eurolre md
South America often grown in rock gardens.
About 15 cm higtl it has woolly leaves and tiny
yellow flowers surrounded by whitish felted
bracts. Famil)4 Compositoe (daisy family).

Eden, Anthony See AvoN, (norrrr) er-
THONY EDEN, 1ST EARL OF.

Edgar (c.943-75) The first king of a united
England ($9-75). He allowed his Danish sub.
jects to retain Danish laws. Edgar promoted a
monastic revi\ral, encouraged trade by reform-
ing the currency, and improved naval defence.

Edgar the Aetheling (c.1050-c.ilt0) The
grandson of Edmund II Ironsidei his title
Aetheling means royal prince. His claim to the
English throne was-rejected in 1066 owing to
his minority and ill healttl In 1068 and 1069 he
led revolts against William I but came to terms
with him in 1074

Edinburgh 1. 555r/N 31itw The epitat of
Scotland, a city in the E cent.re of the country,
in City of Edinburgh council area, on the Firth
of Fortlr- In the old town" atop steep basalt
cliffs that rise above the city, stands the castle.
The Royal Mile extends E from the castle rock
to the Palace of Holyrood House (begun c.1500).

e
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The other famous thoroughfare is Princes
Street. The new town contains flne Cf,orgian
architecture situated around a network of
broad streets, squares, and circuses. Histof)a
strategically important in medieval times in
the wars between England and Scotland, Edin-
burgh emerged as the national capital in the
15th century. After James VI of Scotland (James

I of Englmd) moved his court to London in
1605 Edinburgh suffered a decline, but by the
mid-18th century it was a centre of learning.
The annual Edinburgh International Festival
was founded in 1917. The city has been the seat
of the Scottish Parliament since 1999. Popu-
lation (1991): 401910. 2. City of Edinburgh A
council area in E central Scotlmd, created from
part of Lothian Region in 1996. Area: 252 sq km
(101 sq mi). Population (2001): ,148 624.

Edison, fhomas Alva (1847-1931) US in-
ventor, owning a large research laboratory in
Menlo Park, New Jersey. His most famous in-
vention, the electric light bulb, was con-
structed in 1879. By 1881 Edison had built a
generating station and was supplying electric-
ity to over 80 customers. Among his other 1300

inventions were the gramophone and improve-
ments to Bell's.telephone. He also discovered
thermionic emissio4 enabling J. A *Fleming to
produce the first thermionic valve.

Edmonton 5334N 11325w A city in w
Canada, the capital of Altrerta on the North
Saskatchewan River. Population (1996): 516 305.

Edmund a (927-41King of England (939-46),
who expelled the Norse king Olaf from
Northumbria (9,14).

Edmund Il lronside (c.981-1016) The son of
Ethelred II of England. His struggle with
Canute for the vacant throne ended in Ed-
mund's defeat at Ashingdon (1016). Canute
agreed on the partition of England with Ed-
mund, but after Edmund's sudden death
Canute acquired the whole kingdom.

Edward I (729-73u7\ King of England
(1272-13U7\$cceeding his fatler Henry III. He
married (12il) *Eleanor of Castile. He encour-
aged parliamentary institutions at the expense
of feudalism and suMued Wales, on which he
imposed the English system of administration.
He later tried to assert his authority over Scot-
land and died while on his way to fight Robert
Bruce (ses RoBERT (r) THE BRUCE).

Edward ll l72u-73271 King of England
(1307-271, succeeding his father Edward I. He
became the first English Prince of Wales (1301).

He married (1308) Isabella of Frmce (1292-1358).

His reign was troubled by his extravagance, his
military disters in Scotland, notably at Ban-

nockburn (1314), and the unpopularity of his
favourites, Piers Gaveston (d.1312) and Hugh le
Despenser (1262-1325), which led to his murder.

Edward Ll 17372-77) King of England

9327-n), succeeding his father Edward II. He
assumed effective power in 1330 after impris-
oning his mother Isabella of France (1292-1358)
and executing her lover Roger de Mortimer.
Thereafter his reign was dominated by mili
tary adventures, his victories in Scotland en-
couraging him to plan (1353) the union of
England and Scotland. Through his. mother he
claimed the French throne, thus starting (1337)

the *Hundred Years'War. His son *John of
Gaunt dominated the government during his
last years.

Edward aV (7442-831 King of England
(167-70, 14n-83) during the Wars of the
*Roses. The Yorkist leader, he was crowned
after defeating the Lancastrians at Mortimer's
Cross and Towton (1461). He was forced from
the throne (1470) by the Earl of *Warwick but
regained it after defeating the l,ancastrians at
Tewkesbury (1471).

Edward V (147F?1,183) King of England
(?l83), succeeding his father Edward IV. His
uncle, the Duke of Gloucester, imprisoned Ed-
ward and his brother Richard in the Tower of
Londor; deposed Edward after a reign of only
thre€ months, and had himself crowned as

Richard III. ltre two boys, known as the Princes
in the Tower, were probably murdered in 1,183.

Edward Vl (1537-53) King of England
(1547-53) and the son of Henry VIII, whom he
succeeded, and Jane *Seymour. Effective
power was held by the protector, the Duke of
*Somerset, until 1550, when the Duke of
*Nortlumberland seized power. Edward be.
came a fervent Protestant and during his reign
the *Reformation in England made substantial
progress.

Edward Vll (1841-1910) King of the United
Kingdom (1901-10), succeeding his mother
Queen Victoria- He married (1863) *Alexandra

of Denmark As Prince of Wales his indiscre-
tions caused Victoria to exdude him from all
affairs of state, but he b€came a popular king.

Edward Vlll (1394-192) King of the United
Kingdom (1qrc), succeeding his father Gorge
V. He abdicated on 11 December 1936, because
of constitutional objections to his liaison
with the twicedivorced Mrs Wallis Simpson
(18 -1985), whom he married in Frmce in lll(7.
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He became Duke of Windsor and was governor
of the Bahamas during World War II. He subse-
quently lived in France until his deattl

Edward, ttre Black Prince (]:l3o-75)
Prince of Wales and the eldest son of Edward
III. His nickname may refer to the black ar-
mour he was said to have worn at Cr6cy (1345).

He won victories against Frmce in the *Hun-

dred Years'War and ruled Aquitaine from 1360

until ousted (13n).

Edward t'he Confessor (c1m3-66) King
of England (7042-66), nicknamed for his piety
and his foundation of a new Westminster
Abbey (consecrated 1065). His early reign was
dominated by rivalry between his Norman
favourites and his fathet-in-law Earl Codwin (d.

1053). After 1053 the C,odwins were in the as-

cendant Edward's childlessness resulted in
riv"al claims to the throne by two named heirs
(see HARoLD rr;wrr,uau (r)rne coNquERoR)
and led ultimately to the Norman conquest. He
was canonized in 1161

Edward the Elder (d.924) King of England
(89.H.24\, succeeding his father Alfred the
Great. He ddeated the Danes (918), taking East
Anglia, and also conquered Mercia (918) and
Northumbria (920).

Edward the Mailyr(c.963-7E) King of Eng-
land (y/5-78), succeeding his father Edgar. He
was murdered at Cprfe Castle in Dorset and
canonized in 1001. Feast da)r 18 Marcll.

Edwin (c5s5-633) King of Northumbria
(616-33), who became overlord of all English
kingdoms S of the Humber, except for Kent.
His marriage to Ethelburh a ChristiarL led to
Ns conversion and that of his p€ople to Chris-
riar,ity (627],. He was killed in batrle against
Penda of Mercia

eel A snakelike *bony fish of the worldrfide
otdet Anguilliformes (or Apodes; over 500
species) having, usually, a scaleless body, no
pelvic firu, and long dorsal and anal fins. Most
species are marine, occurring mainly in shal-
low waters and feeding on other fish. The
freshwater eels lfanily Anguillidae) migrate to
the sea to breed-the *Sargasso Sea in the case

of European and American species-and the
young eels (elvers) return to rivers and
streans. See also ELECTRIC EEL

eelgrass A perennial herbaceous marine
plant of the genus Zostera, especially Z. narina,
which grows in muddy intertidal flats and es-

tuaries on the coasts of Europe and North
America It has creeping underground stems
(rhizomes), wNch help to stabilize mudbanks,

and broad dark-green grasslike leaves. Family
Zostera.ceae.

EFTA See EURopEAN FREE TRADE AssocrA-
TION.

egg (or ovum) The female reproductive cell
(see cAMETE), which-when fertilized by a male
gamete (sperm)-develops into a new individ-
ual. Animal eggs are surrounded by nutritive
material (yolk)and-usually-one or more prG.
tective membranes, for example a jelly coat in
amphibian eggs, the shell and other layers in
birds'eggs. In mammals the egg is nourished
from the maternal circulation and thus has

less yolk t}lan the eggs of other egg-layug ani-
mals in which the embryo is nourished by the
yolk. See also ovARY.

eglantine See swEET BRrAR

ego In *psychoanalysis, the part of the mind
that is closely in touch with the demands of ex-
ternal reality and operates Etionally. It in-
cludes some motives (sudl as hmger and
ambition), the individual's learned responses,
and his (or her) conscious thought. It has to rec-
oncile the conflicting demands of the *i4 the
*superego and the outside world

egnet A white bird belonging to the *heron

subfamily. The great white egret lEgretto alba)
has long silky omamental plumes in the breed-
ing season The smaller cattle egret (Aroleola
ibis) is 50 cm long and follows large grazing an-
imals.

Egyp( Arab Republic of A country in NE
Africa" extending into SW Asia. lt consists
mostly of desert-the *Sinai Peninsula, the
Eastern Desert (a vast upland area)r and the
Western Desert (an extensive low plateau);
most of the population is concentrated along
the fertile Nile Valley. Ecotomy. t}le introduc-
tion of modern irrigation schemes, such as the
*Aswan High Dam, has led to an increase in the
quantity and diversity of agricultural prod
ucts, esp€cially cottorl There has been consid-
erable expansion of the industrial sector since
the 1950s. Oil was discovered in 1909 and pro-
duction has greatly increased: petroleum refl-
ing is an important industry. Naturd gas is also
being exploited. Eglryt's many historical and
archaeological remains make tourism impor-
tant, although this is threatened by Islamic ter-
rorisrt. HisroD4 ancient Egyptian history is
traditionally divided into 30 dynasties, begin-
ning in about 3100 Bc with the uniofl of Upper
and Lower Egypt by Menes and ending in
343 Bc with the death of the last Egyptian
*pharaoh Nectanebo II. The dynasties are

e
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grouped into the Old Kingdom (3rd-6th dynas-
ties; c.2686-c.2160), the First Intermediate Pe
riod (7th 11th dynasties; c.2160-c.2040), the
Middle Kingdom (1zth dynasty; c. 2o4o-c. "17861,

the Second Intermediate Period (13th-fth dy-
nasties; c.1786-c.1557), and the New Kingdom
(18th-20th dynasties; c. 1t70-1085). During the
New Kingdom there was territorial expansion
and, later, trouble with the Sea Peoples: the
20th dynasty also saw the priests' power rise at
the kings'expense. The outcome of Egypt's de-
cline under the 21st-25th dynasties (1085-664)
was the Assfian inmsion under Esrhaddon
(671) and the 26th dynasty (664-525) was
brought to m end by the Persian Achaemeni-
ans. Achaemenian rule was interrupted by the
native 28th, 29th, and 30th dynasties (404-3431
md was flnally ended by Alexander the Great
of Macedo+ who obtained Egypt in 332.

On Alexander's death Egypt was acquired by
the Macedonian Ptolemy I Soter. The Ptolemies
ruled until the suicide of "Cleopatra VII in 30
sc, when Egypt passed under Romm rule. In
395 AD, Egypt became part of the Byzantine
(Eastern Roman) Empire. The Arabs conquered
Egypt in 642 and it was then govemed by rep-
resentatives of the caliphate of Baghdad, under
whom Islam was introduced. After 858 it
gained virtual autonomy under a series of rul-
ing dlmasties. The last of these, the Fatimids,
were overthrown by *Saladin, who restored
Egypt to the caliphate in 1r1. It was ruled by
the Mamelukes from 1250 until 15U, when it
was conquered by the Ottoman Turks. By the
early 18th century power was largely in the
hands of the Mameluke elite.

In 1798 Napoleon established a French pro
ttrtorate over Egypt, which in 1801 was over-
thrown by the British and Ottomans. Mehemet
'Ali was brought to power as viceroy in 1805,

and in 1840 he was recognized by the Ottomans
as hereditary ruler. In 1859 the op€ning of the
Suez Canal enhanced Eg)?t's international sig-
nificance and from 1882 the British dominated
Egyptian government in spite of nominal Ot-
toman suzerainty. Egypt was a British protec-
torate from 19f4 until independence under
King Fu'ad I was granted in 1922. In 1935 his son
Farouk signed a treaty of alliance with Britain,
which retained rights in the Suez Canal zone,
and in World War II Egypt Fined the Allies.
The immediate postwar period saw the first
Arab-lsraeli War (1948-,19) and a military coup
(1952) that overthrew the monarchy and
brought *Nasser to power (19?l). Nasser's na-
tionalization of the Suez C,anal in 1$6 precipi
tated an invasion by Israeli md AnglcFrench
forces, which were compelled by the UN to

withdraw. In 1958 Egypt, Syria and subse-
quently North Yemen formed the United Arab
Republic. Conflict with Israel erupted again in
1967, \^/hen in the Six Day War Egypt lost the
Sinai peninsula, which was partly regained in
the fourth war (197J). In 1970 Nasser was suc-
ceeded by Sadat, who in 1r2 brought Eg]?t's
close relationship with the Soviet Union to an
end. In 1979, under US influence, Egypt and Is-
rael signed a peace treaty and Egypt was ex-
pelled from the Arab League. Opposition to
Sadat's policies culminated in his assassination
by Islamic extremists in 1981. He was succeeded
by Hosni Mubarak (1929- ). Egypt was read-
mitted to the Arab League in 1989 but has suf-
fered continuing terrorist attacks by Islamic
extremists. In 2005 Mubarak was victorious in
Egypt's first multirandidate elections. Official
language: Arabic. Currenqr Egyptian pound of
100 piastres. Area: 1000000 sq km (386198 sq
mi). Population (2007 est): 80335036. Capital:
Cairo.

Ehrlich, Paul (1854-1915) c,erman bacteriolG
gist, who studied acquhed immunity to disease
and, with Emil Behring (18'1-1917), prepared a
serum against diphtheria. In 1910 he produced
an arsenical compound (Salvarsan) for treating
syphilis. Ehrlich shared a Nobel Prize (1908)

with I. I. Metchnikov (18,15-1!116).

Eichmann, Adolf (]906-62) cerman Nazi,
appointed at the *Warmsee C,onference to im-
plement the planned extermination of Euro.
pean Jews. After World War II he went into
hiding in Argentina; Gptured by the Israelis in
1960, he was tried and hanged for war crimes.

eider A large sea *duck Somatelia mollissima,
of far northern sea coasts. About 55 cm long,
males are mostly white with a black crom,
belly, and tail females are mottled dark brown
The soft breast feathers of the female are the
source of eiderdown.

Eiffel Tower a metal tower in Paris,300 rn
(98a ft) high, built for the 1889 Centennial Ex-
position by the French engineer Alexandre-
Gustave Eiff el (1832-1923],.

Eager 4634N 8O1E A mountain in central S

Switzerland, in the Bernese Oberland. Its
difficult N face was first climbed successfully
in 1938. Height: 3970 m (Xl 025 ft).

Eightfold Path (r The lloble Eightfold
Path) In Buddhism the fourth of the *Four

Noble Truths, which summarizes the eight
ways that lead the Buddhist to enlightenment.
They are: right understanding, right resolve,
right speedl right action, right livelihood,
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right effort, right mindfulness, and right med- theTetrible (7942-rt6), used advanced editing md
itation. montage techniques.

Eilat(Elator Elath) 29 33N 34 57E A resort and
port in extreme S Israel, on the Gulf of Aqaba-
The modern city was founded in 1949. Popula-
tion (latest est): 25 000.

Einstein, Albert (1879-19s5) German physi
cist. While working at the Patent Office in
Beme, Switzerlmd" he continued his re
searches into theoretical physics and in 1905
published four highly original papers. One
gave a rnathematical explarntion of the Brownian
movement (see BRowN, RoBERT), the second
explained the photoelectric effect in terms of
*photons, the third announced his special
theory of "relativity, md the fourth related
mass to energy. In 1916 he extended the theory
of relativity to the general case. He received
the 1921 Nob€l Prize for Physics. Einstein was
lecturing in California when Hitler came to
power in 1933. Being Jewislr, he remained in the
USA, spending the rest of his life at the Insti
tute for Advanbed Study in Princeton, unsuc-
cessfully seeking a *unified field theory. He
became a US citizen in 1940. Einstein was per-
suaded in 1939 to write to President Roosevelt
warning him that an atom bomb could now be
made and that Germany might make one. He
took no part in its manufacture and became a
postmr advmte of nudear disrmment.
einsteinaum (Es) An artificial transuranic el-
ement discovered byGhiorso and others in 1952

and named after Alb€rt Einstein. It behaves
chemically as a trivalent actinide. Its 11 isG
topes are all radioactive; the longest-lived has a
halfLife of 275 days. At no 99; at wt (252).

Eisenhower, Dwight D(avid) 089G-
1969) US general and statesman; Republican
president (1953-61). In World War II he was
commander of US troops in Europe l'19421, of
Allied forces in N Africa and Italy 17942-431,
and then supreme commder of Allied forces
in Europe (1913). He commanded the forces in
the D-Day invasion of Normandy. In 1951 he be-

came supreme commander of NATO. A popu-
lar president, "lke" initiated social welfare
progrmes. His administration spanned the
Cold War years and was marred by the mti
communist agitation of Joseph 

*Mccarthy.

The Eisenhower Doctrine (1957) offered eco
nomic and military help to Middle Eastern na-
tions to impede communist advances.

Easenstein, Sergei (1s98-1948) Russian film
director. His films, which include Battleship
Potemkin (19251, Alexandet Nevsky 17938), and Ivarl

eisteddfod A Welsh festival of literature,
music, and drama. A medieval tradition, it later
declined but was revived as the chief mtional
cultural event during the 19th century.

Ekaterinburg (name from 1924 until 19gt:
Sverdlovsk) 56 52N 60 35E A city in l.IW Russia.
Nicholas II and his fmily were all exmted
here in 1918. Population: (1999 est): 1 272 900.

eland A large horned antelope belonging to
the genus TaurotraEus (2 species), of Africm
plains. The common eland (T. oryx) is light
brown with thin vertical white stripes towards
the shoulders. The Derby eland (T. derbianusl
has a black neck with a white band at the base.
Both sp€cies have a black-tufted tail and
dewlap.

elastic modulus The ratio of the stress on a
body obeying Hooke's law to the strain pro-
duced. The strain may be a change in length
(Young's Modulus) or a change in volume (bulk
modulus).

Elba An Italian island in the Tyrrhenian Sea.

Napoleon I was exiled here (1814-15) following
his abdication. Area: 223 sq km (86 sq mi). Popu-
lation 179g7 est):27 722.

Elbe, RiverlCzech name: Iabe)A river in cen-
tral Europe, flowing mahly NW from the N
Czech Republic, through Germany to the North
Sea at Hamburg. It is comected by various
canal systems to the fuvers Weser and Rhine as

well as to the River Oder. Length: 1165 km (724

mi).

El Cid (Rodrigo Didz de Vivar; c. 104H9) Span-
ish warrior, immortalized in the epic poem
Cantu del mio Cid. A vassal of Alfonso VI of
Castile, he was exiled by the king in .1079 

and
became a soldier of fortue, fighting for both
Spaniard and Moor. Always loyal to his king, he
was returned to favour and became protector
and then ruler of Valencia.

elder A shrub or tree of the genus Sombucus
(,10 specie$, found in temlrerate and subtropi
cal areas- The cream<oloured flowers, grouped
into flat-topped clusters, can b€ used in tea or
wine. The red or black berries are used in wine,
jams, and jellies. The common European elder
is S. nigra. Family: Coprifoliaceae.

Eldorado lSpanish: the golden one) An Indim
ruler in Colombia who according to legend,
ritually coated himself in gold dust before
bathing in a lake. The Ime was later applied
to a region of fabulous wealth suggested by

e
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this legend. The conquest of South America in
the 16th century was hastened by exPeditions
seeking Eldorado, notably those of Fraacisco
*Pizarro (1539) and Jim6nez de Quesada
llfie-72\.
Eleanor of Aquitaane (c.1122-12M) The
wife (1137-52) of Louis \rII of France an4 after
the annulment of their marriage, the wife
(1Lv1-89)of Henry II of England. Henry impris-
oned her (1174-89) for complicity in their sons'
rebellion against him. After Henry's death she
helped to secure their peaceful accession as

Richard I (1189) and John (1199).

Eleanor of Castile (7246-9[l The wife
(from 125'4) of Edward I of England Edward
erected the Elea.nor Crcses (e.g. Charing Cross)
wherever her body rested on its way from Not-
tinghamshire, where she died, to her funeral in
London.

electoral college An indirect electoml sys-

tem used in the US for electing the president
and vice president. Eadl state chooses by popu-
lar vote a number of electors to send to m eltr-
toral college. This number is equal to its
number of representatives in the House of
Representatives plus its two senators. AII the
eltrtors chosen by a state pledge themselves to
vote for the presidential candidate with the
highest popular vote in the state. Thus the ma-
jority of the elected president is enhanced in
the college, giving an increased influence to
the more populous states.

Electra In Greek legend the daughter of
Agmemnon and Clyteinnestra- She helped her
brother Orestes escape after the murder of
Agamemnon and later helped him to kill
Clytemnestra and her lover Aegisthus.

electric cal A car driven by one or more elec-
tric motors, which are powered by batteries.
Dminishing oil reserves and the pollution
problems associated with the *internal<om-

bustion engine have intensified the search for
an effective electric ar (see GRBENHoUSE EF-
FEcr). Although milk floats have been in use
since the 1930s, no electric car can yet compete
with a petroldriven cirr, :rs even a light car
using 280 kg of expensive nickel-cadmium bat-
teries with regenerative braking only has a
5ffi0 mile range. Two lines of research are
therefore being pursued: improving accumu-
lators md making workable *fuel cells. The
hybrid electric car carries its own petrol-
mginedriven generator for use outside towns.

electric drarge A property of certain ele,
mentary particles (see PARTTcLE pHysrcs) that

causes them to undergo *electromagnetic in-
teractions. The magnitude of the charge is al-
ways the same and is equal to l@21x 10-D

coulomb (although quarks have a fractional
charge). Charge is of two kinds, arbitrarily
catled positive and negative. Like charges repel
each other and unlike charges attract each
other. The force (F) betvyeen charges q, and q. is
given by C.oulomb's law, F = qrq,l4xe$',wherc
eo is the electric constant md d is the distance
between charges.

electric constant (€o) A constant that ap-
pears in Coulomb's law (see ELEcTRIc
CHARGE). Its value is 8.8ilx 10{r farad per
metre. It is also known as the absolute *per-

mittivity of free space. CofiWre MAcNETtc
CONSTANT.

etGctrac eet An eel-like freshwater fish EIec-

trophorus electricus, that occurs in NE South
America Up to 3 m long, it has elatric or-
gans-modified muscle tissue-in the tail,
which produce shocks capable of killing prey
and of stunning a human being. Family Elec-

tr o phor idoei ot der i G y rnaoti I or mes.

electric.field The pattern of the lines of
force that surround an electric charge. The
field strength at any point is inversely propor-
tional to the square of the distance of that
point from the charge (Coulombs law). Any
other charge placed in this field experiences a
force proportional to the field strength and to
the magnitude of the introduced charge. The
force is attractive if the charges are opposite
and repulsive if they are alike.

electric gGnefatorA device for converting
mechanical energy into electricity, usually by
*electromagnetic inductioL A simple electro,
magnetic generator, or dynamo, consists of a
conducting coil rotated in a magnetic fie1d"

Current induced in this coil is fed to an exter-
nal circuit by slip rings in an alternating-
current ge[erator (called an alternator) or by a
commutator, which rectifes the current, in a
direct-current generator.

Most of the electricity from *power stations
is produced by alternators as three-phase alter-
nating current, ie. there are three windings on
each generator, producing three separate out-
put voltages. For transmission there are tlree
conductor wires with a common neutral wire.
Generally, all three phases are supplied to large
factories but the supply is split to single phase
for homes, shops, and ofEces.

electricity The phenomena that arise as a re
sult of *electric charge. Electricity has two
forms: *static electricity, which depends on
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Modern lire depends on eledricity in s many ways, yet it is not klwn eEctly what it rs.

carbon

Aloms consisl of eledDns, prctons,
and neutrcns. The electDnr clusts
round the central nucleus of prctons
and neutrons.

-ve +veoe,
eledron proton

Electrons hare a negative electdc
charge - prctons arc positively
charged. The charges are equal but
opposite.

Similar chargG repel each other,
oppsite charg€s attract each other
Thffi are the {orces harne$ed to
make electricity.

curentflow +

atom

+a
._@
+a
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q
helium
atom

An electrical currcnt consists of a
tlow of eleclrcns in one direction. But
in many atoms, such as helium, they
are tightly bound to the nucleus. To

flow as a curEnl eleclrcns have lo be
lre.
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There are two main methods of makrng electons llow to generate a current.

coil od wire

robting
5lip rings

one method is to subjec them to a changrng magneric field

- this is the principle of the dynamo. lf a coil of wiE is rotated
betw€en the poles of a magnet, the electons aG {orced round
the co'I. This is the pMr-station method; c@l or oil is burned
to rai* steam to drive a turbine, which otales the coils.

electricity

stationary charges, and current electricity,
which consists of a flow of charges, specifically
*electrons. Current electricity was first dem-
onstrated by Volta in 1800 and investigated by
*Ampdre during the next 25 years. Oersted's

discovery (1820) that a magnetic needle was
deflected by an electric current inspired *Fara-

day to a deep investigation of the relationship
between electricity and magnetism, which led
him to the discovery of *electromagnetic in'
duction the *electric generator, and the telec-

h a metal wire sme of the eledrcns
are fre to mov€ about b€tween the
metal ions (atoms that have lost an
electDn). Nomallythey move about
at random and no current IIM

When the majority of electrcns flow in
one direction this is an electna curent.
I ampere is equivalent to a llow of
6 x 1or3 electrcns per Kond.

eldrode
copper
eldode

The other way 6 lo make us of a chemical eaction rn an
electr( cell to diswiate the electons from their atoms and
mol(uls. The separated charges then flow in opposite
directions as a result o, the forces between them- Thi5 is

how a battery works. The sulphuric acid disslvs the zinc
electrcde p@ducing 2 electMs, a sulphate ion (SO;), 2

zinc ions Gn'), aod 2 hydrcg€n iont (H*).

tric motor. The theory of electromagnetism
was elucidated by Clerk "Maxwell in the mid-
1850s.

electricity supply The system that gener-
ates (see powER srATIoN), transmits, and dis-
tributes the electric power in an industrialized
society. Power stations are interconnected by
transmission lines to form a grid. Grid<ontrol
centres continuously monitor the load from
factories, offices, homes, etc- and match it with
the best combination of available generating

zinc

dilute sulphuric acid (H25O.)

so:
H25O.

+2zn +'
2HsH'+

-+-
//// 

O \'\,

ito )i
'r'+ ' z
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transmission
Grid)generation

heavy
industry

light

4oo.275, ot
132 kilovolts

m step-down transformer

Wstep-up Translormer stations

electricity supply. A schematic diagram of the UK system.

capacity, maintaining the supply at a constant
voltage and frequenry. Base-load stations run
continuously. These are usually the larger or
chealrer-to-run nuclear md gas- or ccl-fired
stations. Less economic or smaller stations that
are easier to start up and shut down are
brought in to supply the peak demmd. The
grid voltage is reduced at substations for area
distribution and further reduced at ltral sub-
stations to the UK domestic supply voltage of
24O volts.

electric motor A device that converts elec-
trical energy into mechanical energy, usually
for drMng machinery. They depend on the
principle that a cunentrailying conductor in
a magnetic field experiences a force and that
when two electromagnets are placed close to-
gether the two magnetic fields force them
apart. The simplest type of motor uses this
principle to turn a single coi.[ of wire (the
armature or rotor) between the poles of a

permanent magnet. Practical motors use a
stationary winding (stator) in place of a per-
manent magnet. Most motors work on m
alternating-current (ac) supply. In the induc-
tion motor, curent is fed to the stator, which
induces a current in the rotor: interaction be-
tween the magnetic field of the stator and the
induced rotor current causes the rotor to ro-
tate. In the sjmchronous ac motor, cuuent is
also fed to the rotor (through slip ring$ and
the rate of rotation is proportional to the sup-
ply frequency. In a dc motor current is fed to
the rotor through a commutator. See also trN-
EAR MOTOR.

electric ray A fisb" also called torpedo ray,
belonging to a family (Torpedinidael fornd
mainly in shallow waters of warm and temper-

qrid
supply
points

240 volts 24O volts

shops, offices, and houses hou*s and farms

ate regions. Electric orgals-modified muscle
tissue-on each side of the disclike head pro-
duce electric shocks used in defence and food
capture. Order: Batoidea (see RAY).

electrocardaography Examination of the
elmtrical activity of the heart. Impulses gener-
ated by the contraction of the heart muscle are
transmitted through electrodes attached to
the skin to a recording apparatus (electrocar-
diograph). The recording itself, an electrocar-
diogmm (ECG), indicates the rhythm of tile
heart md aids in the diagnosis of heart disease.

electroconvulsive therapy (Ec0 A
treatment for mental disorders, such as en-
dogenous depression in which an electric cur-
rent is passed through the brain in order to
cause a convulsion. The conwlsion is greatly
reduced by giving an anaesthetic and drugs to
relax the muscles.

electroenceirhalography The measure-
ment of the electrical activity of the brain md
the rtrording of the brain waves in the form
of a tracing-an electroencephalogram (EEG).

Brain waves were first recorded from elec-
trodes on the scalp in 1926. Electroencephalog-
raphy is now used widely to diagnose diseases

of the brain and to study brain function. See

also rra,tcNBttc RESoNANcE TMAGING.

electrolysis The chemical decomposition of
a substance by passing an electric current
though it. If a voltage is applied across two
electrodes placed in a liquid (electrolyte) con-
taining ions, the positive ions will drift tG
wards the negative electrode (cathode) md the
negative ions towards the positive electrode
(anode). At the electrodes, the ions may give up
their charge and form molecules. Alterna-
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switchinq
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tively, ttre atoms of the electrode may ionize
and pass into solutiorl Electrolysis is used to
electroplate metals and in the rnmufacture of
a mrmber of chemicals. such as sodium and
chlorine.

€lectromagnet see MAGNET.

electromagnetic field A concept describ-
ing electric and magnetic forces tlat, like grav-
itational forces, act v/ithout physical contact
(action at a distance). The interaction of elec-
tricity and magnetism was first investigated in
the lllth century. Faraday explained the elec-
tromagnetic interaction in terms of magnetic
lines of force, forming a field of force, wNch is
distorted by the presence ofa current-carrying
conductor or by anotier magnet. Jmes Clerk
*Maxwell developed the theory that electricity
and magnetism are different marifestations
of the same phenomenon (the electromagnetic
field), magnetism being the result of relative
motion of *electric fields.

electromagnetic induction The produc-
tion of voltage in an electrical conductor when
it is in a changing magnetic field or if it moves
in relation to a steady magnetic field- The di-
rection of the induced *electromotive force
opposes the change or motion causing it. Since
a current<arrying conductor itself induces a
magnetic field, if the current changes, self-
inductance occurs, opposing the current
change. Mutual induct nce occurs between
two adjacent conductors that carry changing
currents.

electromagnetic interaction An inter-
action that occurs between elementary parti-
cles that possess :rn electric dnrge. The
interaction can be visualized as the exchange
of virtual photons (see VIRTUAL PARTICLE) be-
tween the interacting particles. The electro
magnetic interaction is 200 times weaker than
the *strong interaction but 1Oo times stronger
than the *$,eak interaction &e olso penrrcr,r
PHYSICS.

electromagnGtic radiation Transverse
waves consisting of electric and magrretic
fields vibrating perpendicularly to each other
and to the direction of propagation In free
space the waves are Propagated at a velocity of
29979 x 1ff metres per second, known as the ve-
locity of light $ymbol c). Their *wavelengttr I,
and *frequency, f, are related by the equation
i,J = c. Those with the highest frequencies are

known as *gamma mdiatioD: then in descend'
ing order of frequency the electnmagnetic
spectrum includes X-rays, *ultraviolet radia-
tiorl visible *light, *infrared radiation, *mi-

crowaves, and *radio waves. Electromagnetic
radiation exhibits typical \4rave properties,
such as *refraction, *diffraction" *interfer-
ence, and polarization. However, it has a dual
nature in that it can also be regarded as a
stream of massless elementary particles called
*photons.

electric field

magnetic ,ield
direction o{
propagation

electronagn€tic radiation

ele(tromotive force 1emfl The electrical
potential difference or voltage between two
points in an electric circuit. It causes the move
ment of charge that constitutes an electric cur-
fent.

electron A stable negatively durged elemen-
tary particle with mass 9.109 56 x 10-" kilogram
and spin %. Electrons are responsible for al-
most all commonly observed electrical and
magnetic eff(ts m4 since they orbit the nu-
cleus in atoms, are also responsible for most
chemical processs. A free dectron is one that
has become detached from an atom. An electric
current passing through a metal or low-
pressure gas consists of a flow of free electrons;
a current of 1 ampere is equivalent to a flow of
6 x 104 electrons per second

electronic fund transfer (EFT)A means of
durging a sale to a customer's bank account or
credit card by a computer at the retail outlet
connected to the telephone network. For exam-
ple, supermarket sales can be paid for by using
a debit card, which instantly debits the cus-
tomer's bank or building society account.

electronic mail (or e-mail) A means of
transmitting and receiving text using a system
of computers connected to the telephone
network. Subscribers send messages by key-
boarding them into a microprocessor and
transmitting them by telephone line to a cen-
tral computer. To receive a communicatiorl a
subscriber calls up the central computer and
receives any comnunications addressed to it on
its microprocessor and printer.

electronici l.lre study of devices t}lat control

e
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and utilize the movement of "electrons and
other charged particles. Originating with the
invention of thermionic valves, it expanded
rapidly during World War II to include radar,
missile guidance systems, and *computers. The
replacement of bulky *thermionic valves by
*sem.iconductor components, such as *transis-

tors, and later by "integrated circuits has re-
sulted in much more compact md reliable
equipment. The social impact of electronics
has been immense, Ieading for example to the
development of television, communications
satellites, and the computerization of office
and factory systems.

electronac tagging A method of monitor-
ing the movements of persons convicted of
certain offences as an alternative to prison.
The offender wears a micrmhip device emit-
tiDg a signal to a transmitter attached to a tele-
phone. If the offender moves out of a T$metre
(25Gft) range, the telephone sends a message to
a controlling computer.

electron microscope A type of micro-
scope in which a beam of electrons is fmused
by means of magnetic and electrostatic lenses
onto a specimen md scattered by it to produce
an image. Typically an electron microscope can

source o{ eledrons

condenser len5

object

objective Iens

ray path

intermediate image

prcjector lens

eye

final image

electron microscope. The beam of elecEons in the
transmission electron microscope is focused in a similar
way to light in an ordinary microscope.

resolve two points 10r metre apart and pro
duce magnifiGtions of up to a million.

electronvolt (eV) A udt of energy equal to
the increase in the energy of an electron when
it passes through a rise in potential of one voIt.
1 eV = 1.5 x 10 re joule.

electroplating The prmess of depositing a

layer of one metal on another by making the
object to be plated the cathode in an elec-
trolytic bath (see ELEcrRoLysIs). Metals used
for electroplating include silver (see SILVER-
PLATE), gold. chromium, cadmium, copper,
zinc, and nickel; they usually form the anode in
the battl

elements Substances that camot tle broken
down into simpler fragments by chemical
means. A sample of an element contains atoms
that are chemically identical, since they have
the same *atonic numtrer and thus the same
number of electrons around tJre nucleus. Sam-
ples of a given element may consist of a mix-
ture of *isotopes. Over 100 elements are
known, of which about 90 occur naturally, the
rest having ben synthesized in nuclear reac-
tions. See olso PERToDIC TABLE.

elephant A mammal of the order Pro
boscidea: the Africaa elephaat lloxodonta
aJricanal or the Indian elephmt (Elephas max-
imus). (The extinct *mammoths also belonged
to this order.) Elephants have a tough brown-
ish-grey skin md a prehensile trunk-an ex-
tension of the nose and upper lip used to
convey food (vegetation) md water to the
mouth. The upper incisor teeth are continually
growing ivory tusks. Elephants live in herds.
The African elephant is the largest land mam-
mal, standing 3-4 m high at the shoulder. The
smaller Indian elephant-intelligent and read-
ily trained-is used for transport and heavy
work.

elephantiasis A drronic infation caused
by nematode worms, called filariae. The worms
block the lymphatic channels causing swelling
of the legs and scrotum (or vulva). Elephantia-
sis occurs only in the tropics.

elephant sea! A large seal belonging to the
genus Mirorflgo (2 species). The male Antarctic
elephant sed (M. leorir4) grows to over 6 m; fe-
males are about half that size. The slightly
smaller northern elephant seal (M. angu-
stirostris) lives off the W cmst of North Amer-
ica.

Elgar, Sir Edward (18y-1934) British com-
poser. A professional violinist, Elgar wrote
choral works, two symphonies, concertos for

\



301 Ellesmere lsland

violin and cello, and chamber music. His most
famous works are t}jle Dream of Gero?rtiils (19m),

t\e Enigma V ariatiors (1899), and, the Pomp ond
Cir cumstance marches (1901-30).

Elgin Marbles Ancient Greek marble sculp-
tures, mostly a frieze from the *Parthenon,

sold to the British Museum in 1816 by Lord
Elgin for 835,000. He acquired rhem from the
Turks occupying Athens, who were using the
Parthenon for target practice. The British gov-
ernment has not yieided to Greek agitation for
their return.

El Greco (Domenikos Theotokopoulos; 1il1-
1614) Painter ofGreek parentage, born in Crete,
who worked nainly in Spain He trained in
Venice under Titian in the 1560s and in 157
moved to SpairL settling in Toledo. His early
Spanish works were Venetian in inspiration,
but his later paintings of saints and his mas-
terpiece, Tfte Burial of Count Ugaz(7586-88), are
characterized by strident colours and dramati-
cally elongated figures.

Eliot Georye (Mary Ann Evans; 1819-80)
British novelist, noted for her depiction of
provincial English society. She wrote the nov-
els Adam Bede l7859l,The Mill on the Floss (1860),

Silas Marfler (7867), the pioneering and influen-
tial Middlemarch 17871-721, and. Daniel Deronda
(1876).

Eliot f(homas) S(tearns) (uss-l%s)
AngloAmerican poet, critic, and dramatist,
born in Missouri. His flrst volume of po€try
was the imovatory Prufrock ond Other Obser-
vatiotls (79771. The Waste Land 179221 and Four
quartets (-1935-41) are other major pctic
achievements. In 1927 he became m Anglo-
Catholic and a British subject. From 1922 to
1939 he edited The Criterion, a critical review.

His verse dramas include Murder in the Cathe-
dral (19351 a\d. The Cocktail Party (1949). He was
awarded the Nobel Prize in 1948.

Elizabeth ! ($33-1603) Queen of Engtand
and Ireland (1558-1603), daughter of Henry VIII
and Arne *Boleyn. Her mother's execution and
Eliabeth's imprisoment by Mary I made her
cautious and suspicious but her devotion to
England made her one of its greatest mon-
ardr. Her religious compromise (1559-63) es-
tablished moderate Protestantism in England
(see REFoRMATToN). England won a great naval
victory in 1588 by destroying the Spanish *Ar-
mada Eliubeth never married and was called
the Virgin queen.

Elizabeth L (7926- )Queen of rhe Unired
Kingdom (1952- ), noted for her scrupulous
fulfilment of the roles of constitutional
monarch and head of the Commonwealttr- She
married Prince *Philip in 1947; their four chil
dren are Prince *Charles, Princess *Anne,

Prince Andrew, Duke of York (1960- ), and
Prince Edward EarI of Wessex (19&1- ).

Elizabeth the Queen Mother (19oo-
20O2) The consort of *George VI and mother of
*Elizabeth II and Princess Margaret. Formerly
Lady Elizabeth Bowes-Lyor; she married in 1923
and was widowed in 1952.

elk The largest deer, Alces alces, found in
forests of N Eurasia and also in N North Amer-
ica, where it is called a moose. Up to 2 m high at
the shoulder, elks have a broad curved muzzle
and a short neck with a heavy dewlap. The coat
is grey-brown and males grow large palmate
antlers. They feed on leaves and water plaats
and form herds in winter.

Ellesmere Island The most northerly of
the Caaadian Arctic islands, in Baffin Bay W of

C

Africn elephant lndian elephant

elephant. Ihe African elephant cn be distinguished fom the smaller lndian species by iB larger ears, flatter
forehead, smooth skin, and concaye back.



Ellice lslands 3M

D

Grenlmd It is momtainous with deep fjords,
and is covered by glaciers. It has few p€rma-
nent inhabitmts. Area: 212 588 sq km (82119 sq
mr).

Ellice lslands see TUVALU, srATB oF.

Ellington, Duke (Edward Kennedy E.;

1899-1974) US Black jazz composer, bard leader,
and pianist. In New York he established a
group of muiciaas that remained the core of
his band for 30 years. In later years Ellington
concentrated on large-scale works for jazz or-
chestra-

ellipse A closed curue having the shape of an
elongated circle. The sum of the distances
from any point on the circumference to each
of two fixed points, known as the foci, is a con-
stant. The ellipse is one of a family of curves
known as *conic sections.

elm A tree of the genus Ulmus (about 30
species), of N temperate regions. Up to 40 m
higll elms have toothed leaves, clusters of
small reddish flowers, and winged nuts. Elms
are widely planted for shade and ornament and
for their durable timber, but the numberin
Europe and North America has been greatly re-
duced by *Dutch elm disease. Species include
the English elm (J. procero), the Eurasian wych
elm (U. gl4bio),:lnd the Amerim elm (). ameri-
c an a\. F amily. Am ac e ae.

elm bark beetle A wood-boring beetle thar
tunnels under the bark of eLn trees and carries
the fungus Ceratostonella ulni, which causes
*Dutch elm disease. Family Scolytidoe (see BARX
BEETLE).

El Nifro (Spanish: the Christ child)Widespread
weather disruption resulting from reversal of
the trade winds and sa currents in the equato-
rial Pacific region, so called as it tends to begin
at around Ctrristmas. Normally, trade winds
blow from east to west, pushing warm water
westwards and bringing heavy rainfall to In-
donesia and cool waters with dry weather to
Peru. As a result of El Nirio a huge mass of
warm water moves eastward, causing torren-
tial rain ud flmds in Peru and the southern
USA" while drought and forest fires acur in In-
donesia and Australia El Niflo events can ex-
tend as far west as Africa, resulting in storms
and flooding in the E and drought in the S. El
Niflo usually lasts about 18 months. Since the
late 1970s it has recurred on average every 4
years.

El Salvador, Republic of A country in
Central Amedca on the Pacific Ocean Narrow
coastal lowlands rise to a fertile plateau, which

is enclosed by volcanic mountains. Most of the
population is of mixed European and Indian
descent. Econmf mainly agrioltural, domi-
nated by coffee since the late 19th century.
Most of the cultilated land is controlled by a
few families. Historl4 the Aztec population was
conquered by the Spaniards in 1526 and after
the overthrow of Spanish rule the region
formed part of the Central American Federa-
tion (1823-38). tn 1841 it becrme an indepen-
dent republic. Tensions arising from the
emigration of Salvadorearx to Honduras cul-
minated in war in 1965 and again in 1969. In
1978-79 the repressive regime of Gen Carlos
Humberto Romero provoked rising unrest.
Romero was deposed in 1!79 and a junta took
control but violence continued Civilian rule
returned in 1982. After 12 years of virtual civil
war with the Farabundo Marti National Liber-
ation Front (FMLN), a peace agreement was
reached in 1992. Elections were held in 1991 in
which the FMLN tok part. The country has
since been governed by a right-wing coalition
led by the ARENA party, with Fmncisco Flores
as president since'lll99. El Salvador is a rnember
of the OAS. Official language: Spanisll. Cur-
renqr US dollar of 100 cents. Area 21 393 sq km
(8236 sq mi). Population (2003 est): 6515(m.
Capital San Salvador.

Elsinore see nrLsrNcoR.

Ely 52 24f.1 o16E A ciry in E England, in Cam-
bridgeshire on the River Ouse. The Isle of Ely is
an area of higher ground surrounded by fen-
land- Ely's l2threntury cathedrd dominates
the fen landscape. Population (1991):10329.

Elysium (or Elysien Fietds) In Greek mythol-
ogy, the fields on the banks of the River
Oceanus where those favoured by the gods live
in eternal happiness. In Roman mythology Ely-
sium is part of the underworld-

E.MAiI See ELECTRONIc MAIL

Emancipation koclamation ($63) The
edict issued by President Abraham *Lincoln

that freed slaves in the rebellious southem
states of the USA Its provisions were extended
and contrrmed by the litth Amendment, which
abolished *slavery throughout the nation
1185s).

embolism The sudden blocking of an irrtery
by a clot or other material that has come from
another part of t}le body via t}Ie bloodstream.
A clot most commonly forms in the leg and
pieces break away and lodge in the arteries of
the lung-a pulDmary €mbofism! A dot may
sometimes ome frorrr the heart and lodge in
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the brain, causing a *stroke. 
See olso rHRoMBo-

srs.

embryo An animal or plant in the earliest
stages of its development. In vertebrate mi-
mals the embryonic stage lasts from the first
division of the fertilized egg until the young
animal either hatches from t}le egg or is ex-
pelled from the womb at birth. A human em-
bryo is called a *fetus from the eighth week of
pregnancy. In invertebrate animals the em-
bryo is generally called a *larva. In Plants,
the embryo lies u/ithin the *seed. Fmbryolofy
is the study of the development of embryos.
See illustration on p. 306.

€merald A green variety of *beryl, highly
valued as a gemstone. It occurs mainly in meta-
morphic rocks, the flnest specimens coming
from Muzo, Colombia.

Emenson, Ralph Waldo (1803-82) us es-

sayist and poet, a leading transcendentalist. He
published Nature, his trmscendentalist creed.
in 1836 and expressed his optimistic humanism
i\ Representotilte Merl (1850) andThe Conduct of
LifelTe6,0l.

emery A granular greyish-biack rock con-
sisting of *corundum witi magnetite, hema-
tite, or spinel. It occurs mainly in metamorphic
rocks or sediments and is used as an abrasive.
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The differenl spe(ies are hard to distinguish in the early stages
oI development, later they dwdop individual characteristic.

Fallopian amniotic fluid

conflict ivith the French and only established
control in the "S€ven Yea$' War (186-63),
from which they also emerged victorious in
India- Robert Clive's victory at Plassey (17V) as-

sured BritislL rather than FrenclL dominance in
India and the East India Company continued to
govern until 1857, when its autlority was re-
placed by the Crown's.

The Napoleonic Wars in the early 19th cen-
tury brought possessions in the West lDdies
(Trinidad, Tobago, St Lucia) as well as Mauritius,
Ceylou an( in Africa, the Cape. Substantial pos-
sessions in Africa were not obtained until the
late 18th century with the acquisition of what
are now Sierra Leone, Ghana" and Nigeria The
lgth<entury colonial expansion in Africa was
fired by missiornry zeal, which motivated such
explorers as *Livingstone, as well as cofiuDer-
cial activities. The late 19th century saw the es-

tablishment of British dominance in Egypt and
the Sudan but in South Africa it was under-
mined by *Afrikaner hostility.

C,olonies in Australia were initially penal set-
tlements: New South Wales was settld in 128,
Tasmania in 1803, and Queensland in 1824 New
Zealand was controlled by the British from 1840

and the 19th century also achieved the acquisi-
tion of Hong Kong (1841) and Burma (1885).

The colonies were supervised from 1801 by
t}Ie Colonial Office and were generally self-gov-
erning. In the mid-l9th century the self-gov-
erning colonies in Canada, Australia. New
Zealand, and South Africa rceived responsible
government, whereby governors were advised
by local ministers. In 1907 Canada" Australia,
and New Zealand (and in 1910 South Africa), by
now federated, were termed dominions. In 1931
the *Crmmonwealth of Nations was estab-
lished, giving the dominions autonofiy, and in
the following decades Britain's other colonies
gradually achieved full independence.

Empire style The neoclassical sryle in the
decorative arts that developed during the
Napoleonic empire (1804-14). It was inspired by
classical Greek, Roman, and Egyptian models
and reflected contemporary interest in archae-
ology (e.g. Pompeii). Dark woods, such as rom-
wood, were favoured sparsely ornamented
with *ormolu. Shapes tended to be plain but
Gryatids were used as supports. The grandiose
Second Empire style was the offrcial architec-
tural style of the French Government under
Emperor Napoleon III (1852-70).

emu A large flightless long-legged Austlalian
bir( Dromoiu nwoehollondiae, found in open
plains and forests. It has a dark-brown hairlike

early

lateD
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amnion

ceNix

of womb

embryo. Various vertebrate embryos (above); a human
embryo (below).

Empedocles (c.a9o-430 Bc) Sicilian creek
philosopher. He founded the doctrine that
earth, air, fire, and water make up the u/orld,
and that love and strife (attraction and antipa-
thy) govern their distribution

empenor p€nguin A large *pengdn, Apten-
odytes fffisteri.1.2 m tall, it is the largest seabird
and has a blue-grey plumage with a black head
and throat, a white belly, and orange patches on
the neck.

emphysema A progressive disease of the
lungs characterized by destruction of lung tis-
sue and distension of the air spaces. It is most
commonly caused by smoking and is often ac-

companied by chronic *bronchitis. Patients be-
corne very breathless on exertio[
Empire, British gritain's overseas posses-

sions from the 16th to mid 20th cmturies. Al-
though the empire originated in the discovery
of Cape Breton Island (1497), p€rmanent settle-
ments in North America were not established
until the early 17th century, when colonists,
some escaping. religious persecutior\ were
granted charters by the Crown to settle Vir-
ginia, Marylmd, md New England. The Ameri-
can colonies were lost in 1783 (see AMERICAN
REVoLUTIoN).In Canada the English came into
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plumage with a naked blue spot on each side of
the neck and can run at high speeds.

emulsion See coLLorD.

encePhalins (or enkephalins) Short pep-
tide molecules, found in parts of the brain and
spinal cord, that are thought to relieve pa.in.

These and similar compounds are called endor-
phins In the spinal cord encephalins are be-
Iieved to inhibit painful sensations by reacting
with specific receptor sites on the sensory
nerve endings. In the brain their function is
less certain but may be associated with mood.
The pain-relieving effects of acupuncture may
be due to the release of the body's encephalins.

encephalitis Inflammation of the brain. It
usually occurs as a result of a virus infection,
but can be caused by malaria, fungi, or para-
sites (rarely by bacteria). The patient is often
drowsy and fevered and has a bad headache.
There is no specific treatment for viral en-
cephalitis but the patient usually recovers.

Encke's cornet A comet that has a period of
oDIy 33 years (decreasing by 25 hours/revolu-
tion) and has been very closely studied during
its numerous apparitions. Its period was flrst
established by the German astronomer J.F.
Encke (U91-1865).

Encyclopedists (French name: Ency-
clop6distes) The French intellectuds who
contributed to *Dderot's monumental En y-
clopedie, published in 28 volumes between U51
md 122. Five more volumes were published in
7776-77. OveI 200 experts, including such lead-
ing figures of the *Enlighrenmenr as Voltaire
and Rousseau, contributed articles. By their ap
peal to reason rather than faith the Encyclope-
dists threatened the authority of Church and
state.

endangercd species A plant or animal
species that is in danger of extinction. Some
34000 vascular-plant species and 5000 animal
species are currently endangered, mostly
through destruction of natural habitats, pollu-
tion, and hunting and trapping. During the
20th century the number of endangered
species grew dramatically, and in 19,{} the In-
ternational Union for the Crnservation of Na-
ture and Natural Resources (IUCN) was
founded to devise measures to protect them.
The IUCN publishes the Red Data Book, which
lists all known endangered species. Trade in en-
dangered species is regulated by CITES-the
Convention on Inteinational Trade in Endan-
gered Species. This has been signed by 96 coun-

tries, including the tJK. &e olso woRLD wtDE
FUND FOR NATURE.

endave An annual or biennial plant Cichorium
endiia, probE.bly native to S Asia and N Ctrina
and cultivated widely. lt has a rosette of shiny
leaves, either curled and narrow (var. crispo),
used for salads, or broad (latifolia), used for
cooking. Family Compositae. See olso cHrcoRy.

€ndocrine Elands Ductless glands that se-
crete *hormones into the bloodstream. Most
are regulated by hormones from the *pitui
tary gland" which is itself controlled by neuro-
hormones secreted by the *hypothalamus.

Other endocrine glands include the thyroid,
adrenal, and *parathyroid glands, parts of the
*pancreas (the islets of Iangerhans), and the
ovaries and testes. The study of the endocrine
glands is called endminologr.

endorphins See ENcEpHAr.rNs.

Endymion In Greek legend, a beautiful
youth who was put into an everlasting sleep by
Selene, goddess of the moorL so that she could
enjoy his beauty forever.

enefgy A property of a system that enables it
to do work, i.e. to move the point of application
of a force. The several forms of energy can be
converted into each other under appropriate
conditions. Kinetic energy is energy of motion,
whereas *potential energy is stored energy, for
example the energy stored in a body by virtue
of its position in a gravitational or electric
field- Other forms of energy indude heat (the
kinetic energy of the atoms and molecules in a
body), chemical energy (the potential energy
stored in the chemical bonds between atoms),
nuclear energy (the potentia.l energy stored
in the atomic nucleus), and radiant energy
(the energy associated with electromagnetic
waves). As a consequence of the special theory
of relativity, mass has also to be regarded as a
form of energy. Energy is measured in joules
(SI units), calories or ergs (c.g.s. units), kilowatt-
hours or British thermal units (Imperial units).

Energy sources'. the combustion of wood and
fossil fuels (asphalt, coal, oil, natural gas) is a
process, long knowu to maD" irr which chemical
energy is converted into heat energy. The *in-

dustrial revolution and the later advent of mG
torized transport brought explosive increases
in the demand for energy and consequently for
fossil fuels. The total world energy consump
tion is of the order of 4 x 1Or Jbules per year,
nerly 88% of which is provided by fossil fuels.
C,oncern both about fossil fuel reserves and the
25 x 1010 tonnes of CO, they produce each year
(see GREENHoUSE EFFECT) is directing atten-

e
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tion to "alternative energy sources as well as

nuclear energy.

energy band A concept used to explain the
electrical properties of solids, particularly
*semiconductors. It is a band of allowed ener-
gies for electrons in a solid- The distribution of
the bands in a solid determines the conducting
properties of the solid.

Engels, Friedrich ($2o_ss) German social-
ist and chief collaborator of Karl *Marx. He
was able to introduce Marx to English eco
nomic conditions md the British working-class
movement. Among other works he wrote the
Cof,dition oJ theworkingaass in England in1844
(1845). After Marx's death, he edited the last
volume of Das Kapital (1885).

engineering The systematic application of
scientific knowledge to the desigrL creation,
and use of structures arrd machines. Gvil engi
neering arose from the study and design of
such static structures as bridges, dams, build-
ings, etc., whereas medranical engineering is
concerned with dynamical systems, such as

machinery and engines. Other importmt
branches of engineering are electrical engi-
neering, aeronautical engineering, and *chem-

ical engineering.

England The ltrgest politiel division in the
*United Kingdom. With Wales to the W and
Scotland to the N, it is separated from the
mainland of Europe by the North Sea and the
English Channel and from Ireland by the Irish
Sea. It consists of two main zones: the lowlands,
which extend across the Midlands, the SE, Fast

Anglia, and the Fens, and the highlands of the
Pennines and the Lake District in the N and the
uplands of Dartmmr md Emoor in the SW.

The chief rivers are the Thames and the Severn.
The centre of government and administration
of the UK, Englard is also the wealthiest and
most populous of the UK countries. Economy:
the development of industry has been a major
contributor to England's wealtll The exploita-
tion of North Sea oil and gas continues to make
an important contribution to the economy.
Cralmining was formerly of major importance
but there are now only 8 deep mines in opera-
tion (compared to some 800 in the 1950s). De-

spite the expansion of industries based on
advanced t(tmology, the decline of heavy in-
dustry (including shipbuilding), has led to high
unemployment in the North and on Mersey-
side. Agriculture has increased in productivity
but employs a declining number of people.
Dairy farming is dominant in the W while live.
stock rearing (especially sheep and cattle) is im-

portant in the hilly areas of the N and SW. The
major crops, mainly from the E and SE, are ce-
reals, potatoes, and sugar beet. Over 75% of the
workforce are now employed in service indus-
tries. Tourism is an importmt source of rev-
enue. History: there is much archaeological
evidence of prehistoric settlement in England
but historical records begin with the Roman
occupation, from 43 AD until t}le early sth cen-
tury. Chdstianity was introduced in the 4th
century and conquests between the 3rd and
7th centuries by *Angles, *Saxons, md *Jutes

led to the establishment of independent king-
doms (see MERCTA: NoRTHUMBRIAi wEssEx),
which were united in the 9th century under
the leadership of Wessex. By the late 800s the
Danes had established themselves in the area
that came to be known as the *Danelaw and
from 1015 to 1042 the English were ruled suc-
cessively by the Danish kings Canute and
*Hardecanute. The *Norman conquest (1066)

ended the *Anglo-Saxon period and established
a new dynasty of Norman kings. In 1.155 the
rival claims of the Houses of *Lalcaster and
*York precipitated the Wais of the *Roses,

which lasted until Richard III'S defeat at
Bosworth (1a85) by Henry *Tudor. The 16th
century saw the establishment of Protes-
tantism in England (see REFoRMATToN), the
formal union of England and Wales (see

uNIoN, AcTs oF), and under Elizabeth I, a sig-
nifi.cant development in overseas exploration
and trade. The Tudors were succeeded by the
*Stuarts in 1603, when James VI of Scotland as.
cended the English throne as *James I. The un-
popularity of James and his son Charles I,
especially with parliament, brought about the
*Gvil War, which ended with Charles' execu-
tion (1649) and the establishment of republican
government. The Stuart *Restoration (1660)

followed the fall of Oliver Cromwell's *Prottr-
torate but the authoritarian and proCatholic
policies of James II brought about his deposi-
tion in 1688 and the succession of William of
Orange md his Stuart wife Mary. The crisis of
ttle Glorious Revolution saw the emergence of
the rival political groups known as rWhigs

(later Liberals) and *Tories (later Conserva-
tives). The Tories'association with the rJaco-

bites, who in 1714 threatened th€ Hanoverian
succession (ses SETTLEMENT, Acr oF), led to
their political isolation. The 18th century saw
union with Scotland (U07) and the loss of the
American colonies (U83; see AMERTcAN REvo-
LUTIoN). Following union with Ireland in 1801,

England, Wales, Scotland, and Ireland became
the United Kingdom of Great Bdtain and Ire-
land. Area: 130 360 sq km (50 332 sq mi). Popula-
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tion (2m1): 49138831. Capital: London. See also Revolution but came to an end in the era of
UNITED KTNGDoM. war and political reaction that followed.

English A West C,ermanic language spoken
originally in Britain but now also in the USA,
Canada New Zealand, Australia, and many
other parts of the world It is the world's most
widely known and used language, with a
unique role as the international Iangurge of
science, commerce, computing md the Inter-
net, and mass entertainment. Its history may
be divided into three periods. In the OId Eng-
lish period (c.,(}7-1100 a.o), four dialects were
spoken: Northumbrian, Merciaru Kentistl and
West Saxon. The last became the standard
form. Middle English refers to the period from
1100 to 1500, when nve dialects were spoken:
Northern (developed from Northumbrian),
West and East Midlands (diverging from Mer-
cian), South Western (from West Saxon) and
South Eastern (from Kentish). Each develop€d
in characteristic ways but in general the in-
fluence of French after the Norman conquest
brought new vocabulary ald sound patterns.
Modern English covers the period from 1500

ald was much influenced by the sFech of Lon-
don. Its vocabulary is about half Germanic and
half Romance with many other borrowings.

English Channel (French name: la Manche)
An arm of the Atlantic Ocean in NW Europe,
between England and France. It is one of the
busiest shipping lanes in the world. &e also

CHANNEL TUNNEL

engraving A method of producing a repro-
ductive plate by chiselling, eruing, or biting
the design onto a metal or wood plate. Intaglio
engraving denotes such methods as *etching,

mezzotint, and soft- or hard-ground engraving,
il which the printed impression pulls ink
from inside the carved grooves. By contrast,
relief engraving denotes methods, such as
*woodcut, in which the carved-away areas are
not inked. Intaglio engraving allows for deli-
cacy and detail; relief engraving is often ex-
ploited when force and darity are needed-

Enlightenment (or Age of Reason) An
18th{entury philosophiml movement that
sought to replace authoritarian beliefs with ra-
tional scientif.c inquiry. During the 17th cen-
tury, as scientific knowledge increased, such
scholars as Newton, Pascal" and Descartes ques-
tioned many accepted beliefs. In France the
Philosophes (e.g. Voltaire) attacked religion; the
Enlightenment beliefs h individual liberty
and equality were embodied in the work of
Voltaire, Rousseau, and other *Encyclopedists.

The movement helped to inspire the French

entomology The study of insects. Modern
entomology dates from the 17th century, when
the introduction of microscopy enabled fine
details of insect anatomy to be described At-
tention is now focused on insect pests, since
knowledge of them is important in their con-
trol.

entroPy A measure of the disorder of a sys-

tem, used in *thermodynamics. Thus a solid
has less entropy than a liquid since the con-
stituenl particles in a solid are in a more or-
dered state. The change in entropy of a
reversible system is equal to tlle energy ab-
sorbed by the system divided by the thermody-
namic temperature at which the change takes
place. The entropy of a closed system never de
creases during a thermodynamic process.

E number See rooD ADDrrrvES.

environment The surroundings in which
an organism lives, which are affected by physi-
cal and chemical factors as well as by other or-
ganisms. The damage to the earth caused by
human activities has been a major concern
during the last 50 years. In the UK, the Depart-
ment for Environment, Food, and Rural Affairs
is responsible for a wide range of activities, in-
cluding conservation areas, land use, and en-
ergy resurces. See AcrD RAIN; END.INGERED
SPECIES: GREENHOUSE EFFECX OZONE; POL.

LUTION.

enzt/mes A group of proteins that act as bic
logical cata.lysts, i.e. they speed up (or slow
down) the rate of chemical reactions in living
organisms. Enrymes are manufactured by cells
according to the *genetic code carried by the
chromosomes; because each en-4rme catalyses a
sp€cific reaction, it is the enzymes that deter-
mine the function of the cell. C.ontrol of *me-

tabolism is largely by regulation of enzyme
production and activity.

Eocene epoch see TERTTARY PERroD.

eohappus An extinct (Eocene) ancestor of the
*horse. About 28 cm tal], it was a browsing for-
est dweller and had four toes on the forefoot
and three on the hindfoot.

Ephesians, Epistle of Paul to the A
New Testament book written as a circular let-
ter from the Apostle Paul to churches in fuia
Minor in about 50,to; it stresses the equality
of Jewish and Gentile Christians.

Ephesus An ancient Greek city and trading
centre on the Ionian coast of "Asia Minor. It

e
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E

maintained its prosperiry under ttre Persims
and Alexander the Great and in Roman times
was rivalled only by *Alemndria as a commer-
cial centre. It was sacked by the *C,oths in 262
AD. SCC AISO ARTEMIS, TEMPLE OF.

Epicureanism A school of thought founded
by the Greek philosopher Epic1Irus (341-270
Bc) around 300 Bc in Athens. He taught that
the highest good was pleasure and the avoid-
ance of pain, based on tranquillity of mind and
conscience.

Epidaurus A city state of ancient Greece, sit-
uated across the Saronic Gulf from *Athens. Its
sanctuary of *Asclepius was famous in antiq-
uity for its medical cures. The 4threntury Bc
theatre (part of the temple complex) is suffi-
ciently preserved to be still used for plays.

epidemlology The science that investigates
the incidence and causative factors of diseases

that are associat ed with a particular environ-
ment or way of life. Epidemiologists have
enlarged their studies from the classical
epidemics of communicable diseases, such as

typhus and cholera to include noncommuni-
cable diseases, such as cancer.

epidermis The outermost layer of cells in
animals and plants. In higher animals (includ-
ing mammals) it forms the outer layer of the
skirl.

ePididymis &e rEsrrs.

epadural See ANAEsrHEsrA"

ep:glottis A leaf-shaped flap of cartilage at
the root of the tongue tllat prevents food and
fluid from entering the windpipe during swal-
lowing.

ePalepsy A disease characterized by seizures
(periods of sudden loss of consciousness): suf-
ferers included Dostoievski, Van C,ogh and

Julius Caesar. In tonic<lonic seizures (formerly
called grand mal epilepsy) the patient suddenly
becomes stiff, loses consciousness, and has con-
vulsions for a few minutes. Absence seizures
(formerly called petit mal)most commonly af-
ftrt children, who suddenly lose consciousness
for a few seconds but usually do not fall down.
These and other forms of epilepsy are treated
with anticonvulsant (antiepileptic) drugs.

epinephrine see ADRENALTNE.

Epiphany (or Twelflfi D.y) A Christian
feast celebrated on 6 JaL In Eastern Orthodox
Churches it commemorates the baptism of
Jesus. Introduced to the West in the 4th cen-
tury, it developed as a celebration of the com-
ing of the *Magi to Bethlehem, representing

the manifestation (Greek: epiptnncia) of Christ
to the C,entiles. I\delfth Night is the night pre
ceding Epiphany and tmditionally devoted to
festivities.

epiphyte A plant that grows on mother
plant for support. Epiphytes are not parasites:

some obtain nourishment from decaying plant
remains and many solve the problem of db-
taining water by developing such structures as

aerial r@ts

epistemology The philosophical diripline
that considers the nature, basis, and limits of
lcrowledge- It is one of the three main
branches of modern philosophy and is consid-
ered fundamental to all philosophical and sci-
entific enquiry.

Epist!6 The 21 books of the *New Testament
that were written as letters, mostly by Paul (13).

The remainder are attributed to James, Peter
(2), John (3)' Jude, and an unknown autlor. In
the liturgy of many Christian Churches, the
Epistle is the name of the first of two passages

of ftripture (usually taken from the New Tes-

tament Epistles) recited at the celebration of
the Eucharist, the second being the C,ospel.

epoxy resin A ryp€ of synthetic *resin con-
taining the -O- atom (epory group). They are
viscous liquids but set to hard clear solids on
the addition of curing agents They are exten-
sively used as adhesives, the resin and the cur-
ing agent being mixed immediately before use.

Epstein, Sir Jacob (1gs0-19s9) British sculp
tor of US birth, working in London after 1!n5.
From 1912 he experimented with avantgarde
sculpture provoking criticism with such
works as Ceflesis (1ql1). His bronze portrait
busts of Einstein (1933I T. S. Eliot, and Vaug:han
Williams (1950) were more favourably received.
His last works included St Micha€l and thc Devil
(1958) for C,oventry Cathedral

equator The gxeat circle around the earth at
latitude 0',lying midway between the poles in
a plane at right angles to the earth's axis. It is
,10075 km Q4nz mil long and divides the N
from the S hemisphere.

Equ.torial Guinea Republlc of A smax
country in W central Africa on the Gulf of
Guinea It consists of two main parts: mainland
Rio Muni and the island of Bioko (formerly
Macias Nguema), as well as the island of Pagalu
(formerly Amob6n) and several smaller is-
lands. The inhabitants are mainly *Fang,

Fernandinos, and ttre indigenous Bubi (descen-
dants of slaves from West Africa), who inhabit
Bioko. Economy. chiefly agricultural. Although
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the discovery of offshore oil made Equatorial
Guinea the world's fastest growing economy in
the early 2000s, it remains one of the world's
poorest countdes. History, formerly a Spanish
colony, the area became two Spanish provinces
in 1959 and gained independence in 1968. In
199 the life president Francisco Macias
Nguema (1924-79) was overthrown and exe-
cuted in a coup led by Lt Col Teodoro Obiang
Nguema Mbasogo, who became president. Mul-
tiparty elections held in 1993 resulted in vic-
tory for the ruling party but were condemned
as unfair by international observers. Opposi
tion parties were declared illegal in 199738
and human rights violations continue to con-
cem the uN. Official languages: Spanish and
French. Currenqr CFA franc of 1m centimes.
Area: 28051 sq km (10831 sq mi). Population
(2003 est): 491 000. Capital: Malabo.

equinox Either of the rwo points at which
the *ecliptic intersects the celestial equator
(see CELESTIAL SPHERE). The ecliptic repre
sents the apparent mual path of the sun
around the celestial sphere. The sun crosses the
celestial equator from S to N at the vemal (or
spring) equinor usually on 21 Marcll It crosses
from N to S at the autumnal equinox usually
on 23 Sept. At the €quinoxes night and day are
of almost equal duration.

equity (law) The body of rules developed by
the Court of *Chancery to achieve a fair result
in cases in which the application of "common
law would fail to do so. The rules of equity de-
veloped separately from but by the same
method (iudicial precedent) as the corunon
law. The two systems were amalgamated in
1875 with the establishment of rhe High Court
of Justice. Now all courts administer both law
md equity, the rules of equity prevailing if in
conflict with t}le common law See also couRTs
oF lAw.

Erasmus, Desiderius (1466-1536) Christian
humanist and writer, born at Rotterdam. A
highly influential Renaissance thinker, he stud-
ied and taught all over Europe. He produced
many original works and compilations, includ-
ing Encomium Moriae (Praise of Foll14 1509), writ-
ten for Thomas *More. He also produced the
first translation of the Greek New Testament.

erbium (Er)A lanthanide element that forms
an oxide (Eb,O.) and halides (e.g. EbCU. It is
added to phosphors, glasses, and alloys. At no
68: at wt 167.26: mp 1529"q bp 2868'C

Erfud 5059N 1100E A city in S Germany, on
the River Gera One of tie oldest German cities,
it became a member of the Hanseatic League in

the 15th century and was of great commercial
importance in the 16th century. Population
(1999 est): 202 102

erg The unit of energy in the *c.g.s. system
equal to tlie work done when a force of one
dyne acts through a distance of one centime-
tre. 1 erg = 10-? joule.

ergonomics The study of the psychological
and physical factors that can be used to im-
prove the design of boti machines and systems
for human use.

ergot A disease caused by t}le fungus Clavi-
ceps purwrea, which affects cereals and
grasses, especially rye. In affected plants a hard
black fungal body develops in place of the
grain. Consumption of bread made with dis-
eased grain produces the symptoms of ergo
tism: gangrene of the flngers and tms or
convulsions.

Erie, Lake The fourth largest of the Grear
Lakes in North America. between Canada and
the USA Linked with lake Ontario via the
Welland Ship Canal, it forms part of the St
Lawrence Seaway system. It is closed to naviga-
tion during winter due to freezing. Area:25718
sq km (9930 sq mi).

Erinyes 1or furies) In Greek legend, spirits of
vengeance who lived in the underworld and
ruthlessly pursued all evildoers. They were
three in number and were named (in later
writers) Allecto, Tisiphone, and Megaera- After
*Orestes was acquitted of his mother's murder,
the pursuing Erinyes became known as the Eu-
menides or'kindly ones'. In Roman legend they
were known as the Furies (l,atirr Fuioe ot
Dirael.

Eris A Greek goddess personifying strife. She
threw a golden apple inscriH "To the Fairest"
among the gods. Aphrodite, Hera, and Athena
each claimed the apple. *Paris, who had to de
cide, chose Aphrodite because she offered him
in return ttre most b€autiful woman as his
wife. This myth, the Judgment of Paris, ex-
pLains the origin of the *Trojan war.

Eritrea A country in NE Africa, bordering on
the Red Sa It consists of a narrow cmstal plain
rising inland to the Ethiopian plateau. Econ-

omy agriculture and industry, producing
sorghuur" livestock, hides, and textiles, were
dev-astated in thewar of independence but are
now being restored Histor)r. a former Italian
colony, it came under British administration in
1941. Its integration with Ethiopia in 1962 gave
rise to political disconrent, which developed
during the 1970s and 1980s into civil war be

e
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tween separatists and Ethiopian government
forces- The war ended in 199L when Eritrea
achieved de focto independence; full indepen-
dence was internationally recognized in 1993.

ln 1998-99 and 2000 there were fierce border
skirmishes betwen Eritrea and Ethiopia Offl-
cial languages: English and Arabic. Currency:
nakfa- Area 93 679 sq km (36 U0 sq mi). Popula-
tion (2003 est): 4 141000. Capital Asmara

Emit Max (189-1975)Germarr artist. He was
a founder in 1919 of the Cologne *dada move-
ment. He excelled in collage, particularly of
cut{ut illustrations, and became a leading
practitioner of "surrealism in Paris. In 19fl he
moved to the USA

Eros The Greek god of love, the son of
Aphrodite by Zeus, Hermes, or Ares. He was
usully portrayed as a winged youth armed
with bow and arrows. He was identified with
the Romm Cupid.

erythro<yte (or red blood cell) A disc-
shaped blood cell, about 0.007 mm in diameter,
that lacks a nucleus and contains *haemogle

biu which combines reversibly with oxygen
and is the means by which blood transports
orygen from the lungs to the tissues. A defi-
ciency of red blood cells (below about 4.5 mil-
lion per mm3 of blood) or haemoglobin is called
*anaemia.

escaPe velocity The initial velocity re-
quired by a projertile to enable it, without any
further source of power, to escape from the
gravitational field of a celestial body. It de-
pends on the mass and diameter of the celestial
body. For the earth the escape velocity is 11 200
metres per second-

Escoffier, Auguste (1846-193s) French
chef. He gained an international reputation
while supervising the kitdrens at the Savoy
and the Carlton hotels in London.

Eskimo see nlurr.
Eskimo-Aleut languages see rNurr-
ALEUT LANGUAGES.

ESP See rxrn rsrNsoRY PERCEPTToN.

Esperanto An artificial language invented
by a Polish phi.lologist, LlZamenhof (1859_

19U), in 1887. Intended as a universal me-
dium of communicatiorl it is spokcn by over
100 000 people. Grammatically it is entirely reg-
ular, its pronunciation is consistent with its
spelling, and as well as grammatical rules it has
the potential for the formation of new words.

Essen 51 27N 5 9E A ciry in W Germany, in
North Rhinewestphalia near the River Ruhr. It

has a gthrentury cathedral. It is the adminis-
trative centre of the *Ruhr. Population (1999

est):600700.

Ess€nes An ancient Jewish sect active be-
rwen the 2nd century Bc and the znd cmtury
AD in Palestine. The *Dead Sea Scrolls may be
relics of an Essene community.

essential oils Substances witi a character-
istic scent produced by the glands of romatic
plants. They are used in perfumes, food
flavourings, and medicines. Examples include
lavender oil and dove oil
Essex A comty of E England bordering on
the North Sea and Greater London, which in-
corporated the sw of the county in 1965.

Southendon-Sea and Thurrock became inde-
pendent unitary authorities in 1998. It is
minly low lying, rising gently towards the
chalk uplands of the NW. Agriculture is im-
portant. Industry is located mainly in the slw.
Harwich is a malrr ferry port. Area (excluding
unitary authorities): 3,1,16 sq km (1330 sq mi).
Population (2001, excluding unitary authori-
ties): 1 310 922. Administmtive centre: Chelms-
ford.

Essex, Robert Devereux, 2nd Earl of
(?1556-1601) English soldier and courtier to
Elizabeth I. He was appointed Master of the
Horse (1587) after distinguishing himself
against Spair He commanded an expedition
(1591-92) sent to aid Henry IV of France and in
1596 he took part in the sack of Cddiz He was
dismissed (1600) after failing to suppress an
Irish rebellion and in 1601 raised a riot in Lon-
don, for which he was executed

e3ters Orgarfc compounds produced by the
reaction of an alcohol with an acid, with the
elimination of water. C-ommon organic esters
are formed from carborylic acids and have the
general formula RCO.OR'. The lighter ones
often have a pleasant smell and taste and are
widely used in perfumes and flavourings.

Esther In the old Testament, the queen of the
Persian King Ahasuerus. The Book of Es6s
tells how she used her influence to prevent a
massacre of Persian Jews, commemorated in
t}le Jewish feast of *Purim.

Estonia, Republic of e republic in NE Eu-
rope. It has many lakes aad indudes numenous
islands in the Baltic Sea Some 30% of the popu-
lation are Russians. Economy. fishing is impor-
tant. Industries include machine building,
textiles, and fmd processing. Historl4 Estonia
was cdd to Russia in 1721 Rebellions in the
19th century culminated in a declaration of in-
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dependence (1918), which was recognized by So-
viet Russia in 1920, Estonia was assigned to the
Soviet Union by the Nazi-Soviet Pact (1989), b€-
coming a Soviet republic in 1910. It was occu-
pied by C,ermany in World War IL Separatist
feeling grew in the 19t(h, culminating in inde-
pendence in 1991 In 1993 a new law denying cit-
izenship to non-Estonian-speaking residents
increased tension betwen Estonims md Rus-
sians. Since 2005 the country has been gov-
erned by a centre-right coalition under Andrus
Ansip. Estonia lrined both the EU and NATO in
2004. Official language: Estonian. Currenc)4
kroon of 100 sents. Area: 45 100 sq km (O 41O q
mi). Population (2007 est): 13.t 912. Capital:
Tallinn.

Estonian A language of the Baltic-Finnic
branch of the FinnG.Ugric division of the
Uralic language family. The officid language
of Estonia" it is related to FinrfsL

etching A method of making prints from a

metal plate covered with an acid-resistant
ground on which a design is drawn with a nee-
dle. The plate is then placed in acid, the exposed
lines being eaten away. These recessed lines re-
tain ink and the design is transferred to paper.

ethane (CrH") A colourless gas. the second
member of the *alkane series. It occurs in
*natural gas.

ethanol (or ethyl alcolrol; c,HpH) A
colourless flammable liquid that is the active
constituent of alcoholic drinks. It is prepared
by fermentation or by the catalytic hydration
of *ethylene. It is used as a solvent, a raw rIIa-
terial for producing other chemicals, and a
fuel.

Ethelbert (c.ss2-516 AD) King of Kent, who
became overlord of all England south of the
Humber. Encouraging the conversion of his
people to Christianity, he received Augustine's
mission from Rome. He wrote the first extant
English code of laws.

Ethelred I (d.871 AD) King of England
(856-71), in whose reign the Vikings launched a
full-scde invasion of England Ethelred died
after his victory at Ashdown, leaving his
brother *Alfred the Great to fight on.

Elhelred t'he Unready (968-1016) King of
England (98-1015). In the face of Danish raids,
he was forced to pay huge tributes (Danegeld)
to the enemy. He was driven into exile by King
Sweyn of Denmark in 1013 but returned after
Sweyn's death (1014).

ethene (or cthylene; C,H.)A colourless flam-
mable gaseous *alkene. It is made by cracking

petroleum and is used to nrake *polythene

(polyethylene).

ether &ry member of the group of organic
compounds with the general formula R-O-R'.
which are formed by the condenstion of two
alcohols. Diethyl ether, CrH.OCrH, often
known sinply as ether, is a vol,atile liquid arrd
is used aS an anaesthetic and solvent.

ethics The science of morality, also calted
moral philosophy. It is one of the three main
branches of modern philosophy and seeks to
discover a consistent principle by which
humaa actions can be judged. Ufltil about a
century ago, etNcs aimed to be a guide to
human conduct. Now it is more descriptive, at-
tempting to discover how moral decisions are
actnrlly made. In utilitarianism the good of so-

ciety is the criterion and this is now the basis
of commercial, legal, and social ethics; how-
ever, conscience remains the grride of most in-
dividuals. See also HEDoNTSM; RATToNALISM.

Ethiopia, Federal Democratic Repub.
lic of lformer name: Abyssinia) A country in
NE Africa, on the Red Sea, It consists of deserts
in the SE and NE and a central plateau, crossed
by river valleys (including that of the Blue Nile)
and by mountain ranges. The population con-
sists of many etlnic groups, including the
Galla aad Amhara. Economy Ethiopia remains
one of the poorest countries in the world and
agriculture is chiefly at subsistence level The
situation has been worsened in recent years by
serious crop failures, causing famines. All land
was nationalized in 1975 and farmed coopera-
tively until 1992, when private ownersNp was
reintroduced. History: Ethiopia has a long his-
tory, legend claiming the descent of its rulers
from Solomon and the queen of Sheba" From
the 2nd to the 9th century AD there was con-
siderable prosperity and expansion: in the 4th
century Ethiopia became the first Christian
country in Africa. This period was followed by
centuries of struggles (especially with the Mus-
Iims) and of internal divisions. Only ir the 19th
century was the country reunited In 1896 ltal-
ian attempts to conquer Ethiopia were de,
feated but in 1935 Italy (under Mussolini)
invaded. ln 1936 Addis Ababa fell and the em-
peror, Haile Selassie, fled to England. Ethiopia
then formed part of Italian East Africa (with
Eritrea and ltalian Somaliland). In 19fl the A1-

lies liberated Ethiopia and Haile Selassie re-
turned to the throne. Eritrea was fully
integrated into Ethiopia in]1162: it became in-
dependent in 1993. Haile Selassie was deposed
in 194 and a provisional military government
came to power. After the execution of mem-
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bers of the ruling military council in 192, the
government became knom as the Derg (Provi-
sional Military Administrative Council) with
Mengistu Haile Mariam (1937- ) as president.
During this unsettled period liberation move-
ments in Eritrea and the Somali-speaking
Ogaden area increased their armed struggle; in
1qn Ethiopian trmps beat off a Somali inva-
sion of the Ogaden. Successive droughts (1982,

1%4, 1987, 1989, 1999-2000, 2002) led to famine
and resettlement from the N to the fertile
west: one million people died in the famine of
1984. Massive foreign aid was hampered by in-
ternal strife and disorganiation. Armed rebel-
lion in the province of Tigr6 led to civil mr
and the fall of Mengistu in 1991; a new consti-
tution was ratifled in 1991 and Meles Zenawi
became prime minister in 1995. In 1998-99 and
2000 there was flerce border fighting with Er-
itrea. Official language: Amharic Currency:
birr of 100 cents: Atea: 7728221 sq km (435 608
sq mi). Population (2007 est): 76 511 887. Capital:
Addis Ababa

ethology The study of animal behaviour,
founded in Europe in the 1930s by the work of
Konrad *Lorenz and Niko Tinbergen (19C7-88),

who studied animals in their natural states.
Ethologists are concerned with how animals
respond to signals or stimuli, how they sense
these signals, and what their response mea[s to
other animals and to themselves. They demon.
strate the interactions between the inherited
(instinctive) aspects of behaviour and those de-
termined by experience (learning).

Etna, Mount 3745N 1500E A volcano in E

Sicily. The flrst recorded eruption was in 476
Bc and in the last hundred years signiflcant
eruptions have occurred in 1928, 19,D, 757\1997,
2000, and 2002. Height:3263 m (10705 ft).

Eton 5131N 037 W A rown in SE Englan4 in
Maidenhead and Windsor unitary authority,
Berkshire, opposite Windsor on the River
Thames. Eton College, the famous public
school, was founded by Henry VI in 1440. Popu-
lation (latest est, excluding Eton C-ollegel:1974.

Etruscans The ancient inhabitants of
Etruria (now Tuscany) in central Italy N of
Rome. From the 8th to the sth centuries BC

their cities, forming a loose political confeder-
acy, dominated their neighbours but after 396
they were rapidly absorbed by the Romans. The
Etruscans had extensive trading links. Their
origins are mysterious. Their language was
non-IndcEurop€an but is still untrmslated.

etymology The study of the history of
words, in which words are traced back to their

earliest recorded forms, or even beyond these
to hypothetical reconstructed forms. Most
English words are derived either from Proto-
Germanic (see GERMANIC LANGUAGES) or
from Latin and French. Many learned English
words were taken from Grek or made up
from Greek elements, while in the past 200
years English has borrowed words from lan-
guages in every part of the world.

EU see EURoPEAN uNroN.

Eucalyptus a genus of tropical and subtrop
ical evergreen trees (about 600 species) native
to Australia but cultivated elsewhere. Euca-
lypts-also known as 8um trees-are :rmong
the tallest trees in the world,90-100 m high-
The blue-grey bark is smooth and often peel-
ing and the mature leaves are long and narrow.
Fast-growing and drought-resistant, eucalypts
are important sources of timb€r. The best
known species are the blue gum and the red
gum. AIl parts of the trees contain essential
oils. Family: Myrtoceae (myrtle family).

Eucharist (Greek eucharistia: thanksgiving)
The chief *sacrament and central act of wor-
ship of the Christian Churdres. AIso known as
Holy Communion, the Lord's Supp€r, and the
Mass, its institution is described in the three
Synoptic C,ospels. At the last meal of Christ and
the apostles, bread and wine were blessed by
Christ and shared, representing his death on
the cross and the subsequent redemption of
mankind.

Euclid (c.3m Bc) creek mathematiciarL fa-
mous for his book entitled Eemflts in which
he derived all that wu known of geometry
from a few simple axioms. The geometry that
obeys Euclid's axioms is knom as Euclidean
geometry, all other kinds being caled non-
Euclidean.

Euglena A genus of single.celled microor-
ganisms found chiefly in fresh water. They are
spindleshaped, with a flexible cell wall and a
gullet from which protrudes a long whiplike
flagellum, used for locomotioL They are re-
garded by some autlorities as algae and by oth-
ers as protozoans.

Eulenspiegel, Till a c,erman peasant folk
hero, a crafty and often savage joker whose ex-
ploits inspired numerous folktales and many
literary and musical works, notably the epic
poem (]928) bycerhart Hauptmann (1862-11X6)

and the tone poem by Richard *Stmuss.

Eumenides&e ERTNYES.

euphonium Brass instrument with a wide
conical bore, a cup-shaped mouthpiece, four
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valves, and a range of just over three mtaves
rising.from the third B flat below middle C.

Euphor{ria a worldwide genus of herbs and
small trees (1600 species), having clusters of
small flowers each surrounded by conspicuous
petal{ike bracts. The genus includes some or-
namental shrubs such as poinsettia. The herba-
ceous euphorbias are known as "spurges.
F arrily : Eu phorh ac e ae.

Euphrates, River A river in SW Asia, rising
in E Turkey and flowing SE through Syria into
Iraq. 190 km (118 mi) from the Persian culf, it
joins the River Tigris to form the Shatt al-Arab.
It flows past the historic sites of Babylon, Ur,
Nippur, and SippaE. Length: 2700 km (1678 mi).

EURATOM see EURopEAN AToMrc ENERGy
COMMUNITY.

eutttrthmacs A system of teaching music by
developing the student's physical response
to rhytfun. Devised by fimile Jaques-Dalcroze
(1865-1950) in about 1905, it has been used in
physical education and *ballet and modern
dance training.

Euripides (c..180-406 Bc) creek dramatist,
the third (after *Aeschylus and .Sophocles) of
the three major writers of Attic tragedy. Of ap
proximately 90 plays, 19 survive, including the
tragedies Medea (4371, Hippolytus 1428\, Electra
(415),The TrojanWomen l4lsl,ru Bocchoe (4051,

and Iphigenia 4t Aillis (405). His technical inno.
vations included naturalistic dialogue and a
diminution of the role of the chorus. He also
explored feminine psychology.

euro The currency unit of certain member
states of the European Union that was
launched in January 19ED and replaced the na-
tional currencies for all forms of monetary
transaction in January-March 2002. It is suMi-
vided into 100 cents. See EURoPEAN MoNE-
TARY SYSTEM.

Europa In Greek mythology, the daughter of
King Agenor of Tyre. Carried to Crete by Zeus
in the form of a bull, she bore him three sons:

Minos, Rhadamanthus, and Sarpedon.

EuroPe A continent bordering on the Arctic
Ocem (N), the Atlantic Ocean (W). and the
Mediterranean Sea (S): the Ural Momtains, the
River Ural, and the Caspian Sea form its E

boundary. Europe is the second smallest conti
nent but has exerted a disproportionate in-
fluence on the rest of the world A central
plain, extending from the Ural Mountains to
the Atlantic Ocean and divided by uplands and
the English Channel, comprises twGthirds of
the continent. It rises in the S to a series of

mountain systems (e.g. the ryrmees, Alps,
Apennines, Carpathian Mountains), and in the
N to the mountainous region of Scandinavia
and Scotland. The chief rivers flow from the
Valdai Hills (e.g. Volga Don Dnieper) or the
Alps (e.g. Danube, Rhine, Rh6ne, Po). Its four di-
matic zones are characterized by mild winters,
cml summers, and rain dl the year round
(N\4/); mild winters, hot summers, and chiefly
spring and autumn rain (Mediterrmean); cold
winters, warm summers, and chiefly summer
rain (Crntral Europe); and very cold winters (E

Europe). Vegetation zones comprise, from N to
S: tundra; a coniferous forest belt: a deciduous
forest belt; and the mahly evergreen and
scrub vegetation of the Mediterranean. Steppe
and semidesert characterize the SE. Forest once
covered some E0% of Europ€ but intense agri-
culture since the middle ages and industrial-
ization since the 19th century have reduced it
to 30% of the land mss. Europe possesses im-
portant mineral resources. Coalfields, espe-
cially in Germany, Polald, Russia, and Ukraine,
continue to be an important source of power,
and oil and natural-gas reserves are found in
Russia, Romania Albania" and beneath the
North Sea- Ironore deposits are found on a
large scale only in countries of the former So-
viet Union, which also have reseryes of nickel,
tin" and manganese, but nonmetallic minerals
occur widely. Europe's highdensity population
is concentrated in industrial regions. Most of
the large number of national groups in Europg
speak an IndG.European language. Europ€ans
may be suMivided into racial types (e.g. Nordic,
Germanic, Alpine, and Mediterranean) but ex-
tensive intermixing hu occurred. Christianity,
in various forms, is the dominant religion Eu-
rope's medieval and modern history is that of
its diverse nations, conflicts between which
culmimted in t}le 20th century in the two
World Wars. The postwar p€riod saw a split be-
tween the communist countries of E Europe,
dominated by the Soviet Union until its col-
lapse, and ttre countries of W Europe, which
have sought to resolve their rivalries in the ru-
RopEAN UNIoN. Area: about 10,100000 sq km
(4000000 sq mi). Population (1996 est):
729370000.

European Atomic Energy Commu-
nity (EURATOM) An international organiza-
tion founded in 1958 to promote peaceful uses

of atomic energy in Europe. In 1967 the execu-
tive and legislative bodies of EURATOM and
the European Coal and Steel Community
merged with those of the European Economic
Community.
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European Community (Ec or European
Communitie) An €onomic md political or-
gmiation of W European states created in
1967 when the executive and legislative bodies
of the Europem Economic Community
merged with those of the European Coal and
Steel Community and the European Atomic
Energy Community. The original members,
Belgium, France, Italy, Luxembourg, the
Netherlands, and West Germany, were joined
by Denmark Ireland, and the UK in 1yl3;
Grece joined in 1981 and Spain and Portugal
joined in 1985. In 1985 Greenland left the EC,

having attained home rule.
Agreements were reached on the removal of

flstoms tariffs between members, the setting
of a Common External Tariff for imports from
nonmember states, and the abolition of barri-
ers to free movement of labour, services, and
capital between members. The EC controlled
the Common Agricultural Policy (CAP) and ini-
tiated a Common Fisheries Policy (1983). British
passports in a common European forfirat were
introduced in the UK in 1988. Under the terms
of the Maastrictrt Treaty (signed Feb 1!]92)
members agreed to closer political, economic,
and monetary union (see EURorEAN MoNE-
rARy sysrEM), which led to the establishment
of the "European Union in 1993.

European Economic Communaty (EEc
or Common Mark€t) An organization of W
European states created by the Traty of Rome
(1957) to foster economic cooperation with the
eventual aim of economic, and some political,
unity. The EEC implemented a Comrnon Agri-
cultural Poliqy (CAP) in 1%2 (modified 196t|) and
promoted the removal of customs tariffs. In
1967 its legislative and executive bodies
merged with those of EIIRATOM and the Euro.
pean Coal and Steel Community to form the
*European Community.

Europ€an Frue Trade Association
(EF[A) An association, now consisting of four
states (lceland, Norway, Switzerland, and
Liechtenstein), founded in 1960 to foster free
trade between members. In 1984 free trade was
established between the EC and EFIA In 1991
the EU and EFTA (excluding Switzerland)
formed the European Economic Arca (EEA),
the world's richest open markel

European Monetary System (EMs) A
system created by the European Community
(now the EU) in 1979 to stabilize exchange rates
between members and as a possible step to-
wards Euroi:ean Monetary Union (EMU). Par-
ticipating states limited fluctuations in their
exchange rates through the Exctra[ge Rate

Mechanism (ERM) and linked their currencies
to t}le Europ€an Currency Unit (ECUI the yalue
of which was based on a basket of currencies.
In 1992 the ERM failed when market pressures
forced the British and Italian governments
to withdraw Despite this failure plans to in-
troduce a single European currency (the euro)
and a Europ€en C-r:n ?l Bank (ECB) advanced
rapidly in rhe late 1990s. By 2001 72 EU coun-
tries (excluding Denmark Swedenn and the t]K)
had committed themselves to EMU. Their cur-
rencies were locked together and the euro was
launched for all noncash transactions in Janu-
ary 1999; the first notes and coins were issued
in January 2@2 urd the national currencies
were withdram Of the 12 states that have

lirined the EU since 2004, only Slovenia has so
far adopted the euro (in 2007). EU countries
outside EMU are able to i)in ERM II, based on
the euro and supervised by the ECB.

European Space Agency (ESA) An orga-
nization responsible for Europe's sFrce pro-
griunme, formed in 1975 from the merger of
the Euroliean Space Researdt Organization
(fouaded 1952) and the Europea[ launcher De.
velopment Organization. There afe at present
15 full-member nations, including the UK.
Shce 1979 all ESA *satellites have been
launched by the ESA launcher Ariaoe In 1996
the launcher Ariane-s was destroyed on its
maiden flight.

European Union (EU) An organizarion es-
tablished in 1998 by the terms of the Maas-
tricht Treaty (see EURoPBAN coMMUNrTy). It
comprises the EC with the addition of a com-
mon foreign and security policy and coopera-
tion betwe€n members in justice and poticing.
In 1995 Austria. Sweden, and Finland Fined
(Greek) Cyprus, the Czech Republic, Estonia,
Hungary, tatvia. Lithuania, Malta, Polan4
Slovenia and Slovakia aU lrined in 2004, and
Bulgaria and Romania in 20O7.

The Eumgmn CoEmissio (until 1993 the
Commission of the European Communities) is
in Brusmls md consists of one member or two
appointed by each member country its presi-
dent is elected for a four-year terrn The C.om-
mission acts as an advisory body to, and is
responsible for implementing policy decided
upon by, the Council of Ministers of the Euro
pean UnioL The currmt Commission is headed
by Jos6 Manuel Dur5o Barroso. Also in Brussels,
the Council compriss ministers from the gov-
ernments of the member countries The heads
of government meet triannually as the Eure
pean C.ouncil The European Parliement at
Strasbourg or Luxembourg comments on the
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Commission's legislative proposals; it must be
consulted on the annual budgets and may dis-
miss the C.ommission Members are (since 1!179)

elected by direct vote in the member countries
and sit as political groups in the Parliament
The long-planned single European currency
(see EURoPEAN MoNETARY sysrBM) was intrG
duced in 1999-2C[.2. Cnntroversial proposals
for an EU constitution" which would create an
EU president and foreign minister and further
limit the right of national veto, were agreed in
2004 but suspetrded after their rejection by the
electorates of France and the Netherlands
(2005).

europium (Eu) A .lanthanide element, used
in television-tube phosphors. At no 53: at wt
15196; mp 822'q bp]5.ZT"C

Eutydice In Greek legend a dryad, the wife
of *Orpheus. She died of a snake bite. Orpheus
descended to the underworld to recover her
but lost her forever when he violated the con-
dition of her release and turned to look at her
before emerging.

euthanasia (Greek: easy death) The taking of
life to relieve suffering from pahful and
incurable diseases. Voluntary e-uthamia in-
cludes both active steps for taking life (e.9. ad-
ministration of drugs) and the withholding of
life-supporting treatment (passive euthanasia).
With compulsory eutlrmia tlle patient-for
example, a severely deformed baby-is unable
to express his own wishes and the responsibil-
ity for deciding to terminate life rests on soci-
ety or a person acting on authority. Many
societies (e.g. The Voluntary Euthanasia Soci-
ety, or Exit) promote voltrntary euthenasia.
Voluntary euthanasia was effectively decrimi-
nalized in the Netherlands in 1993 ald made
fully Iegal under certain conditions in 2m1 Eu-
thanasia has been legalizecl in strictly defined
circumstances in Oregon USA (199ti) and Bel-
gium (2002).

Evans, Sir Arthur John (1851-1941) British
archaeologist. His life's work was the excava-
tion in Crete of *Knossos (1899-1935). In the
Palace of Minos (1921-36) he firmly established
the main features of *Minoan civilization.

Evelyn, ,ohn (1620-u06) English author,
best known for his Dory, a detailed personal
record of the years 1ff1-U06.

evening plimrose A herbaceous plant of
the genus Oef,othcra (100 species), 90-100 cm
tall, native to the Arnericas but widespread in
Europe. The fragrant yellow flowers open in
the evening.

Evercst Mount 2759N 8655E The highest
mouatain in the world. on the Nepal-Tibet
border in the Himalayas. Ctimbing attempts
started in 1920 and the 12th expeditiorL led
by Col John Hunt (later Baron Hunt; 191H8}
was the first to succeed: (Sir) Edmund *Hil-
lary (1919- ) and Sherpa *Tenzing Norgay (c.

1914-85) reached the summit on 29 May 19fi1.

Heighr:8846 m (29023 ftI
evergreen plants Plarts the foliage of
which is retained throughout the year. The
leaves, which are tough ald waxy, are pre
duced and shed at different times all the yar
round individud leaves often remaining on
the tree for several years. Most conifers and
many tropical broad-leaved trees are ever-
green Deciduous plants produce softer leaves,
which are all shed before winter, leaving only
the woody parts and protected buds exposed-

evolution In biology, the gradud and con-
tinuous process by which the first and most
primitive of living organisms have developed
into the diversity of plant and animal life
known today. Until the 18th century it was
generally believed t}lat each group of orgm-
isms was selnrately and divinely created. Work
by Liruneus and Buffon indicated that this was
incorrect.

The first theory of evolution was published
by Iamarck in 18@ (see LAMARcKISM). His idea
of the inheritmce of acquired characteristics
lacked definite prmf. although it has had its
supporters. A more satisfactory theory was put
forward by Charles *Darwin and AR *WalLace

in 1858: they proposed that new species arose
by a process of natural selection acting on indi-
vidual inheritable riations in a population
(see DARWINISM). Later work has proved that
these hedtable changes result from spon-
taneous genetic mutations, and Darwin's
theory-with some modifietions-is now gen-

erally accepted

Excalibur xing Arthur's magic sword. In one
legend Arthur succeeds in drawing it from a
stone, thereby proving his claim to the English
throne. In another he receives it from the Lady
of the [ake, to whom it is thrown back at his
deattl S€e olso ARTHURIAN LEGEND.

excitation In physics, the raising of a system
from its lowest energy level (the ground state)
to a higher energy level (t}le excited state). It is
most frequently caused by the absorption of a
*photon by an atom or ion

excommunacation The exclusion of a
Christian from the community of the Church
for misconduct. In the early Church" exclusion

e
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from the sacraments was frequently used as a

mems of censure, md in the middle ages ttle
papacy usd it to apply political pressure
against sovereigns. It is still used by the Roman
Catholic Ctrurch. 

_

Exeter 5o43N 331W A ciry in SW England,
the administrative centre of Devon on the
River Exe. It has a l3threntury cathedral and
an ancient Guildhall. Population (1993 est):
105 100.

existentaalism A philosophical movement
that rejects metaphysics and concentrates on
the individual's existence in the world. The
forerunner of existentialism was *Kierke-
gaard, whose pragmatic philosophy of exist-
ence was adapted by French intellectuals,
especially *Sartre, after World War II. Sartre's
existentialism allows individuals fredom in a
nihilistic universe. A man is responsible for his
effect on otiers, but only his existence is real
to him and he is ultimately his own judge.

Exmoor A high moorland and national park
of SW England, extending from NE Devon into
W Somerset, reaching 520 m (1707 ft) at
Dunkery Beacon It supports heather, bracken,
and grass and is grazed by the small hardy Ex-
mmr ponies, wild red deer, and sheep. Parts are
now being ploughed. Area:686 sq km (265 sq
mi).

Exodus (Greek: going out)The smond book of
the Bible, traditionally ascriH to Moses, and
probably compiled between the fth and 4th
centuries BC, reLating events that may have oc-
cured in the 15th century BC. It recounts the
events culminating in the departure of the Is-
raelites from Egypt, where they had lived as

slaves since the time of Joseph, and their ar-
rival at Mount Sinai, where the Ten Command-
ments are given to Moses.

expanding universe The thory thar the
universe is expanding was flrst confirmed by
Edwin Hubble (1889-1953) in 1929 followingob-
servations that the light from distant galaxies
is subject to a *redshift, whidr arises from the
recession of the galaxies from us (and from
each other). The expa.nsion can be explained by
the *big-balg theory. See also HUBBLE coN-
STANT.

explosaves Substmces that cm be made to
produce a large volume of gas very suddenly.
The energy of the expanding gases may be used
for a number of industrial or military pur-
poses. Most explosives used are dr€mical ex-
plcives These include *TNT, *nitroglycerin,
*dynamite, and *gelignite. Modern high explo-
sives are often in the form of water gels, which

are plastic, water resistant, and easy to handle
ufely. In nudear explcives, there is an alrnost
instantaneous release of nuclear energy, which
is used for bombs and occasionally for mining.

exposure meter A device for measuring
the intensity of light falling on a photographic
*camera, used to determine the film exposure
time and lens *f-number needed to suit the
lighting conditions. The aperture and shutter
speed can then b€ set manually or sometimes
automatically.

expressionism A movement in the arts of
the early 20th century in which the force of
human emotion ms allowed to distort the pre-
sentation of the external world. In the visual
arts the chief exponents were Die *Briicke and
Der "Blaue Reiter groups in Germany. Expres-
sionism was also significant in the cinema and
the theatre.

extrasensory pcrception (ESP) Acquisi-
tion of information not accessible through
normal perceptual processes. Three phenom-
ena are usually classified under this heading:
clairvoyalce (knowledge of distant events and
concealed objects), telepathy (tlrcught trans-
ference between people), and precognition
(knowledge of future events). Evidence for all
three tends to be anecdotal.

eye The organ of sight. The human eyes lie
within two bony sockets in the skull and are
attached by six muscles, which produce eye
movements. At the front of the eye the white
fibrous outer layer (sdera) is replaced by the
transparent cornea A delicate membrane (the
conjunctiva) covers the white of the eye and
lines the eyelids. Light entering the eye is re-
fracted by the cornea and passes through the

blind spot

optic
nerye

fovea

vit@us
humour

eye. The structure of the human eye is ranealed in this
section. The blind spot where he optic nerve leaves dre
eye, contains no visual cells and is therefore insemitive
ro light. Ihe fovea is the area of a(utest vision.

cornea
pupil

lens

aqueous
humour

ris
ligament

muxle
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watery aquous humour and pupil to the lens.
The pigmented *iris controls the amount of
light entering the eye. The shape of the lens
can be adjusted by means of the ciliary muscles
so that an inage is focused through the jeuy-
like vitreous humour onto the *retina C-on-

traction of the ciliary muscles causes the lens
to become flattened for focusing distant ob-
jects: relaxation of the muscles increases the

curvature of the lens for focusing near objects.
Light-sensitive cells in the retina send impulses
to the brain via the optic nerve. See also
LONGSIGHTEDNESS; OPHTHALMOI,oGE SHORT-

SIGHTEDNESS.

Eyre, lake A shallow salt lake of NE South
Austmlia- It is normally dry except during the
rainy season when heavy rains are fed into the
lake. Area about 9100 sq km (3500 sq mi). e



Faberg6, Peter Carl (1846 1920) Russim
goldsmith and jeweller. He designed elegant
objets d'art and was patronized by European
royalty. He was especially famous for jewelled
Easter eggs containing gifts.

Fabian Society A society, named after
*Fabius Maxinus, formed in London in 1884

for the purpose of peacefully promoting so-

cialist ideas and e$tablishing a smialist state in
Britain. Members included George Bernard
*Shaw and Sidney and Beatrice *webb. The
Fabians were active in the establishment of the
Labour Party.

Fabius Maximus, Quintus (d.203 Bc)
Roman general of the second Punic War. Ap-
pointed dictator after Hannibal's defeat of tle
Romans at Trasimene in 2r, Fabius adopted a
policy of attrition, harassing Hannibal but
avoiding pitched battles. Hannibal's victory at
*Cannae in 216 proved the wisdom of Fabius'
tactics.

Factory Acts A series of UK parliamentary
Acts that regulate conditions of work in facto
ries. A response to the appalling conditions re-
sulting from the "industrial revolution, the
early Factory Acts (1802, 1819, 1833) were pri-
marily concerned with the employment of
children. Anthony Ashley Cmper (later Lord
Shaftesbury), leader of the ten-hour move-
ment, was Iargely responsible for the Acts of
18,14 and 1847, the achievements of which were
consolidated in subsequent l9threntury legis-
lation. The safety, health, and welfare of fac-
tory workers is now regulated by the Factories
Act (1961), which is increasingly being replaced
by the Health and Safety at Work Act (1974).

factory farming The intensive farming of
livestmk in which mimals are kept in confined
artiflcial enviroments, with controlled light-
ing, heating, etc., to maximize production. Bat-
tery cages for laying hens, crates for veal
calves, factory systems for bacon pigs and beef
cattle are examples. Critics argue that animils

suffer distress and that the edible products
contain high levels of hormones and antibiot-
ics. In 1999 EU countries agreed to end battery-
egg production by 2013.

Faeroe tstands(or Faroe lsland3) A Danish
group of 22 self-governing islands in the N At-
lantic Ocean, between the Shetland Islands and
Iceland, the chief ones being Stromo, Ostero,
and Vaago. Fishing md fish processing is im-
portant. Offlcial currency: krone of 100 ore.
Area:1,rco sq km (ilo sq mi). Population (2006):

481m. Capitat Thorshavrl on Stromo.

Fahd bin Abdul Aziz (1e22-200s) King of
Saudi Arabia (1982-2005). He was succeeded by
his half -brother Abdullah-

Fahrenheit scale A temperature scale in
which the temperature of melting ice is taken
as 32 degrees and the temperature of boiling
water, as 212 degrees. Named after the German
physicist Gabriel Daniel Fahrenheit (1585-17361.

faience Several kinds of tin-glazed earthen-
ware made in France. The name derives from
porcellana di Faenzo, a species of *maiolica

made in Faenza, Italy. The technique of coating
fragile porous earthenware with impervious
hard white opaque tin glaze was brought to
France by Italian potters in the 15th century.
Centres of production dudng the 17th and 18th
centuries were Lyons, Marseilles, Moustiers,
Nevers, and Rouen.

Fairbanks, Douglas (Juiius Ullman:
1883-1939) US fikn actor. With D.w.Griffitlr
Charlie Chaplin, and his wife Mary Picldord he
founded United Artists in 1919. His films, in
which he played handsorne athletic heroes, in-
clude lhe Mark of Zorro (L92O) and The Black
Pirote (L9261. His son Douglm Fairbanks Jr
(1909-2000) was also a fllm actor, playing simi-
lar roles, as in The Prisoner of Zenda(7917).

Faar lsle 59 32N 1 38w A sparsely inlEbited is-
land in the North Sea off the N coast of Scot-
land between the Orkney md Shetlmd Islmds.
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It is famous for its knitted goods with intricate
patterns. Area:16.5 sq km (6 sq mi).

Faisal I (18S5-1933) King of Iraq (1921-33). He
played an important part in'the Arab revolt
during World War I. After the war he was
briefly King of Syria before the French occupa-
tion (1920). In 1921 rhe Brirish installed him as

king in mandatory Iraq.

Faisal lbn Abdul Aziz (l9tE-75) King of
Saudi Arabia 17964-75l. He became the real
ruler of Saudi Arabia in 1958. although Ns
brother Saud was still nominally king until his
abdication in 1964. His reign saw the ilcreased
international importance of Saudi Arabia as an
oil-producing country. He was assassinated by
his nephew.

Falange Espafiola The Spanish Fascist
party, created in 1933 by Jos6 Ant6nio Primo de
fuvera (1870-1936). The Falange wanted to re-
generate Spain by means of revolution but re-
jected socialism. In 1937 Franco merged the
Falange with the various Nationalist parties to
create the National Movement, which became
Spain's only legal party after the Civil War.

Falashas An Ethiopian tribe, who practise an
early form of Judaism. In early 1985 the Israelis
organized a secret airlift of over 7000 Falashas
to Israel from faminestricken EtNopia-

falcon A ground-nesting bird of prey belong-
ing to a widely distributed funily (Falconidae:

58 species). Falcons are characterized by long
pointed wings arld a notched hooked bill. True
falcons belong to the genus Falco; they kill
small birds in flight with their claws or seize
small mammals from the ground. Order:
Foboniformes (falcons, hawks, etc.). See olso

GYRFALCON: KESTREL: MERLINI PEREGRINE

rALcoN. The sport of hunting small animals or
birds with falcons, other hawks, or sometimes
eagles is known as falconry. It was practised in
Asia from the 8th century rc and in Europe
from late medieval times to the 17th century.
The birds are taken as fledglings (eyasses) or
caught as one-year{ld birds (passagers) or fully
mature birds (haggards), but because many
hunting birds are now protected species, they
are often bred in captivity. They are trained to
sit hmded on the gloved fist and, by the use of
a lure (m imitation bird with meat attached),
to hunt and kill (but not retrieve).

Falkirk A council area in central Scotland, on
the Firth of Forth. Formerly part of Stirling, it
ms absorbed into Central Region in 7914 and
became a unitary authority in 1996. It is mainly
agricultural, with petrochemicals in Grange-

moutll Area: 299 sq km (4700 sq mi). Population
(2001): 145 191. Administrative centre: Falkirk.

Falkland lslands (Argentine name: Islas
Malvinas) An island group and United King-
dom overseas territory in the S Atlantic Ocean.
The main islands are East and West Falkland:
"South Gorgia md the South Sandwich group
to the SE now form a separate overseas terri-
tory. The population is almost entirely of
British origin. Fishing is a mairr source of rev-
enue and sheep farming produces wool for ex-
port. Histor]4 the first landing was by Capt John
Strong in 1690. In the early 19th century the is-
lands became a British colony. Argentina has
long made claims to the group and on 2 April
1982, invaded the islands, triggering the Falk-
lands War. Attempts at a diplomatic settle
ment failed and a task force sent by the UK
recaptured first South Georgia and then the
Falkland Islands on 14 June, after considerable
Ioss of life on both sides. Argentina refused to
declare a cessation of hostilities until 1989. The
declaration of a.fishing zone (1987) led to
tripling of the islands' income. The economy
has benefited from a new trade in squid, and is
expected to be revolutionized by the exploita-
tion of newly discovered oil resources. Cur-
renry Falkland pound of 100 pence. Area:'12173
sq km (4ru sq mi). Population (2@1): 2564. Cap
ital Stanley.

Falla, Manuel de (1876-1946) spanish na-
tionalist composer. His music was heavily in-
fluenced by Spanish folkmng md he is best
known for his ballet scores love the Ma,ician
(1915\ and The Threelornercd Hat (1879), Ntghts irl
the Gordens of Spain (for piano and orchestra:
19@-15), and a concerto for harpsichord and
chamber ensemble.

Fallopian tubes see ovARY.

fallout Radioactive partictes deposited from
the atmosphere after a nuclear explosion. Local
fallout consists of large particles deposited
within a radius of a few hundred kilometres
during the first few hours after the explosion.
Tropospheric fal'lout may occur anJruhere
along the ume line of latitude as the explosion
during the flrst week after the explosion. Par-
ticles dram high into the atmosphere can
cause stratosph€ric fallout for several years.

fallow deer A *deer, Damo damo, native to
Mediterranean forests but widely kept in
parks and woodlands. About 90 cm high at the
shoulder, fallow deer are fawn with white
spots in smer, becom.ing greyish in winter.

Famagusta 3507N 33t/E A port in Cyprus,

C
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on the E coast. Founded in the 3rd century BC,

it did not develop until the 13th century AD,

when Christians fled here from Palestine.
Many residents left in 1974 on the Turkish in-
vasion of N Cyprus. Population (1994): 67 167.

Fang A nantu people of West Africa compris-
ing tribes in N Gabon, Equatodal Guinea, and S

Cameroon.

fanworm A marine annelid worm belonging
to the family Sabellidoe, aLso called peacock or
feather-duster worrn Fanworms build a parch-
ment-Iike tube, up to 45 cmlong, from which
protrudes a feathery crown of tentacles tlat
trap food particles and absorb orygen. Clus:
Polychaeta.

FAO See FooD AND AGRIcULTURE oRGANI-
ZATION.

farad 1f1 fne st unit of electrical capacitance
equal to the capacitance of a parallel-plate ca-
pacitor with a potential difference of one volt
across its plates when the capacitor is charged
with one coulomb, i.e. 1F:1CVj. Named after
Michael *Faraday.

Faraday, Michael (1791-1s67) British
chemist and physicist. In 1813 he became assis-

tant to Sir Humphry *Davy at the Royal Insti
tution, eventually succeeding Davy there as
professor of chemistry (1833). His majnr work
was on electricity and electrochemistry. Con-
tinuing Davy's work on electrolysis (1832) he
went on to quantify the process in Famday's
laws of dectrolysis (1833). These are: (1) the
mass of a substance produced by an elec-
trolytic reaction varies directly with the
amount of electricity passed t]lrough the cell;
(2) the masses of substances produced by a
given amout of electricity are proportional to
the equivalent masses of the substances. The
Faraday consant is the quantity of electricity
equivalent to 1 mole of electrons, i.e. the prod-
uct of Avogadro's number and the electronic
charge. It has the value 96,187 coulombs per
mole. In electricity, he discovered the connec-
tion between electricity and magnetism and
independently of Joseph Henry (1797-1878),

first showed that electromagnetic induction
was possible. He used induction to produce the
flrst electrical generator (1831) md also the
fi.rst transformer.

Fargo, William see wElrs, HENRY.

Farnborough sluN 045wA town in s Eng-
lmd, in Hampshire. The Royal Aircraft Estab-

lishment, the UK's chief aeronautical research
centre, was situated here until 1991; there are

plans to develop the site as a heritage centre.
Population (1991): 52 535.

Fame lslands (or The Stapl€s) ss 38N 135w
A group of about 30 islets and rocks in NE Eng-
land" off the Northumberland coast. St Cuth-
bert lived on Inner Farne. ln 1838 a heroic
rescue by Grace *Darling took place from
Longstone Island lighthouse.

Farouk I (1920-65) The last king of Egypt
(1936-52). His inability to prevent British inter-
vention in Eg)?tian affairs, and defeat in the
first Arab-Ismeli War (19.18-49), led to Ns over-
throw.

Fasciola See LrvER FLUKE.

fascism A political movement that first
became organized in Italy in 1919 under
*Mussolini. Economic backwardness, fear of
communist revolution, and frustrated na-
tional ambitions enabled Mussolini's Black-
shirts to come to power in 1922. Fucism
emphasized an imagined national or racial su-
periority, and concentrated authority on a dic-
tatorial cult figure. In Germmy Hitler added
antisemitism to fascist militarism, secret po-
lice, and anticommunism. World War II de
stroyed Mussolini's and Hitler's dictatorships
md fmcism won little support in other coun-
tries, except ir Spror, where Franco's regime
sutrived alrnost .10 years.

fast reaclor A nuclear reactor (see NUcLEAR
ENERGY) in whidr natural uranium enriched
\ rith uranium-z3s or plutonium-239 is used
without a moderator, the drain reaction being
sustained by fast neutrons. In these reactors
the core is surrounded by a blanket of natural
uranium into v/hich neutrons escape. These
neutrons collide with U-238 nuclei to form U-
239 nuclei"-which decay to the flssionable iso-
tope Pu-239. By suitable design, more Pu-239
can be produced in the blanket than is re-
quired to enrich the fuel in the core. These re.
acto$ are th€refore called breeder r@ctors.
They are 50 times more economical in uranium
usage than *thermal reactors. The tempera-
ture is so high that a liquid metal (usually
sodium) has to be used as cmlilt and sfety
considerations have precluded their use.

Fatah, al- (Arabic the victory) A Palestinian
organization. also known as the Palestine Na-
tioml Liberation Movement, established in the
late 1950s. Led by Yassir *Arafat, al-Fatah began
guerrilla warfare against Israel in the mid-
19@s. The organization subsequently split into
factions pro and anti Arafat and his role in the
Arab-Israeli peace process of the 1990s.
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Fates ln Greek mphology, three goddesses
who determine human destinies. The daugh-
ters of Zeus and Themis, they are: l"achesis, who
assigns a person's position at birth; Clotho, who
spins out the thread of his existence; and Atro-
pos. who cuts the thread at deattl

fathom A unit used to express depths of
water, equal to six feet.

Fatimah (d.632) The daughter of *MG.

hammed. She married *AIi and was the mother
of his mns, Hasan and Husayru from whom
most of the shiite imams were descended" The
Fatimid caliphs claimed descent from her.

fats and oils tipid substances formed by the
combination of glycerol with *fatty acids. Fats
occur widely in animals and plmts as an en-
ergy store and as insulating material. Veg-
etable fats and oils are used in making soaps,

margarines, cooking oils, paints, and lubri-
cants. Animal fats are used in foods, soaps, and
candles. OiIs are distinguished from fats by
being liquid at 20"C, whereas fats are solid.
Mineral oils are hydrocarbons rather than
lipids (see oIl).

fatty acid (or carborylic acid) An organic
acid that comprises one or more carboryl
groups ({OOH) attached to m alkyl group.
Fatty acids combine with glycerol to form glyc-
erides, the main constituents of *fats and oils.
Animal fats tend to be hard because they con-

tain a high proportion of saturated fatty acids:
soft fats, such as vegetable and flsh oils, con-
tain greater proportions of unsturated and
polyunsaturated fatty acids (containing one or
more double bonds). The risk of heart disease
associated with dietary fat is thought to be re-
duced if the fat consumed is rich in polyunsat-
urated fatty acids.

fatwa an edict issued by a Muslim religious
leader. The most notorious such edict was the

farwa issued by Ayatollah *Khomeini in 19t19,

which demanded the assassination of Salman
*Rushdie.

Faulkner, William 178v7-79621 US novelist.
Sarto/is (]929) was the first of his stories set in
the fictitious Yoknapatawpha County, based on
his native northern Mississippi. His major nov-
els indude The Souil ard the Fury 11929) and Ab-
salom, Absalonl (1935). He was awarded the
Nobel Prize in 1919.

fault e fracture plane in the rocks of the
earth's crust, the rocks on each side being
displaced relative to one another, either ver-
tically, horizontally, or obliquely. Faulting oc-

curs as a result of accumulated strain in the

rtrks. usually at plate margins (see PLATE TEc-
roNlcs). A rift valley is a downward vertical
displacement b€tween parallel faults.

Faur6, Gabriel (urbain) (tus-re/241
French composer and orgarrist. His works in-
clude the well-known Requiem (1886-87), inci-
dental music for Maeterlinck's play Pelltas otd
Mtlisande (1898), the opra Ptntloyc (1913), the
orchestml Povafle (1887), songs, such as those in
the cycle La Bonne Chansonl1891-92), and much
piaao music and chamber music.

Faust A legendary medieval German scholar
and magician who sold his soul to the Devil in
exchange for knowledge and power. He has has
inspired numerous literary works, notably by
"Marlowe (1592), .C,oethe (1808, 1832), and
Thomas *Mann (1917), as well as musical works,
including operas by *Gounod.

fauvism A movement in French painting at
the turn of the lgth century, characterized by
the aggressive use of strong colours. Under the
leadership of *Matisse, the fauves induded
"Dufy, *Braque, *Rouault, and Vlaminck.

Fawkes, Guy (1570-1606) English convert to
Roman CatholicisrrL who became involved in
the Gunpowder Plot, led by Robert Catesby
(1573-1505), to blow up James I and parliament.
The conspirators were informed upon and
Fawkes was discovered (5 November 1605) with
the gunpowder in a cellar of the Palace of
westminister. Catesby was killed resisting ar-
rest and Fawkes was executed. Nov 5 continues
to be celebrated with fireworks and the bum-
ing on a bonfire of dfigies of Fawkes (socllled
"cuys").

faxlor facaimile transmi33ion)A method of
sending images (text or pictures) through the
normal telephone network. The document is
scanned optically to break it into a pattern of
dots, which are transmitted as electrical pulses.

The receiving device reconstructs the image
from this information and prints it out.

FBI See rsosRAr sUREAU oF INvESTIGATIoN.

Federal Bureau of lnvestigation (FB0
The organization within the US Department of
Justice that carries out investigations into pos-

sible breaches of federal law especially those
related to security. Founded as the Bureau of
Investigation in 190& it became the FBI in 1ql5:
under J. Edgar "Hoover (director 19u-72lit de
veloped considerable autonomy. lt campaigned
against organized crime in the 1930s and par-
ticipated in the anticommunist activities of
Jos€ph 

*Mccarthy in the 1950s.

F6dSration intemationale de Foot-

C
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ball association (FIFA) The world govern-
ing body of assmiation football, formed in
Paris in 19o4. Bxed in Ziirich, it has over 140

members. It runs the world Cup competition.

Federer, Roger (ts81- ) Swiss tennis
player. His numerous titles include the US

Open (2004, 2005, 2006) and Wimbledon (2004,

20os,2006).

feedback In electronics md communica-
tions theory, the process of returning to the
input of a device a fraction of the output sig-
nal. Negative feedback in which the feedback
opposes and therefore reduces the input, is
often used il *amplifier circuits. It compen-
sates for noise and distortion in the output sig-
nal, although it also reduces the overall
amplification. Pmitive feedback reinforces the
input signal. If it becomes too high, the circuit
oscillates and the output becomes independent
of the input.

The principle of negative feedback also op
erates in biological systems, especially in con-
trolling some biochemical reactions: the
product of the reaction inhibits further activ-
ity of the enzyme catalysing it.

feldspars The most important group of
rock-forming minerals and the mjor con-
stituents of igneous rmks. There are four com-
ponents of feldspars: anorthite (calcium
plagioclase, CaAl,Si,Os); albite (sodium plagio-
clase, NaAlSip.); orthoclase (potassium feld-
spar, KAlSip,); and celsian (barium feldspar,
BaAl,Si,q).

Fellini, Federico (1920-9s) Italim fiIm di-
rector. His fllms, many of which are character-
ized by autobiographical elements, include Io
sftado ('19541, La Dolce vita (1960],, 8% (1963\,

Afiorcurd (79741, arad lntervista 119871.

fencing The art of combat with a sword, of
which there are three main forms in sport: foil,
€p€e, and sabre. Bouts are fought on a pisre, or
markedout area. The winner is the first to
score five hits (for men) or four (for women) in
a time limit of six minutes (for men) or five
(for women), the form of the hit varying be-
tween the three weapons.

feng shui Rn ancient Chinese art that claims
to determine the best location for buildings
and their furnishings. Adherence to its princi-
ples is claimed to enhance the flow of ch'i (posi-
tive energy) in an enviroDment.

Fenians Members of a secret Irish-American
revolutionary society, the Irish Republicm
Brotherhood (IRB), formed in 1858 by James
Stephens (1825-1901). The IRB's influence con-

tinued into the 20th century, when it was su-
perseded by the IRA

fennel a strong-smelling perennial herb,
Foeniculum tulgere, native to S Europe md
widely cultivated. The feathery dark-green
leaves and the greenish seeds (which taste of
aniseed) are used to flavour food. Florence, or
sweer, fennel (F. dulce) is cultivated for its bulb-
like leafstalks, which may be eaten cooked or
r aw. F amlly. U mbelti f er a e.

Fens, the A low{ying highly fertile area in
E Englmd, extending across parts of Cam-
bridgeshire, Lincolnshire, Norfolk, and Suffolk.
Once waterlogged, the first drainage attempt
was made by the Romans. This was resumed
during the 17th century by the Duke of Bed-
ford. The Fens are now virtually all drained.

fenugreek An mual lrrerb, Trigonella

foenum-graecum, native to the Mediterranean
but widely cultivated. The bromish seeds are
used to flavour curry md chutney. Family:
Leguminosae.

Ferdinand (V and ll) the Catholic
(1,{52-1515) King of Castile as Ferdinand V
0474-15041 and of Aragon as Ferdinand Il
(1479-1516). He ruled Castile jointly with his
wife *Isabella (I) the Catholic of Castile and
after her death was regent for thefu daughter,

Joanna the Mad Ferdinand's accession to the

Parts of a sword.

90 cm (3 ft) cm (8

cm

foil. The foil weighs a maxrmum oI 500 9. lts blade is
quadrangular and very flexible.

90 cm (3 ft) cm (8

13.5 cm (5%

6p6e. The 6pee weights a maximum of 770 g- lt5 blade is

triangular and stiffer than that of the foil-

l7 cm
88 cm 11Ye

15cm(6in)

sabre, The sabre weighs a maximum of 500 g. lB blade is a

{lattened V-shape.

fencing
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Aragonese throne dfected the union of C,astile
and Aragon, to which Granada, taken from the
Moors in 1492, was added. The introduction of
the Inquisition (12180) and the expulsion of the
Jews (1492) aimed to strengthen both church
and monarchy.

Fermanagh A county and district of SW
Northern Ireland (the new administrative dis-
trict created in 1973 has the me boundaries as

the historic county). It contains Upper and
Lower Lough Erne. Fermanagh is mainly agri
cultuml; traditional manufactures include cot-
ton and tweeds. Area (including loughs): 1851 sq
km (ru sq mi). Population (2001): 57527.

Fermat Paerre de (1601-65) French mathe-
matician who founded *number theory and,
with Blaise *Pascal, *probability theory.

fermentation The process by which mi
croorg.anisms ald tissues respire in the ab-
sence of orygen (i.e. anaerobically). It can cause
the decomposition of organic materials. The
fermentation of carbohydrates by yeasts to
form alcohol is the basis of making wines and
beers and the production of industrial alcohol.
Other types of fermeDtation produce lactic
acid, as in the souring of milk by bacteria

Fermi, Enrico (19fl-54)US physicist, born in
Italy. His euly work in Italy was concemed
with the mathematical statistics of nuclear
particles. For his work on the bombardment of
uranium by therrnal neutrons he was awarded
the 1938 Nobel Prize. He moved in 1938 to the
USA He achieved the flrst controlled nuclear
drain reaction and later played a central role in
the development of the atom bomb at Los
Alamos. He bitterly opposeil *Teller in the de-
velopment of the hydrogen bomb.

fermium (Fm) An artificial transuranic el-
ement, named after Fermi and found in debris
from the 1952 hydrogen-bomb explosion The
most stable isotope, -Fm, the most stable isG
tope, has a half-life of 1005 days. At no 100; at
wt (2s7).

fern a perennial spore,producing vascular
plant of the phylum Filicinophyta lot Ptery
phyt a accotding to some classifi cation schemes;
about 9000-15000 species), most abundant in
tropical regions but widely distributed else-

where. The life rycle shows "altermtion of
generations. The fern plant itself is the asexual
(sporophyte) generation, which has a creeping
underground stem (rhizome) bearing roots and
aerial fronds, which reach a height of 25 m in
the *tree ferns. The fronds are feather-like and
usually divided into leaflets. Asexual spores are

produced in capsules, which usually occur in
clusters on the underside of the leaflets. The
spores develop into the inconspioous sexul
(gametophyte) generation-a tiny heart-shaped
plant (called a prothallus) producing egg and
sperm cells. The fertilized egg cell develops
into a new sporophyte plant, which grows up
from the prothallus.

feEet A domestiGted form of *polect,
Mustela Wtorius, that is slightly smaller than
the European polecat arld lighter in colour
(sometimes albino). They are used to drive rats
and rabbits from their burrows.

ferrimagnetism A form of magnetism oc-
curring in certain antiferromagnetic materi-
als. The behaviour is weakly ferromagnetic
below the N6el temperature and lnramagnetic
above it.

ferrite 1. A compound of iron with the gen-
eral chemical formula MFerO* where M is a
metal. Most ferrites are ferromagnetic or fer-
rimagnetic ceramic materials and they are
used in transformers and computer memories.
2. Iron in its My-centred cubic crystal struc-
ture, either pure or as a constituent of "steel.

ferromagnetism The property of a ma-
terial that enables it to become a peurEnent
magnet, i.e. ferromagnetic materials when
placed in a *magnetic field develop a very
strong intemal field md retain some of it
when the external freld is removed. The most
common ferromagnetic substances are irorL
cobalt, nickel, and alloys of these metals. Ferro-
magnetism, like *paramagnetism, is caused by
the unbalanced spin of atomic electrons, which
produces the effect of a tiny magnet. In ferro-
magnetic substances, the application of arl ex-
ternal field causes groups of these tiny
magnets, called domains, to become aligned-
Above a certain temperature, the Cude point,
thermal agitation destroys the domain struc-
ture and the substance becomes paramagnetic.

Fertile Crescent A strip of land in the Mid-
dle East roughly comprising the lower Nile
Valley, the E Mediterraaean coast, Syria, and

"Mesopotamia. Fomerly enjoying a wetter cli-
mate, it was the cradle of civilization, with
sites showing evidence of settled communities
from at least 9000 Bc.

fertility drugs Drugs given to infertile
women to stimulate the release of an egg cell
from the ovary. The best known are the go
nadotrophins-hormones normally released bry

the pituitary gland to control activity of the
ovary.

m
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fert:lizataon The union of a male and a fe-
male *gamete, involving the fusion of heredi.-
tary material. The resulting cell, which is called
a zygote, undergms dMsion (see cLEAvAGE),
growth, md development to form a new indi
vidual, in which half the chromosomes are of
paternal origin and half of maternal origir In
self-fertilization both gametes are produced by
the same individul; in cross-fertilization they
derive from different individuals. In most
aquatic mimals the gametes are expelled into
the water and fertilization is exterml; in most
terrestrial animals the sperms are introduced
into the body of the female, where fbrtiliation
takes place.

fertilizerc substances added to soils to main-
tain or improve soil fertility. Natural farmyard
manures have long been used as a source of
plant nutdents md humus, which maintains
the physical structure of the soil. Other tradi.
tional fertilizers have included bone meal,
dried blood, md other animal products. Mod-
ern artificial fertilizers have provided the
means for drariatic increases in crop yields.
The major plant nutrients required are nitro-
gen (chiefly provided as ammonium nitrate de-
rived from fixation of atmospheric nitrogen),
phosphate (derived from naturally occurring
rmk phosphate), md potassim (from mined
potash deposits). Artificial fertilizers have been
of imrnense beneflt in helping to feed a rapidly
expanding human populatiorr although exces-
sive application can lead tq pollution of rivers.

Fis (or Fez; Arabic name: Fas) 34 05N 5 00\,1r' A
city in N Mormco. In the 14th century the Is-
lamic city reached its peak as a major centre
for commerce md learning. It has two
mosques; the Qarawiyin Mosque is the oldest
in Africa and contains a university (859 AD).
Population (1991 est): 263 828.

fescue A "grass of the genus Festuca (about
100 species), native to temperate and cold re-
gions of the N hemisphere. It gror /s in tufts.
Meadow fescue lF. pratensis) is sown as a pas-
ture grass and used for livestmk fodder;
sheep's fescue (F. ovinal grows on mountains
and in dry and exposed soil. Red or creeping
fescue (F. ruhra) is common in grass mixtures
for lawns.

fetishism 1.ln mthropology, the practice of
using charms magically, found mong W
African tdbes and, hence, in the West Indies.
Sir Edward Tylor (1832 1917) reserved the term
for the idea of spirits embodied in or assmiated
with material objects. 2. In psydriatry, the ab-
normal condition in which sexual satisfaction

is obtained by handling or otherwise using
nongenital objects (fetishes). The fetish may be
m article of clothing, rubber objects, leather,
etc.

fetus (or foetus) The developing baby in the
womb from the beginning of the ninth week
of pregnancy until birth. The fetus is pro
tected by a series of membranes enclosing a
fluid (amniotic fluid), which can be extracted
md used for diagnostic purposes. The fetus is
connected through the *umbilical cord and
*placenta to the mother's bloodstrearrl

feudalism The type of lmd tenure, charac-
teristic of medieval Europe, in which property.
was held by a vassal of a lord in return for mil-
itary service and a pledge of homage. Feudal-
ism originated in the 8th and 9th centuries. It
led to a fragmentation of authority, which was
reflected in the rapid growth of feudal armies,
the development of the castle as an adminis-
trative and military centre, and the growth of
justice administered by local lords rather than
by a central authority. From the 12th century
these implications of feudal tenure were chal-
lenged by the growing power of Western
rulers, esprially in England, where it was abol-
ished in 1661. Their governments increasingly
depended on a royal bureaucracy arrd an army
of mercenaries rather than the feudal bands.
The growth of toms, outside the feudal
framework, also contributed to the dedine of
feudalism.

Feynman, Richard Phillips (1e18-s8) US
physicist, who shared the 1965 Nobel Prize with
Julian Schwinger (1918-94) and Shinitiro To-
monaga (1906-79) for their development of
quantum electrodynamics.

Fianna FSil (Irish: Soldiers of Destiny) Irish
political party, founded in 1926 by Eamon *De

Valera from moderate +Sinn F6in members.
The ruling party in the years 1932-48,1$1-A,
1q7-73, 79n-8\ 7982, 7987-94, md from 1997,

its leaders have been De Valera (unti] 1959),

Sean Lemass (until 1966), Jack Lynch (until 1979),

Charles *Haughey (util 1992), Albert Reynolds
(until 1991), and Bertie Ahern.

fibre (or dietary fibre) The constituent of
the human diet that is not digested. It consists
of the cell walls of plants, i.e. cellulose, lignirl
hemicellulose, and pectic substances. Signifi-
cant amounts are present in wholewheat cere-
als and flour, root vegetables, nuts, and fruit:
refiled fmds, such as sugar, have a low fibre
content. Dietary fibre is considered helpful in
preventing constipation, divertiruIar disease,
obesity, diabetes mellitus, and colonic cmcer.
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fibreglass (glass fibre or spun glass) Ma-
terial made from glass drawn into fine threads.
Class fibre has excellent heat- and fire-resistant
properties and is a good electrical insulator. It
is spun and woven into curtain material; made
into glass wool for heat, electrical, and sound.
insulationl woven into coarse mats for fllters;
and used in reinforcing moulded plastics for
boats, car bodies, etc.

fibre optics The use of thin flexible glass
fibres for transmitting light. Each flbre, which
may be used singly or in bunches, has a high re-
fractive index. The light inside the flbre is to-
tally internally reflected and travels through
the fibre with little loss of intensity. The fibres
are highly polished md coated with a sub-
stance of lower refiactive index to reduce dis-
persion further. Glass fibres are used in
communications and for examining otherwise
inaccessible places, for example in medical di-
agnosis and in specialized hdustrial processes.

fiddler crab a small burrowing "crab, 25-30
mm long, belonging to the genus Uca (about 65
species). The brightly coloured male has an en-
larged claw. Fiddler crabs are found on salt
marshes and sandy beaches of tropical and
temperate regions.

field ln physics, a region of space ir which a
body possessing certain properties can exert a
force on similar bodies, when they are not in
contact. For example, a body having mass ex-
erts an attractive force on all other russive
bodies as a result of its gravitational field. Sim-
i.[arly, an electrically charged body exerts a
force (attractive or repulsive, depending on po-
larity) on other charged bodies and a magne-
tized body will have a magnetic fleld around it.
A fleld is often represented by lines of force to
indicate the direction in which the force acts at
that point-

Fielding, Henry 177o7-il) British novelist
and dramatist. He wrote about 25 plays, mostly
satirical and topical comedies, between 1728

and 7797. His major novels include Joseph An-
drews (1742\, the ironiml Jonathanwild (7743\,

al]dTom lones 11749]'.

fieldmouse A small nmturml long-tailed
*motse, Apodemus sylvaticus, of Europe, Asia,
and N Africa. About 9 cm long, with an 8-cm
tail, it has a rich brown coat with white under-
parts. Fieldmice feed on seeds and grain and
can become a pest.

Field of the Cloth of Gold (1520) rhe
meeting near Calais of Henry VIII of England
and Francis I of France. Francis hoped for Eng-

lish support against Emperor Charles V, with
whonl however, Henry subsequently formed
m alliance.

Fields, Gracie (Dme Grace Stansfield;
1898-19r/9) British popular entertainer. She
begm her career as a music-hall singer and co-
medim and made several films during the
1930s. During World War II she gave many con-
certs for the trmps; she later lived in Capri.

FIFA See TfDfRATIoN TNTERNATToNALE DE
FOOTBALL ASSOCIATION.

fife A smal-l transverse *flute, pitched in B flat
and used in military flfemd-drum bands.

Fife A council area in E Scotland, bordering on
the North Sea, coextensive with the historic
county of Fife. It consists of a lowland penin-
sula lmated between the Firths of Forth md
Tay. Agriculture is most important in the N
with industry concentrated in the S. Area: 1323

sqkm (511 sq mi). Population (2001): 349 429. Ad-
ministrative centre: Glenrothes.

fig A spreading tree or shrub, Ficus carica,
probably native to w Asia but wideljr culti-
vated in warm temperate md subtropical re-
gions. The large dark-green leaves are usually
deeply lobed. The tiny flowers are borne inside
a fleshy pear-shaped structure, which develops
into the edible fig after fertilization. Figs are
eaten fresh, dried, or preserved. Famil)4
Mor ac eae (mdberry f mily).
fighting fish one of several labyrinth flshes,
especially of the genus Betta,fortd in SE Asia
and the Malay Archipelago and named for the
aggression shown by the males towrds each
other and to im[Eture females. The Siamese
fighting fish (8. splendens\ is about 6.5 m long
and greenish or brown in colour.

Fiji, Republic of A country tur the S Pacific
Ocearl It consists of over 800 islands, only 106

of which are inhabited; the largest are Viti
Levu and Vanua Levu. Most of the population
are Indians ud Fijians with some Europeans,
Chinese, and other Pacific islanders. konomy.
chiefly agricultural, sugar cane being the main
cash crop. Histo/y: discovered by Abel Tasman
in 1ft3, the islands were visited by Capt Cook in
7774 and ceded to Britain in 1874 Fiji became
indelrndent within the British Common-
wealth in 1970. It left the Commonwealth in
1987, when it declared itself a republic after
two military coups led by Maj Gen Sitveni
Rabuka; a new constitution was passed guaran-
teeing native Fijians political domimce over
ethnic Indians. Fiji was readmitted to the Com-
monwealth in 1997, the racial elements in the

ffi
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constitution were revoked, and in 1999 Fiji
el(ted its first ethnic Indim prime minister,
Mahenda Chaudry. However, in May 2000 he
and his cabinet were taken hostage by native
Fijims opposed to multiracial government.
The military took control, suspended the 199
constitution, and installed a new govement.
This was returned to power in elections but
overthrom in a subsequmt military coup in
2006. Official language: English. Currenry Fiji
dollar of 100 cents. Area: 78272 sq km (7055 sq

mi). Population (2007 est): 918 575. Capital: Suva.

filaria A parasitic *nematode worrn, mainly
cif central Africa, Asia" and the SW Pacific. The
species Wuchereria bonfiofti and Brugia maloyi
cause the disease fihriasis. The tiny larval
worm enters the body in the sa-tiva of a biting
mosquito or mite. It then grows up to 8 cm
long in lymph and blood yessels, causing
swelling and pain (see ELEPHANTIASIS).

film A thin flexible strip of cellulose acetate,
or similar transparent plastic, coated with
a light-sensitive emulsion. A black-md-white
photographic emulsion usually consists of
gelatin containing titry suspended crystals of
silver halide. After exposure to light in a *Gm-
era, these crystals are reduced to metallic silver
when treated with the chemicals in the devel-
oper, to produce a reversed (or negative) image.
In colour photography, the film has three lay-
ers of light-sensitive emulsion, one for each of
the primary colours. The final image is gener-
ally produced using a process of subtractive
colour reversal. The sensitivity (speed) of film is
quoted as an "ASA rating. See olso puotocnt-
PHY.

filter a device that allows one substance to
pass through it but not others. For example, a
filter is used to remove solid particles from a
liquid or gas by passing the mixture through a
porous substance, such as paper or *fibreglass,

the holes in which are fine enough to prevent
the passage of the particles. Such fllters are
used in some air-conditioning units, for water
purificatioq etc. In optics, coloured glass filters

are used to select light with a certain range of
wavelengths. In electronics, filters ue circuits
used to allor / a.lternating currents of a certain
frequency range to pa.ss, while currents with
frequencies outside the range are stopped

finch R songbird belonging to a family
(Fringillidoe: v6 species) mcurring in most re-
gions of the world except Australia. Finches
have hard conical bills used to crack open seeds,

although they also feed on buds and fruit.
There are two subfamilies: the Fringillinae, in-
cluding the flner-billed .chaffind and "bram-
bling of the Old World, ard. t}J.e Carduelinae,
comprising the heavier-billed species found in
both the OId World and North America- Com-
pqre WEAVERFINCH.

Fine Gael (Idsh Tribe of Gaels) Irish potitical
party, formed in 1933. It was the senior mem-
ber of ruling coalitions in Ireland (191{}-51
7%4-57, 197'3-77, 1981-Jan 1982, Dec 1982-87,
and 19+1-97), led successively by John Costello,
Liam Cosgrave, Dr Garret *Fitzgeral4 and John
Bruton. The current leader (from 2002) is Enda
Kenny.

fingerprint The impression made by the
pattern of ridges on the palmar side of the end
joint of the fingers and thumbs. The taking of
a person's fingerprints, which are virtually
unique, for the purpose of identifying habitual
criminals was introduced into the UK in 1901,

largely as a result of the work of Sir William
Herschel (1833-1917) and Sir Edward Henry
(1859-1931). Fingerprints left at the scene of a
crime may be taken by photography. Classifica-
tion relies on a numerical value given to a
print, which identifies the 6ager and the pat-
tern of ridges. See olso cENETrc FTNGERPRTNT-
ING.

Finisterre, Cape 4252N 915w The most
westerly point in Spatl on the Atlantic coast.

Finland, Republic of (Finnish name:
Suomi) A country in N Europe, with S and W
ccstlines orr the Baltic Sea It includes tfie
Aland Islands, situated at the mouth of the
Gulf of Bothnia- The land is generally low lying.

arch whorl l@p

fingerprint, Loops are the commonest lorm of pattem (c. 65%), followed by whods (c. 30%), and then arches

(c.5Yo).
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Over 10% of the area consists of lakes, which
together with rivers and canals, provide an ex-
tensive network of inland waterways. The ma-
jority of the population are Finns, with
minorities of Swedes, lapps, and Russians. Econ-
omy: agriculture is highly mmhanized and, to-
gether with cereals, dairy produce is of
particular importance. Over 70% of the land is
under forest, providing ample resources for
the timber and pulp and paper industries. Hy-
droelectricity provides the main source of
power. History prehistorically the Finnic peo
ples migrated into Finland, gradually driving
the Lapps northwards. Conquered by Sweden
in the 12th century AD, Finland had a consider-
able degree of independence, becoming a
grand duchy in the 16th century. In the 18th
century the SE was occupied by Russia and in
1809 the rest of the country was ceded to Rus-
sia becoming an autonomous $and duchy. It
beame independent in 1917, following the
Russian Revolution, and a republic two years
later. ln 1q!9 it was in\raded by Soviet forces
and in 19t(), and again in 1914 was forced to
cede certain territories to the Soviet Union. A
treaty of friendship between the two coun-
tries, first signed in 1918, continued in force
until 199L lt was replaced in 1992 by a similar
treaty with Russia- Finland became a member
of the EU in 1995 and adopted the European
single orrency n 1W-2N2. Matti Vmhmen
has led a centrist government since 2003. Offi-
cial languages: Finnish md Swedislt- Currenqr
euro of 100 cents- Area:305745 sq km (1u913 sq

mi). Population (2007 est): 5238460. Capital:
Helsinki

Finney, Albert 0936- ) British actor. Fol-
lowing his erly successful performances in
plays by modern dramatists he made various
films, notably Soturday Night afld Sunday Morn-
ing (-1,,, 1, The Dresser (1983), Erin Brockovieh
(z00ol, nd An azin g Gr ac e (20061.

Finno-Ugric languages A large group of
languages of the Uralic family, spoken by more
than 20 million people in dispersed communi-
ties in Scmdimvia, E Europe, and W Asia.
Thought to have diverged about five millennia
ago, the Finnic and Ugric languages can be fur-
ther divided into Ugric (*Hungarian and Ob-
Ugric) and Finnic (Fimistr" Estonian, Iapp, Mari,
Permic, and a number of other languages).

fins Organs of locomotion and balmce in fish
and some other aquatic animals. The fins of
fish are supported by bony or cartilaginous fin
rays and are either median or paired. The me-
dian flns include the tail (or caudal) fin, typi-

cally used for propulsion (in conjunction with
the muscular body) and the dorsal and anal
fins, used for balancing. The paired pectoral
fins, just behind the gills, and pelvic fins, fur-
ther back, are used for steering (although in
rays the large pectorals provide motive force).

fir A coniferous tree of the genus Abies (about
50 species). Mostly native to N temperate re-
gions, these trees are also called silver firs, as
many species have leaves with a silvery under-
surface. Firs have blunt-tipped needles and
erect stout woody cones: they are important
softwood trees. The European silver fir (A.alba\,
which forms pure forests in the mountains of
central Europe, is widely grown for its timber:
it reaches a height of 50 rn Another widely
planted timber tree is the grand, or giant, fir (,{.
grandis), which grows up to 90 m in its native
W North America Family. Pinaceae.

firefly R nocturnd be€tle b€longing to a fam-
ily (LampyidaeizOOO species)common in tropi-
cal and temperate regions. Fireflies emit a
gre€nish light-often as short rhythmic
flashes-from organs on the abdomen (see BIo-
LUMINESCENCE). Many have conspicuous or-
ange or yellow markings. The wingless females
and larvae are called glowworms

Fir.e of London (2-5 September 1665) The
fire that started in a baker's shop in Pudding
lme md destroyed four-fifths of the Gty.
More than 13000 buildings, including the me
dieval St Paul's Cathedral, wer€ razed to the
ground. Sir Christopher *Wren played a major
part in the subsequent rebuilding. The Monu-
ment which he designed in 1671, stands close to
Pudding tane to commemorate the Fire.

fireworts combustible devices, used for sig-
nals, flares, and displays. Gunpowder rockets
and fire crackers were frrst used in ancient
China for military purposes and celebrations
and in Europe from the middle ages. The basic
explosive, usually gunpowder, is coloured by
the addition of metallic salts: sodium salts for
yellow barium for green, strontium for red,
and copper for blue. Metal filings are added for
sparks and aniline dyes provide coloured
smokes.

firn (or nr6v5) A stage in the transformation
of fresh snow to glacier ice. C.ompaction and re-
crystallization of the snow increases its density
and it becomes firn at a relative density of 05.
Under further compaction firn may be trans-
formed to glacier ice, this occurring at a rela-
tive density of 0.8H.90.

Fischer-Tropsch reaction The formation

C
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of light liquid +hydrocarbons by passing a mix-
ture of hydrogen and carbon monoxide over

catalysts at around 200oC The reaction enables

synthetic liquid fuels to be produced from
coal. It was invented by F.Fischer (1852-1932)

and H. Tropsch (1831F1935) in 1925 and was ex-
tensively used in Germany during World War
II.

f:sh A cold-blooded aquatic vertebrate belong-
ing to either of the two classes Clnndrichthyes

thEhs sharkD 9ar

mngffi ray

{orpion
frsh

6ying fish

lung{ish

shm

sa lampre/

puffa
Fisn's

flounder

Atlantc sturgM

cmmon el

reffi.-l',w,WD
fish. There are numerous variations on tle structure ol a typical bony fish {maclerel: cente). ln the flying fish, for
instance, fie p€cbral fins are enlarged as wings; in the lungfish they are fleshy, for moving on land ard in the
mangrove ray they are flattened, for swimming. Ihe doral and anal fins oI dre xorpion fish ate amed witr poisonous

spines and the tail oI tre sea hose is prehensile.

doEl fins

pectoral fin

anal fin

petuE Iin

operculum
covering

gills

(audal
(tail) fin
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(see cARTrLAGrNous FrsH) or Osteichthyes (see

BoNy FrsH; FLATTTSH), whidl together com-
prise over 30000 species occurring worldwide
in seas and fresh waters. They have stream-
lined bodies with a covering of bony soles, a
fin-bearing tail, an anal fin, one or more dorsal
fins, md paired lateral, p€ctoml (anterior), and
pelvic (ventral) fins, which are used in swim-
ming. Orygen is obtained from water by
means of *gills situated in the wdl of the
mouth cavity, although a few species can also
breathe air (see rurcrlsn). The majority of
flsh are carnivorous, feeding mainly on other
flsh and invertebrates, although some eat
plants. Iarge numbers of small eggs are laid
and are usually fertilized externally.

fish hawk See ospnrv.

fission lbiology) A form of asexual reproduc-
tion in which an individual splits into two (bi
nary flssion) or more (multiple fission) equal
parts, each part becoming a new individuaL It
mcurs in a riety of plants, bacteria protozoa,
and some multicellular animals (e.g. corals).

fission lphysics) See xucrran ENERGy.

fission-track dating A method of datirg
based on the spontaneous nuclear fission of
uranium-238 in the sample. The fissiom are
recorded as tracks, which are then compa.red
to the tracks formed by inducing fission in
the uranium-23s present. A comlErison of the
numbers of tracks is used u a measure of the
age of the sample.

Fitzgerald, Edward (1809-83) British poet.

His famous Rubaiyat of Omat Khayyam l7a59l
was a free adaptation of the l2thtentury Per-
sian original.

Fitzgerald, Ella (1918-%) US Black jazz
singer. She performed with such muicians as

Duke Ellington and Oscar PetersorL and made
mmy albums, inchtdingHello Love,Dukc Elling-
ton's Song Boolc and the Gershwifl Soag Books.

Fitzgerald, F(rancis) Scott (Key)
(18%-1910) US novelist. His autobiographical
first novel This Side of Parudise (1920), was
highly successfuL lf,tet 792l Fitzgerald lived
chiefly on the French Riviera, where he Mote
his masterpiece The Great Gatsby (1925). His wife
Zelda suffered increasingly from schizophre-
nia and after l93o was confined to an asylum.
Fitzgerald, plagued by guilt, declined into alcG
holism. His other works include The Beautiful
and. the Dormed. (1922) and Tender is the Night
(1e34).

Fitzgerald, Garret (D26- ) Irish states-
ma$ prime minister of Ireland (19t11-82:

1982-871. He was leader of the Fine Gael party
877-87 allLd negotiated the Anglo-Irish Agree-
ment of 1985.

Fiume See nr.1rre.

Five, the A group of lgthrentury Russian
composers dedicated to the formation of a na-
tionalist musical tradition based on folk music.
Led by MiIi Balakirev, the other members were
*Borodin, C6sar Cui, *Mussorgski, and *Rim-

sky-Korsakov.

fives A British court game that originated in
handball and developed in different forms at
three public schools, Eton, Rugby, and Win-
chester. It is played with gloved hands by two
or four players on a three- or four-walled
court, each side returning the ball in turn to
certain areas of wall.

fiord (tr fiord) A long narrow sea intet lying
bet\ /een steep mountain slopes, especially in
Norway. Usually U-shaped fjords are glaciated
valleys that have been flooded by the sea. Many
are extremely deep, but near their mouths
they usually have a considerably shallower bar
or threshold.

flag e Eurasian iris, lris pseudocorus (Srellow
flag), growing in marshes and ditches. Up to 12
m high, it has yellow flowers and long blade-
like leaves. The sweet flag (Acorus calamusl is a
perennial herbaceous plant native to Asia and
North America and naturalized in Britain,
growing at the margins of ponds, rivers, etc.
About 1 m high, it has wavy-edged leaves,
which smell of tangerines when crushed, and
the small yellow flowers are tightly packed on
a tapering spikelike spadix. Family Araceae.

flagella Long threadlike structures that pro-
ject from the surface of a cell md produce
Iashing or undulating movements, used for 1o-

comotion or the production of water currents.
Flagella mcur in certain protozoa, motile ga-

metes (usually sperms), lower plants, and
sponges, in which they have a complex internal
structure. Bacteria have llagelia of a simpler
structure. Because of this difference, many bi-
ologists prefer the term "undulipodia" for non-
bacterial flagella-

flageolet A musical instrument similar to
the *recorder but with two thumb holes on
the underside and a more complex head fitted
with a slender ivory mouthpiece containing a
sponge to absorb condensation

Flamboyant In French gothic archit(ture,
the predominant style during the 15th century
Similar to the earlier English Decorated style,
Flamboyant takes its name from its character-

(x
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istic slender and elaborate curves that wind
into flmelike pattems, espcially in window
tracery. St Maclou Rouen (begun 1432), is a fine
Flamboyalt churclL

flamboyant tree A tree, Delonix rcgio, also
called royal poinciana flame tree, md 1reacmk
flower. It has showy flametoloured flowers
with long protruding stamens. Native to Mada-
gascar, it is widely planted in the tropics for
shade md ornment. Family: Legtminosoe.

flamenco A type of Spanish music originat-
ing in Andalusia. tlpically consisting of a song
accompanied by dancing, in which the men
perform intriGte tm md heel tapping steps
(zapateadosl and the women rely on graceful
hand and body movements. It was developed
by gipsies and shows signs of Moorish in-
fluence. Flamenco guitar playing employs a dif-
ferent technique from that of the'classical"
guitar, including a percussive effect obtained
by tapping the body of the guitar with the
fingers.

flame tree One of several mrelated trees
with flammoloured showy flowers. The name
is most commonly applied to Btachychiton acer-
iJolium (or Sterculia aceriJoliol,a deciduous Aus-
tralian tree that bears masses of small scarlet
bell-like flowers on leafless branches. It may
also refer to the "flmboymt tree.

flamingo e wading bird belonging to a fam-
lly (Phoenicopt€ridae; 4 species) occurring in
large flocks on salrwater lakes in warm regions
of the world. Flamingos have a long neck, a
broad wingspa+ and white plumage, tinged
with pink They separate algae, diatoms, small
molluscs, etc., from mud using their bills,
which are lined with sievelike filters. Order: Ci-
coniifumes (herw, storks, etc.).

Flaminiu+ Gaius (d.2v BC)Roman popular
leader. An advocate of the pleb€ians' rights, he
often challenged or disregarded senatorial au-
thority. In 220, as consul, he built the Flamin-
ian Way, Rome's rGd to N Italy. Elected in 217

as leader agairst *Hannibal, he was defeated
and killed at Truimene.

Flamsteed, John (1646-1719) English as-

tronomer, who established with the permis-
sion of Charles II, a national obsenratory at
Greenwich and was appointed the first as-
tronomer royal in 1675. His star catalogue gave
the positions of more than 3000 stars.

Flanderc A historic region in Europe, in the
SW of the Low Countries. It now comprises the
provinces of East Flanders and West Flanders
in Belgium and parts of N France and the

Netherlands. In the middle ages Flanders
formed m autonomous region ruled by the
Counts of Flanders and after the 12th century
it becme a major industrial and commercial
centre, its cloth being especially important.
The scene of many battles during its history, it
saw heavy fighting in both World Wars. See also

FLEMINGS.

flatfish Any carnivorous *bony fish of the
order PleuronectiJormes (about 600 species), in-
cluding many important food fishes, such as
*halibut, *plaice, *sole, and *turbot. They have
a laterally flattened body fringed with dorsal
and anal flns. Both eyes occur on the same side
of the head and they lie on their'blind" side,
usually on sandy or muddy bottoms of coastal
waters; the upper surface is coloured to blend
with their surroundings. In the larral stage
one eye migrates over the head to.lie near the
other.

flat racing A form of horse racing in wNch
the horses are not required to jump obstacles.
Flat races are usually run over distances be
tween 0.8 km (05 mi) and 2.4 km (1.5 mi). Thor-
oughbred horses are used. mahly as two- md
three-year-olds. Weight handicaps are allotted
in most races. The most prestigious races are
the English Classics, the US Triple Crowru and
the French Prix de I'Arc de Triomphe.

flatworm A flat-bodied wormlike animal of
the invertebrate phylum Platyhelminthes (W0
species). Some flatworms are freeJiving (pla-
narians) but the mai)rity are parasitic (see

FLU(E; TAPEWORM). They range in size from 1

rnm to 15 m. Many are hermaphrodite.

FlaubenL Gustave (1821-80) French novel-
ist. His first novel Madome Bovory (1856), was
controversially explicit. Other major works in-
chtde Salammb 17862\, L' iluc ation sentimentale
(1870\, La Tentotion de Saint Antoine (1874), md
the brilliant short stories in Trois contes 17877\.

flax A herbacmus plant of the genus Linum
(230 species), mostly of the N hemisphere. CUI-
tivated flax (L. usitatissimum) is an annual \Mith
narrow leaves and blue flowers. Its stem flbres
are used to make linerl fine writing paper, md
cigarette paper. The seeds contain *linseed oil.
Flax is cultivated throughout Europe. Family
Linaceae.

flea A small wingless insect belonging to the
widely distributed order Siphonoptera (about
1600 species). Fleas are bloodsucking parasites
of birds md mammals. Their legs are modified
for jmping. Fleas have irritating bites md act
as carriers of some serious diseases. Two im-
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portant and widely distdbuted species are the
human flea (Puler iffitansl and, the oriental rat
flea (Xenopsylla cheopis), which transmits
bubonic plague and typhus to marL

Fl6malle, Master of (c.1378-1444) one of
the founders (with the *vm Eyck brothers) of
the Flemish rhml of painting. He is usually
identifled as Robert Campin. His works display
the careful realistic rendering of details from
everyday life that characterizes the Flemish
school as a whole.

Fleming, Sir Alexander (1881-19ss)

British microbiologist, who discovered the
antibiotic .penicillin. In 1928 Fleming noticed
that a mould contaminating a bacterial culture
had destroyed the bacteria in its vicinity. He
identified the mould but could not isolate or
identify the antibiotic. This was later achieved
by Lord *Florey and Sir Ernst *Chain, with
whom Fleming shared the 19[5 Nobel Prize.

Fleming, lan (Lancaster) (1908-64)
British author and journalist, famous for his
creation of the archetypal secret agent, James
Bond, in 12 novels and 7 short stories, most of
them filmed.

Fleming, sir John Ambrose (18,t9-194s)
British electrical engineer, who constructed
the flrst rectifying diode (see rHERMroNrc
vALvE) in 1904. His invention greatly stimu-
Iated the development of radio and led to tlle.
invention of the triode two years later by Lee
De For'est (1873-1!)61).

Flemings Inhabitants of N and w Belgium
(*Flanders) who speak Flemish a dialect of
*Dutch known by them as Vlaams. They num-
ber approximately 5500000. Like the Dutdr
they are descended from the Salic Franks, a
Germmic people, who settled the area during
the 3rd and 4th centuries AD. They retain a cul-
tural identity distinct from that of French-
speaking Belgians (see wALLooNs).

flight recorder A strong box containing a
multitrack talre rtrord of an aircraft's flight
parameters (instrument readings, position of
control surfaces, etc.) and the voices of the
pilot and crew. Recordings are made every s€c-
ond. If found after a crash it can provide infor-
mation as to its cause.

flint A variety of *chalcedony. It is grey to
black, is dense alrd tough and breaks with a
conchoidal (curved) fracture, leaving sharp
edges (hence its use by Stone Age m for tools
and weapons). It trdrs in nodules in chalk
along the bedding planes and as pebbles in
river gravels and beadr material.

flint glass Aaurable, brilliant, and highly re-
fractive glass. Also known as lead glass and
crystal glass, it is used in highauality glass-
ware and aIrc in lenses and prisms since it ab-
sorbs very little light.

Flintshire A county in NE Wales, on the Dee
estury and tlre Irish Sea- In 194 it became part
of Clwyd; it was reinstated as a county (with
different borders) in 1996. The Deeside region
is heavily industrialized, while the S and W are
agricultural. Area:437 sq km (159 sq mi). Popu-
lation (2001): 1,1t1565. Administrative centre:
Mold-

FIodden, Battle of 1s September 1s13) The
battle in which the English under Thomas
Howard, Earl of Surrey (7443-15241, defeated
the Scots under "James lV at Flodden Edge,
Northumberland. The Scots had invaded Eng-
Iand after alying with France against Henry
VIII.

Florence lltalian name: Firenze) 43 47N 11 15E
A city in Italy, the capital of Tuscany on the
River Arno. The principal industry is tourism.
Its many famous buildings include the 13th-
century cathedral of Sta Maria del Fiore, the
campanile of Giotto, the baptistery, and many
churches (including Sta Maria Novella and Sta
Crme). The Ponte Vecchio (1345) across the
River Arno connects the *Uffizi gallery to the
Pal% Pitti (now m art gallery). Art treasures
in Florence include works by Michelangelo, Do-
natello, Masaccio, Giotto, Fra Angelico, Botti-
celli, Raphael Titian, and Rubens. Hisror]4 an
early Roman colony, it had developed'into an
important centre of trade and industry by the
12th century. It was torn by the struggles be-
tween the *Guelfs and Ghibellines (13th and
14th centudes) but flourished finaacially and
culturally (14th-16th centudes). The rule of
the *Medici family began in 1434 and contin-
ued almost minterrupted for three centuries.
Following a period of Austrian rule, Florence
became part of the new kingdom of Italy in
1861 and was the provisional capital (1865-71).

Population (2000 est): 376 682.

Florey, Howard Walter, Baron
(1898-1968) Australian pathologist, who, work-
ing with Sir Ernst *Chain, isolated and purified
the antibiotic *penicillin, flrst discovered by
Sir Alexander *Fleming in 1928. Florey and
Chain developed techdques for producing the
pure drug in large quantities. In 1911 they con-
ducted the first clinical trials, in which peni-
cillin proved very effective in combating
bacterial infections. Florey shared the l9l5
Nobel Prize with Chain and Fleming.

fl
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Florida A state in the far SE of the USA be-
rwe€n the Atlmtic Ocean and the Gulf of Mex-
ico. It is a low-lying peninsula with many lakes
and rivers. Tourism, based on its subtropical
climate, is the most important industry, with
many popular resorts, such as Miami Beach arrd
Palm Beactl The John F. Kennedy Space Center
is at Cape Canaveral. Florida produces some
75% of the USA'S citrus fruits, as well as large
quantities of vegetables. Historl following its
exploration by the Spanish, it was ceded to the
British in U63 but returned to Spain after the
American Revolution It passed to the USA in
1819, becorning a state in 1845. It was a sup
porter of the Confederate cause during the US

Civil War. The Florida Keys are a chain of small
islands, selxrated from the S cmst of Florida
by Florida Bay. They include the islands of Key
West and Key Largo and extend for over 160

km (100 mi). The islands are linked by the Over-
seas Highway, a complex of roads and 42
bridges. Mainland area: 151 570 sq km (58 560 sq
mi). Population (2000): 15982 378. Capital: Talla-
hassee.

flotsam, jeGam, and lagan tus cast
into the sea that respectively remain afloat,
sink, or would sink but have attached to them
a buoy, which keeps them afloat. Unless
claimed by the owner, they belong to the
Crow[

flounder a cornmon name for any *flatfish

or for certain species. An example is Platichthys

/esus, which lives in European cmtal and fresh
waters. It has a greenish or brownish mottled
upper surface and is an important food and
game fistr

flour rhe powdered grain of wheat or other
cereals, used in baking, chiefly bread. When the
rwo proteins in wheat, glutenin and gliadirl
are mixed with water they form gluten which
permits the dough to expand aad retain the
carbon dioxide resulting from fermentation of
the ieast in bread dougtr" The principal com-
mercial flours are whole wheat (100%), whole-
meal and stoneground (92%), wheatmeal
(EHO%), and white flours (70-72%). Whole
wheat and wholemeal flour retain more of the
bran (the outer skin of t}le wheat grain) and
have more iron and calcium than white flour,
ard so are favoured by nutritionists. They are
also a gmd source of dietary *fibre. Flour with
a high gluten content (strong flour) is best
when yeast is called for, as in dough for bread
A softer flour with a lower gluten content (fine
flour) is used for cakes, shortbread, etc. Plain
flour is an all-purpose flour, with a moderate

gluten content. Self-raising flour is plain flour
with the addition of raising agents.

flower The reproductive organ of flowering
plants (angiosperms), which is essential for the
production of seeds and fruits. It is made up of
the perianth (petals and sepals) and the sexual
organs-the *stamens producing pollen (male
gmetes) and the *carpels containing the fe-
male garnetes. The petals and sepals serve to
protect the sexual organs and-in flowers polli-
nated by animals-are brightly coloured,
scmted and secrete *nectar to attract insects
and birds. Wind-po[inated flowers are typi-
'cally small and inconspicuous and may lack a
periantL

flowering cu?ant An ornamental garden
shrub, Ribes sanglineunl native to North Amer-
ica. Its drooping spikes of pink tubular flowers
appear before the maple-shaped leaves. The
fruit is a blue-black berry. The shrub has an
odour of blackcurrants. Famil),: Grossiariaceae
(see cURRANT).

flowering rush A perennial freshwater
plant, Butomils umbellatfls native to Eurasia but
common throughout N temperate regions: it is
a popular garden plant. It has long tapering
leaves and an unbrella-shaped cluster of pink-
ish flowers at the tip of a long stalk Famil),: Bu-
tomoceae.

fluidics The use of jets of fluid in a circuit to
carry out electronic functions. Fluidic circuits
can resist mudr higher temp€ratures than
electronic circuits and are also unaffected by
ionizing radiation and magnetic fields. They
therefore have uses in nudear reactors and
spacecraft. They are also used as delay
since they respond much more slowly
electronic circuits.

Iines
than

fluidization The process of supporting very
fine solid partides in a stream of gas so that the
combtBtion of solid and fluid behaves like a
liquid. The process is used for example in
transporting coal dust.

fluid medranics The study of the mechani-
cal properties of fluids. Hydrostatics is con-
cerned with the study of fluids at rest md
hydrodynamics (or fluid dynamics) with fluids
that are flowing. Hydraulics deals with the
practical applications of these sciences. TWo
important aspects of hydrodynamics are the
conservation of mergy in fluid flow and tJre

distinction between streamline and turbulmt
flow See clso ennoDYNAMIcs.

fluke e parasitic *flatworm of the class
Tremotda (over 6(n0 spec'ies). Typically leaf-
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shaped, some are elongated to fit the body cav-
ities they inhabit. Monogenetic flukes have a

single host and are generally external pa.rasites
of fishes; the digenetic flukes have life cycles
involving up to four different hosts and are
mainly internal parasites of vertebrates, pass-

ing early larval stages in various invertebrates.

fluorescence see LUMTNEscENcE.

fluorescent lamp A lamp that uses fluores-
cence (see LUMINEScENCE) as its source of
light. It consists of a glass tube containing a

low pressure gas, such as mercury vapour. As
a current passes through the gas. collisions
between the electrons and atoms of the gas

excite the atoms, which emit *ultraviolet radi
ation when they return to the ground state.
The radiation strikes a phosphor coating on the
inner surface of the tube, causing the phos-
phor to fluoresce emitting visible light.

prepared by electrolysis of potassium hydrogen
fluoride (KHF,) solution in dry hydrofluoric acid
(HF). the gas uranium hexafluoride (UF") allows
separation of the fissile EU isotope from BU
by gaseous diffusion. Hydrofluoric acid is used
to etch glass. Fluorocarbons are chemically un-
reactive and have rnany important uses. See also
FLUoRIDATIoN. At no 9: at wt 189984: mp
- 279.62" Ci bp -788.14" C.

fluorite (or fluorcpar) A mineral consisting
of calcium fluoride. It occurs in hydrothermal
veins, often in ore deposits, and in some ig-
neous rocks. Most fluodte is used as a flux in
iron and steel making; it is also used as a source
of fluorine. Blue John is a deep blue or purple
variety used for ornamental purposes.

fluorocarbons Synthetic compomds of or-
bon and fluorine (sometimes also containing
atoms of other halogens). They are extremely
resistant to chemical attack, even at very high
temperatures, and are nontoxic and nonflam-
mable. They are used as refrigerants, anaesthet-
ics, heat-transfer agents, and high-temperature
lubricants. The fluoroanalogue of polythene,
polytetrafluoroethylene (Teflon), is a useful
plastic in corrosive environments and has a

very low coefficient of friction Its stability at
high temperatures enables it to be used for
nonstick coatings ir cmking utensils. Chloro
fluorccarbons (CFCs), containing both fluorine
and ch,lodne, were formerly much used u pro
pellants for aerosols, although their use is now
limited oD environmental grounds as photo-
chemical reactions in the upper atmosphere
may lead to depletion of the *ozone layer.

flute A woodwind instrument of ancient ori-
girl existing in many different cultures. The
modern side-blown flute (in which a column of
air is made to vibrate by blowing across an el-
liptical mouth hole) and the *recorder are
members of the same family. Originally made
of wood, most flutes are now metal The mod-
em orchestral flute is about 0.6 m (2 ft) long
and has a range of three octaves above middle C.

flur t. rhe net amount of a directional quan-
tity passiflg through a surface area at right an-
gles to the surface. The concept of flux is used
to describe phenomena that involve forces or
the flow of energy, such as electric flux, mag-
netic flu)q and luminous flux 2. A substance
used in brazing and soldering to aid the forma-
tion of the joint. It lowers the melting point of
the solder and also removes oxides from the
metal surfaces allowing the solder to unite
with a clean metal surface.

fly an insect belonging to the order Dptero

C

phosphor ultraviolet
radiation

emitted by
mercury atoms

c@ting

f,uorescent !anp. Elxtons from the filament collide
wifi atoms of mercury vapour in the tube producing

ultraviolet radiation. This is converted to visible light by

the fluorescent coating on the tube.

fluoridation The addition of fluoride (usu-

ally sodium fluoride) to drinking water to re-
duce dental *caries (tooth decay), especially in
children. The fluoride combines with apatite-
the chief constituent of tooth enamel-to form
fluoroapatite, which has a greater resistance to
bacterial decay. The recommended level is one
part of fluoride per million. In the UK the deci-
sion to implement this recommendation rests
with local authorities.

fluorine (F) A highly reactive paleyellow
halogen gas, the most electronegative element
knom. It was first islated by H.Moisw in
1886 and occurs naturally in volcanic gases and
as *fluorite (CaF,) and cryolite (Na,AlFJ. It is

atoms of
mercury
vapour

electrcn5
emitted lrom

frlament
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(over 85000 spec'ies)-the so-called true, or two-
winged, flies<f great economic imlDrtance in
transmitting disease. The adults have only two
wings (the front pair), the hind pair being re
duced to balancing organs. The mouthparts are
adapted for piercing or sucking, md most
species feed on plant juices or suck the blood
of mammals. The larvae<ften called mag-
gots-are typically scavengers on plant and an-
imal refuse. Bloodsucking species, such as

mosquit@s and tsetse flies, may transmit such
diseases as malaria sleeping sickness, and yel-
Iow fever. The order also includes the *house-

flies, *blowflies, *craneflies, and *horse flies.
Various flying insects of other orders are

also called flies, e.g. the alderfly, firefly, and
mayfly.

fly agaric A poisonous mushroom, Amoflita
muscoila, formd in woodlands, especially of
birch and conifers. Its cap is scarlet or orange.
red with white scales and the white stalk has a
membranous collar beneath the cap. Fly agaric
is seldom fatal.

flycatcher A small active songbird belong-
ing to an Old World family lMuscicapidaei 978
species) and feeding on insects, typically
caught in flight. They have delicate legs used
only for perching. The typical flyctchers are
dull coloured and include the grey-and-brown
European spotted flycatcher (Muscicapa sftiato)
and the black-and-white pied flycatcher
(Ficedda hypleuca). The tropical blue flycatch-
ers and lxadise flycatdrers are beautifully
coloured and ornamented. Compare ryne.ut
FIYCATCHEN.

flying fish A fish of the family Exocoetidae
(about .() species). Flying fish swim just below
the surface in warm oceanic waters. If dis-
turbed they launch themselves from the water
by rapidly beating the tail and glide through
the air using Iarge winglike pectoral fns.

flying fox A fruit *bat belonging to the
genus Preropus (51 species), ranging from Africa
to Australia Flying foxes have foxlike heads
md a wingspan of up to 15 m.

flying lemur See coLUGo.

flying lizard a fizard belonging to the genus
Droco {.15 species) of SE Asia having large folds
of skin b€twen the legs supported by ribs that
are spread out when the lizard jumps from a

tree. They have greenish bodies aad brightly
coloured'wings." Family Agamidae (agama$.

flying snake A slender diurnal arboreal
make belonging to the genus Chrysopeleo (3

species), occurring in S Asia and the East Indies.

They can glide short distances by laundring
themselves in the air and flattening their belly
scales. Family Colubridce.

flying squirrel A nocturnd *squirrel of the
subfamily Petouistinae (37 specie[ occurring
in SE Asia. North America, and Eurasia- Flying
squirrels have a flap of loose skin from elbow
to knee that is stretched tight by extending
the legs, enabling them to glide from branch to
branch-

Flynn, Errol (1909-59) Australian actor. He
played the handsome adventurous hero in such
Hollywood films as Capt4i, Blood (1s15), Gentle-

man Jim (t)42), and (as John Barrymore) Too

Much TN Soofl (1958). His private life was can-
didly recounted in two autobiographies.

f'number The ratio of the focal length of a
camera lens to the diameter of the shutter
opening (aperture). For example, f-8 means
that the focal length is eight times the aper-
ture. The smaller the f-number, the greater the
illumination of the fikr
Foch, Ferdinand (1851-1929) Frendr mar-
shal. At the outbreak of World War I he com-
manded the Ninth Army and was largely
responsible for halting the German advance at
the Marne and for the Allied victory at Ypres
(1!}15). After the Somme offmsive (1916), he
became chief of the general staff (1917). He
returned to action in 1918 and as Allied com-
mander in chief forced the Gerrnans back to
the Rhine, effecting their defeat.

foetus See rBrus.

fog ,t cloud near the ground surface, within
which visibility is reduced to less than 1 km (0.6

mi). Fog is the result of the condensation of
water vapour on tiny particles in the lower lay-
ers of air, usually through the cmling of air to
below its *dew point; it is most likely to occur
with light wind conditions and a clear slly at
night. There is a greater incidence in industrial
areas,

f6hn A warm dry wind that descends down
the leemrd side of mountains. It is a frequent
(rccurrence in the Alp6 (where the name origi-
nated), the Rocky Mountains (where it is
known as the ctrinok). and the Andes. In win-
ter it can cause extremely rapid thaws of lying
snow resulting in avalandres.

Fokine, Michcl (Mikhail F.; 1880-1!x2) Rus-
sian ballet dancer and droreographer. From
1909 he worked with Diaghilerrs Ballets Russ€s
in Paris, for which he chorographed sudr rev-
olutionary ballets as The Firebird luo; ana
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Petrushka (L917l.He became a naturalized US cit-
izen in 1932.

fold a bucUing of sedimentary rock stmta
produced by compressional forces acting on it.
l^arge-scale folding produces mountain ranges:
this occurs where two continental plates col-
lide (see rr,rrr rEcToNrcs) and the sediment
along their margins is compressed and folded
A simple upfold is called an *anticline and a
domfold, a *syncline; however, most folds are
much more complex.

folic acid see vrrAMrN B coMpLEx

Folies-Bergire A Parisian variety theatre
opened in 1869 and celebrated chiefly for its
elaborate revues featuring dancing girls and
striptease acts.

folk dance A form of dance developed by
country people, usually for their own amuse-
ment. Folk dances derive from ancient ritual
dances used in religious worship and to invoke
the fertility of the land (the original purpose
of the mypole dance). They have greatly in-
fluenced other forms of dances, notably court
dancing, 18th- and lgth-century ballroom
dances (such as the waltz and polka), and .bal-

Iet In England the most popular types are
country dancing and the Morris dance.

Folkestone 515N 111E A resort and port in
SE England in Kent. The English terminal of
the "Channel tunnel is here. Population (1991):
.1s 587.

folk music Song or dance music developed
from a communal aural tradition, e.g. lrish bal-
lads and cowboy songs. The melody and words
of folksongs are often changed by a succession
of performances. Folk music is characterized
by modal melody and simple forms, such as
dances, lullabies, work songs, md love ballads.

Fonda, Henry (1905-82) us fihn acror and di-
rector, associated particularly with the por-
trayal of men of solid integrity. notably in The
Grapesof Wrath(t9,10). Other films includeWar
ond Peoce l7956l,Twel,te Angry Men (1957), which
he directed, aIId On Golden Pord (1981), which
earned him his first Oscar and also starred his
daughter Jane Fonda (1937- ). Her other films
include Klilte 179771, lulia (l9Z\ and Old Gringo
(1989). His son Peter Fouda (1939- ) and grand-
daughter Bridget Fonda (19g- ) are also fllm
actors.

Fontainebleau 4a24N 2428 A town in N
central France, in the SeinHt-Marne depart-
ment. The surrounding forest inspired the Bar-
bizon school of painters. The 16th century
Royal Palace was Iargely built by Francis I.

Fontainebleau was the headquarters of NATO
from 1991 to 1956. Population (latest est): 18i53.

Fonteyn, Dame Margot (Margarer
Hookham; 1!nHl) British ballet dancer. She
was a member of the Sadler's Wells compaay
and the Royal Ballet from 1934 to 1959 and
often performed in partnership with Rudolf
*Nureyev.

food additives Substances added to food to
alter its taste, texture, appearance, keeping
qualities, or other properties. Although addi-
tives play a vital role in food preserrratiorl con-
sumer resistance to them has grown following
recent reports of their toxic, carcinogenic, or
allergic effects. In the tlK prepacked and
processed foods must list their ingredients, in-
cluding any additives. About 280 of these cur-
rently have an E number, meaning that they
have been approved for use in the EU. Addi-
tives without an E number must be listed by
name.

Food and Agriculture Organization
(FAO) A specialized agency of the *United Na-
tions constituted in 1915 to coordinate interna-
tional efforts to raise levels of nutrition and
food production and to imprcve the manage
ment of forests. The headquarters are in Rome.

food chain R series of living organisms asso
ciated in a feeding relationship: each animal
feeds on the one below it in the series. Most
commonly. green plants are at the base of a
food dnin. They are eaten by herbivores,
which in rurn may be consumed by carnivores.
Parasites are also part of the chain, and differ-
ent food chains are often interconnected to
form a food rveb. Other food cbains are based
on decomposers-organisms that feed on dead
organic remains. See illustration on p.338.

foo!'s gold see rvnrrn.

foot-and-mouth disease An infectious
virus disease affecting cattle sheep, goats, pigs,
and many wild animals. Typically it causes
fever and blisters in the mouth and feet, with
consequent reluctance to feed, listlessness, and
lameness- The virus can be transmitted to
other animals by direct contact or indirectly by
infsted dung, etc.; it can also be carried by
contaminated vehicles, people, and wild ani-
mals. The disease is currmtly odemic in N
South America central Africa, the Middle East,
and S Asia It also ocors sporadically in China
and NW Africa In Europe it was eradicated by
a programme of compulsory mass vaccination
of cattle during the llEOs and t960s, combined
with'stamping out'of any subsequent diseare

C
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by slaughter of infected animals. However, the
UK suffered a major outbreak in 2001, when
over 5.6 million animals were destroyed

football A field game played throughout the
world, the object of which is to score goals
with an inflated ball. The modern games
evolved during the 19th century.

Americatr football is played with an oval ball
on a fleld marked out as a gridiron. There are
22 players on the fleld at any one time, but
groups of differently sptrialired players are
used in different phases of the game. After
kick off, the game progresses in downs, or pe-
riods when the offensive team is advancing the
ball towards the goal by passing or ruming
with it. The team has four doms in which to
advance the ball 10 yd (9 m). If it fails, the other
team is given possession, having the chance to
substitute offensive for defensive players. If
the 10 yd is covered, the tem rnaintains pos-

session of the ball. A touchdowL in which the
ball is taken across the opponents'goal line,
scores six points: a conversion after a touch-
down, in which the ball is taken over the goal
line again from scrimmage or is kicked be-

tween the goalposts scores respectively two
points or one point; a fleld goal (kicked from
anyir'here on the field) scores three points. Play-
ers must wear protective clothing.

Association fotball (or soccer) dates back to
the founding in England of the Football fuso
ciation (1863). It is an 11-a-side game played with
a spherical ball weighing 74-76 oz (396-453 El
and having a circumference of 7-28 in (69_71

cm). The traditional positions of the players
are: goalke€per: right and left back right, cen-
tre, ard left half-back: outside right, inside
right, centre forward inside left, and outside
left. These positions have now become very
flexible. The teams toss for the first kick (the
kickoff), following which the teams try to
kick or head the ball into the opponents' goal.

Only the goalkeep€r may use his hands, and
then only in his penalty area. Played all over
the world, the game is governed internation-
ally by the *F6d6ration internationale de Foot-
ball association.

Austmlian Rules is a fast 1&a-side game
played with m oval ball measuring 22.78 by
295in(57.2by73.6 cm),with which players may
run as long as ttrey bounce it every 9 m (10 yd).
The ball must be punched instead of thrown
There are four goalposts without crossbars at
each end. A gml kicked between the two inner
posts, scores six points; a behind, kicked be-
tween an inner and an outer post, scores one
point.

Canadian foottall is similar to American
football but is played with lz-a-side teams on a
larger field and has slightly different scoring
and rules.

Rugby f@tba]l uses an oyal ball that is
kicked or passed by hand. The game w:rs first
played at Rugby School, England, according to
tradition in 1823. In 1871 the Rugby Football
Union was formed" but its ban on professional-
ism led in 1893 to the secession of the Rugby
League (tlen called the Northern Union); there
are therefore two types of rugby. Rugby Union

top consumers
(carnivores)

secondary
con5umerS
(@rnivores)

primary consumers
(herbivores)

produceE
(plants)

DEAD

decomporrs

food chain. The feeding relationships betwen some plant and animals of a meadow habitat ale simplilied in this

food web; in practice many more links and various other organisms are involved.
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battle for the ball in a tight mass, is used to
restart the game after minor infringements.
The ban on professionalism was abandoned in
1995. Rugby League fmtball is a 13-a-side game
with slightly different rules and scoring in
which professionalism has always been al-
lowed; it is played mainly in N Englmd.

Football League An English association
fmtball competition for professional teams. It
was created in the N in 1888 to help finance
professional clubs by providing a systematic
series of matches, The Second Division was
added in 1892 with a system of promotion and
relegation between the divisions mn after;
the Third Division was added in 1920 and the
Fourth in 1958.

football pools A system of gambling in-
volving postal betting on the results of fmt-
ball matches. First appearing in the t]K in 1923,
ttrey are now controlled by a few companies
registered under the Betting, Gaming and Lot-
teries Act (1%il). The stake money is poole4
some 30% of which is available as prire money
(30% goes in running costs and ,10% in govern-
ment du9.
Foraminifera An order of small single-
celled organisms (protozoa) found on the sea
bed or as part of the *plankton They form tiny
calcareous often multichambered shells from
which they extend fine branching pseudopodia
to trap small protozoans and algae. Phylum:
Graflulorettulosai kingdom: Protoctista. See also
GLOBIGERINA

force The agency that changes either the
speed or the direction of motion of a body
(symbol:f). It is a *vector quantity defined as
the product of the mass of the body and the ac-
celeration produced on it. Force is measured in
newtons. See also cENTRIpETAL FoRcE; coRIo-
LIS FORCE.

Ford, Ford Madox (Ford Hermann Huef-
fer 1873-1939) British novelist, the grandson of
the Pre-Raphaelite artist Ford Madox Brown.
Among his many novels md books of criticism
and memoirs are the novels The C'od SoWift
(19751and Parade's End l79?4-28],,a tetralogy. He
founded and edited the English Review (1908).

Ford, Gerald R(udolph) (1913-2006) US
statesman; Republican president (tCl 4-771 f ol-
lowing Nixon's resignation.

Ford, Harrison (1942- \ US film actor. His
fllms, mostly adventure fantasies, include Star
Wa$ lSnl and its sequels Ratdrs oJ the Lost
Ark (19371, and Whot Lies kneoth (7fi01'.

Ford, Henry (1863-1917) US car manufac-

turer. The Ford Motor Campany was founded
in 1903 md in 1912 Ford introduced the assem-
bly line to manufacture the famous Model T,15
million of which had been mass-produced by
7928.

Foreagn Legion A French rnilitary force
formed in 1831 to serve in Frmce's Afrim
colonies. Its recruits are international but its
officers are usually Frenctr- The headquarters
are at Aubagne, near Marseille, with units in
Corsica and Djibouti.

forest An area of land covered largely with
trees and undergrowttl Over 20% of world
land area is forest, botft natural and artificidly
planted, making forests a vital part of the
global ecorystem as major suppliers of oxygen
as well as timber. They also provide habitats
for wildlife.

The species of trees growing depends mainly
on climate. Northern coniferous forests consist
largely of pine, spruce, and firs and provide
mftwood for paper pulp, furniture, construc-
tion, etc. In more temperate regions forests
consist primarily of mixed deciduou trees, es-
pecially oak, ash, ekn, beectr, sycamore, and
other hardwoods, used mainly in furniture. In
Mediterranean climates, the trees are adapted
to hot dry summers and include tl:e evergreen
oaks. Broad-leaved evergreen trees are also
found in New Zealand and South America, to-
gether with southern couifers. Tropical forests
are characterized by a great diversity of
species, usually of tall evergreen trees, with
many climbing vines and epiphytes The malrr
tropical rain forests are in the Arnazon and
Orinoco river basins, with others in Africa and
SE Asia In neighbouring regions of lower and
more seasonal rainfall, an open savanna forest
predominates, consisting of scattered decidu-
ous trees.

Forcstry, the cultivation and rnanagemmt
of forests, is of mai)r economic importance. In
the UK, forestry is controlled by the Forestry
C,ommission (established in 19ts), which is now
responsible for the production of most home.
grown softwoods.

forget-me-not An annual or perennial herb
of the genus Myosotis (50 species), of temperate
regions. It has long spikes of small flowers, usu-
ally blue with white cmtres. Several species are
grown as garden flowers. Family Boraginaftoe-

Forman, Milol (1932- )Czech film direc-
tor. His earlier films, sudr as Ifu Firemais Ball
(1967), blend humour md mial criticisn In
1968 he went to the USA, where he made On

Flew orter the Cul@o's Nest (195). More recent
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films include Amadeus (19E3), and The People vs

Inrry Fliflt (19961.

formic acid 1or metranoicaci4 HCooH)A
colourless corrosive liquid *fatty acid with a
pungent smell. It is used in textile finishing
and chemical manufacture. Formic acid occurs
naturally in nettles and insects. lts name comes
from the Latin rorf,ica, ant, whose sting is due
to the secretion of formic acid

Forster, E(dward) M(organ) l1s7e-19701
British novelist. His fiction and social criticism
stress the importance of human affection and
the need to cultivate both the intellect and the
imagination. His novels irclude Where Angels
Fear to Trcad (1$5), A Room with a View (',l908l,

Hov,tards End (L970), and A Possoge to India (7924).

Forcythaa A genus of shrubs (about 7
species), native to E Europe aad Asia and widely
grown as garden ornamentals. The masses of
four-petalled yellow flowers appear before the
leaves. The slender stems make the plants suit-
able for wall shrubs and hedges. The most com-
mon garden forsythia is the hybrid F.x
interrnedia. F amily: Oleaceoe (olive family).

Forth, River A river in SE Scotland rising on
the NE slopes of Ben Lomond and flowing 104

km (65 mi) E through Stirling to Alloa The
river then expands into the Firth of Forth (an

inlet of the North Sea) extending 82 km (51 mi)
in length and 31 km (19 mi) wide at its moutll.
It is spanned by the cantilever iron Forth Rail
Bridge (designed in the 18E0s by Benjamin
Baker) and a road bridge (19e1).

Fort Knox 37yN 8559w A military base in
the USA, in N Kentucky. Established in 1917, it is
the site of the US Depository, which contains
US gold reserves. Population (latest estl:382n.

Fortuna The Roman goddess of fortme and
good luck. She was usually portrayd standing
on a ball or wheel, indicating her mutability,
and holding a cornucopia from which she dis-

tributes her favours. She is identical with
Tyche.

Foft Worlfi 32 4sN 97 20w A city in the uSA,
in NE Texas near Dallas, centre of the N Texas
industrial area. Population (2000): 534694

forum A Roman marketplace; the forum was
the town's civic centre, containing all the main
temples and public buildings. See also AGoRr-

Fosse Way A Rorran road from Exeter
through Cirencester to Lincoh It marked the
frontier in the first phase of the Roman con-
quest of Britain (c.47 AD). Its characteristically

straight course is now followed partly by the
modem A429.

fossil The remains or traces of a plant or ani-
mal that lived in the past, usually preserved in
sedimentary rock It may be the whole or part
of the organism itself that is preserved, usually
chemically altered; alternatively it may have
dissolved away leaving an impression (mould),
which preserves its exact shape, or a cast, when
it has been replaced exactly by mineral fiIatter.
Examples of fossils are whole mammoths pre.
served in ice, insects preserved in amber, and
coal (the carbonized remains of extinct swamp
plants). Trace fossils include excrement, bur-
rows, or fossil tracks. The study of fossils is
called *palaeontology. See table on p.342.

fossil fuels fhe mineral fuels *coal *oil and
*natural gas that occur in rock formations.
They were formed by the deposition millions
of years ago of the remains of vegetation (ccl)
and living organisms (oil and gas), which were
buried under subsequmt deposition and later
subjcted to heat and pressure. Fo6sil fuels sup
ply a large proportion of our current *mergy
needs, but the reserves are finite (see also

GREENHOUSE EFTECT).

Foster, Norman, Baron (D35- ) British
architect. His high-tech designs include Stan-
sted Airport (l!Dl), the Berlin Reichstag (1999),

and *City Hall, London (2002).

Fourier, Jean Baptiste Joseph, Baron
(1768-1830) French mathematician and physi-
cist, noted for his method of expanding a peri-
odic function in terms of sine and cosine
waves, now known 25 fsurier rEbBis

Four Noble fniilrs The fundamental doc-
trine of Buddhism, set forth by Gautama in the
first discourse at Benares. The Truths are: exis-
tence is characterized by suffering; the cause
of suffering is craving to end craving is to end
suffering: the way to achieve this is the *Eight-

fold Path-

four o'clock plant A bushy perennial herb,
Mirabilis jolopa,iative to tropical America but
widely grown as an ornamental. It bears clus-
ters of red pink, white yellow, or streaked
flowers, which are tubular with a wide flared
mouth and open in the late afternoon Family:
Nyctoginaceae.

fowl, domesticA domesticated form of the
red *jungle fowl,Gallus gallus, native to Asian
forests. It was first domesticated about 4000
years ago as a religious and sacrificid mimal
and was used by the Rornans for food Since the
19th cmtury, a large number of breeds and va-

C
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Time *ale
(millions of

ERA PERIOD

fossil. Some extinct animals and plant from past geological ages.

rieties have been selected for size, resistance to
disease, egg production, shell colour, fertility,
and food conversion efficiency. See olso LrvE-
STOCK FARMING.

Fowles, John (1926- ) Brirish novelist,
whose works treat philosophical, psychologi-
cal, and social themes in a rich md often fan-
tastic manner. His novels tncfude The Collector

l79f;3),, The Magus (1961, The Frmh Lieutenant's

Womcr (1969), and Tltc Moggot (19851; he has also
written the short stories 1?r Ebony Tower 119741.

fox A carnivorous mammal belonging to the
*dog family (Canidoe). Foxes have pointed ears,
short legs, and large bushy tails. Generally noc-
turnal, they are solitary stealthy hunters. The
most familiar is the red fox (ulpes vdpes\,
found in forest and woodland and now ventur-
ing into suburban gardens (see FoXHUNTTNG).
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Some species are specialized for life in difficult
habitats, such as the *Arctic fox and the fennec
(desert fox). Chief gmera: Vulpes (9 species), Du-
si.yoa (South American foxesi I species).

Fox, Charles James (u4r1806) British
Whig politician; the flrst British foreign secre-
tary 1782). He entered parliament (1768) as a

supporter of Lord *North but opposed North's
American policy. Fox resigned over George
lll's appointment of the Earl of Shelburne
(7737-7w51 as prime minister in u82 and
joined North in a coalition that briefly took
office under the Duke of Portland (1738-1809)

in 17E3. He supportd the French Revolution"
over which many Whigs joined the Tories.
and in 1798 he was dismissed from the privy
council for opposing war with Revolutionary
France.

For, George |[62441l. English religious
leader, founder of the *Quakers. A Puritan by
upbringing, Fox became dissatisfled with es-

tablished christianity and the state's control of
the church. In 1646 he had a personal revela-
tion and thereafter preached a gospel of love,
stressing the immediate guidance of the Holy
Spirit. He was frequently imprison€d

foxglove A herbaceous plant of the genus
Digitalis, especially D. ptr purea, a biennial herb
native to W Europe but naturalized elsewhere.
Foxgloves have large grey-green leaves and tall
spikes of drooping bell-shaped flowers, purple,
yellow, or white in colour. The dried leaves
contain *digitdis . Famlly:. krophularioceae.

foxhunting A sport in which huntsmen on
horseback pursue a fox witl a pack of 20 to 30
specially bred dogs, called foxhormds, which
hunt by scerit. It has been organized in the UK
since the 18th century. The hunt officials, who
traditionally dress in scarlet coats, are the mas-
ter of foxhounds, who directs the hounds, and
one or more whippers-in, who help to control
them. Mounted followers (the field)accompany
the hunt. Although supportd by many coun-
try people hunting is opposed by many others,
notably rhe League against cruel sports. FoI
lowing a long parliamentary battle, hunting
with dogs was made illegal in England and
Wales in 2004 (effective 2005): the sport had
previously been banned by the Scottish Parlia-
ment (2m2). Many hunts have found ways to
continue their traditions while staying on t}le
right side of the law.

for terrier A breed of dog, either smooth-
haired or wire-haired, developed in England
for hunting foxes and badgers. It is sturdy
with a broad tapering muzzle and small droop

ing ears. The coat is mainly white with black
and tan markings. Height: 37-39 cm.

fraclure The breaking of a bone. This usually
occurs as a result of injury but it may happen
very easily in bones diseased with cancer or os-

teoporosis (pathological fracture). In a simple
fracture the ends of the broken bone are not
displaced: in a compound fracture the broken
bone pierces the sktl. Fractures are treated by
aligDing the ends of the broken bone and im-
mobilizing them. Sometimes, it is necessary to
pin fractures surgically.

Fragonald, Jean Honor6 lo32-tffil
French *rococo pa.inter whose light-hearted
and delicately erotic subjects include The Swing
ard,The Progress of love. Dutch influence can be
seen in a number of his landscapes and por-
traits.

France, Anatole (Jacques Anatole Franqois
Thibault; 1844-1924) French novelist. His inter-
vention in t}le *Dreyfus case (1897)marked the
beginning of his commitment to soaialism and,
during his final years, comunisrn In such
novels as Llle des pingouins (IXB) and lts Dierx
ont soif (1913) his view of mankind is deeply p€s-

simistic. He was awarded the Nobel Prize in
1927.

France, Republic of A country in W Eu-
rope, bordering on the English Channel in the
N, the Atlmtic Ocean in the ,w, ild the
Mediterranean Sea in the S. It includes the is-
land of Corsica and several overseas regions
(Martinique, Guadeloupe, and French Guiana).
Overseas territories include Frmch Polynesia
and New Caledonia Fertile lowlands cover
most of the N and W of France, rising to the
Pyrenees in the S, the Massif Central in the SE,

and the Vosges, Jura and Alps in the E. The
principal rivers are the Seine, the loire, and the
Rh6ne. Ecoromy agriculture is important, espe-
cially animal products: the wine industry is a
major source of revenue. There were large-
scale developments in the industdal sector
after World War II but economic growth has
slowed down in recent decades. Histor)4 France
today approximates to the ancient region of
*Gaul, which was conquered by Julius Caesar in
the lst century Bc. It became part of the
Rornan Empire and in the 1st century ao Chris-
timity was introduced to the provinces into
which Gaul was divided. From t}le 3rd to the
sth centuries, it was overrun byGerman tribes,
including the C,oths, Vandals, and *Frmks
(from whom the name France is derived). The
Frankish kingdom reached its peak under
Charlemagne (reigned 768-814) andlis Carolin-
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gian dynasty continued to rule in France until
987, when Hugh Capet became the flrst Capet-
ian king. During the 10th century Norsemen
(Vikings) established themselves in what be-
came Normandy md in 1066 invaded England.
The claims of English kings to French territory
were realized on a large scale by the Angevins
md consequent conflict between France and
Englmd culminated in the *Hmdred Years'
War (1337-1453), as a result of which the Eng-
lish were expelled from all of France, except
Calais. The Capetians were succeeded by the

"valois dynasry (1328-1589), a period thar saw
the begiming of France's long rivalry with
Spain for hegemony in Europe. During the
*Wars of Religion the first *Bourbon, Henry
IV, came to the throne (1589). The first half of
the 17th century was dominated by Cardinal de
*Richelieu and his prot€g6 and successor as

chief minister, Cardinal Mazarin (1602-61).

They were responsible for Frmce replacing
Spain, after the Thirty Years'War, as the
supreme Europem power (1559). During the
reign (1643-125) of *Louis XIV France reached

regions area population
0eeg)

chief town
(sq km)

Alsace
Aquitaine
Auvergne

Basse-Normandie
Bourgogne (Burgundy)
Bretagne (Brittany)

Centre
Champagne-Ardenne
Co6e (Corsica)

Franche-Comt6

Haute-Normandie

ile-de-France

Languedoc-Roussillon
Limousin
Lorraine

NIidi-Py16nees

Nord-Pas-de-Calais

Pays de la Loire
Picardie
Poitou-Charentes
Provence-Alpes-Cote d'Azur

RhOne-Alpes

Oveseas depaftments

Guadeloupe
Guiana
Ivlartinique
R6union

Te tr it o r i a I co I i6ti v iti 6
Mayotte
5t Pierre and Miquelon

Overseas teffitories

Southern and Antarctic Territories
New Caledonia
French Polynesia
Wallis and Futuna

8280 1734145
41 308 2908359
26013 r 173878

17589 1422193
31582 12768/,6
2720A 2906197

39 1 51 24AO329
25606 1342363
8680 260 1 96

16202 1 1 17059

12317 1780192

12012 9962011

27376 229564
16942 710939
23547 2310376

4534A 255A687

12414 3996588

32082 3222061
19399 't 857834
25810 1301407
31 400 4476151

43698 s645407

Chief town

Basse-Terre

Strasbourg
Bordeaux
Clermont-Ferrand

Caen
Dijon
Rennes

Orl6ans
Chalons-sur-Marne
Ajaccio

BesanCon

Rouen

Paris

Montpellier
Limoges
Metz

Toulouse

Lille

Nantes
Amiens
Poitiers
Marseille

Lyon

Cayenne
Fort-de-France
Saint-Denis

ChEf town

Dzaoudzi
5t Pierre

Chief town

Noumaa

ftl.r.-U,,

Republic of France
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the zenith of its power md brilliance. Decline,
however, began before his death and gathered
speed in the following decades. The disastrous
*Seven Years' War forced France to recognize
British supremacy in North America and India
and the political reaction and economic incom-
petence of the later Bourbon kihgs precipi-
tated the *French Revolution in U89. The First
Republic was proclaimed (1792) and Louis XVI
was guillotined (1793) in spite of the military
opposition of the malrr European powers (see

REVoLUTIoNARY AND NAPoLEoNIc wARs).
In 1799 Napoleon Bonaparte overthrew the Di-
rectory, becoming first consul and. in 18M,
emperor. By 1808 he had brought most of con-
tinental Europe under his way but in 1815 he
was finally defeated at Waterloo and exiled
The Bourbons were restored until 1830, when
the July Revolution raised Louis Philippe to the
throne. Overthrown in the Revolution of 1848,

the monarchy was replaced by the Second Re-
public of which Louis Napoleon became presi-
denq in 1852 he proclaimed himself emperor
as *Napoleon IIL During the Second Empire
France underwent the beginnings of industri-
alization but its prosperity was not sufficient
to achieve victory in the "Franco-Prussian War,
in which Napolmn's ignominious leadership
led to his overthrow (1870). The subsequent
Third Republic lasted mtil 1910. in spite of
*World War I and political dissension. After
the outbreak of World War II France fell to
Germany and a procermn government was
established at Vichy, while *de Gaulle led the
Free French resistance in London. In 1944

France was liberated by the Allies and de Gaulle
established a provisional government that
gave way (19,16) to the Fourth Republic. Thb im-
mediate postwar period was overshadowed by
war in Indochina and by the crisis in Algeria
that precipitated the fall of the Fourth Repub.
lic (1958). De Gaulle was recalled from retire
ment and" as president of the Fifth Republic,
instituted firm government. In May 1968, how-
ever, the Republic was shaken by serious re
volts among students and a wave of strikes and
in 1969 he resigned. Gaullist principles never-
theless continued to influence government
under his successors Pompidou and Giscard
d'Estaing. Mitterrand's elmtion (1981) made
him the first socialist to hold the office of
president in 35 years. The 1995 presidential
elctions showed a swing to the right, with the
election of Jacques Chirac. He was re€lected in
2002 and succeeded by the right-winger Nico-
las Sarkory in 2007. France adopted the single
Europem currency in 1999-2002. Official lan-
guge: French. Currenclz: euro of 100 cents.

Area: 543 814 sq km (209912 sq mi). Population
(2007 est): 63 713 926. Capital Paris.

Francis Ferdinand (1863-1914) tuchduke of
Austria and heir apparent to his uncle, Em-
peror "Francis Joseph- His assassination (28

June 1914) by a Serbian nationalist at SaraFvo
precipitated *World War I.

Francis Joseph (1830-1916) Emperor ofAus-
tria (1848-1916) and King of Hungary (1857-

1916). His long reign saw the rise of national
tensiom in the Empire, which led to the estab-
lishment of the Dual Monarchy of *Austria-

Hungary, under which Austria and Hungary
coexisted as equal partners under the Austrian
Crown He was defeated in the Austro-Prussian
War of 1866 but in 1879 he allied with the re-
cently formed German Empire and in 1882

with Italy, forming the *Triple Alliance. His ul-
timatum to Serbia, following the assassination
by a Serbian nationalist of his nephew Arch-
duke *Francis Ferdinand (f914), led to *World

War I.

Francis of Assisi, St (Giovanni di Bernar-
done; c.1182-1226) Italian friar, born in Assisi.

.He renounced his worldly life in 1205 to live
in poverty and devote himself to charitable
works. Gaining followers, he founded his order,
the Francis@trs in 1209. He travelled tlrough-
out Spair the Holy Iand" and Egypt. He re
ceived the stigmata in 1224 and was canonized
in 1228. Feast day: 4 Oct. The Franciscan order
has remained an important missionary and
charitable branch of the Romaa Catholic
Church

Francis Xavier, St(1506-s2) Spanish *Jesuit

missionary. while studying in Paris (1523-34)

he met St Igratius of Loyola and helped him
found the Jesuit order. From 1il1 he estat>
lished missions in the Indies, India and Japan.
Feast da)4 3 Dec.

francium (Fr) The heaviest alkali metal a
very unstable radioactive element discovered
in 1939 by Perey. The longestJived isotope 2'z3Fr

has a half-life of 22 minutes; traces of the el-
ement exist in nature. At no 87i at u/t (223); mp
27"C:bp677oC

Franck c6sar Auguste (1822-90) Belgian
composer, organist, and teacher, who settled in
Paris in 1834. Franck was influenced by Bach
and evolved a highly chromatic form of har-
mony. He also developed'ryclic form,' the N
of the same theme in more than one move-
ment of a \flork. His compositions include Syrn-

phonic Variations (for piano and orchestra; 1885),

C



Franco, Francasco 346

D

a symphony (1886-88), and a string qurtet
(188e).

Franco, Francisco (7992-79751 Spanish gen-
eral and statesman; dictator from 1939 until his
deati- He became chief of the General Staff in
1935 and on 18 July 1936, staged a military up-
rising against the Republican C,overnment of
Manuel Azaria (1880-1910) that precipitated the
*Spanish Civil War. In October 1936, he became
head of state in the Nationalist Zone and com-
mander in chief of the rebel forces. By 1939,
with help from Hitler and Mussolini" he had
defeated the Republican forces and become the
absolute leader of SpafuL Franco's government,
in which the National Movement (see FALANGE
ESpAfroLA) was the only political party, re
mained sympathetic to Hitler but stayed neu-
tral throughout World War II. Spain was
exduded from the newly formed UN in 1915
but was admitted during the Cold War, when
Franco's anticommunism made him a more
attractive dly. Although his government
achieved considerable economic advance for
Spain, he operated a dictatorship that toleratd
no opposition

Franco-Pru$ian War lt9To-71l A war be-
twen France and Prussia Fearing Bismarck's
proposals to make a relative of William I of
Prussia the king of S1nin, France declared war.
Napoleon III and his army were soon defeated
at the battle of "Sedan but French resistance
continued Napolmn was deposed and the
Third Republic was established. The Treaty of
Franldurt imposed a huge indemnity on
France, which ceded Alsace and Lorraine to the
newlyestablished German Empire; France was
left economically weakened and politically di-
vided-

frangipani n tropical American ffee,Plume-
ria rubra, c:.tltivated throughout the tropics. It
has tapering long*talked leaves and round
cluters of fragrmt pink, reddish-purple,
white, or yellow flowers, used to make per-
f lurne. Fanily. Apu yntceae.

Frank, Anne 0929-451German Jewish girl,
who died in a Germm concentration camp. Her
diary became a symbol of Jewish resistance and
courage following its publication in 1947. She
wrote it while hiding from the Nazis in Ams-
terdam in 1942-43. Ntet being betrayed she
was sent to Belsen" where she died

Frankfurt am Main so(bN 841E A ciry in
W Germany, in Hessen on the River Main A
malx banking and commercial centre, it is
famed for its trade fairs, especially the annual
book fair. It was the seat of the imperial elec-

tions (fth to 18th centuries) and coronations
11ffi2-179?1 of the Holy Rom emlnrors md
the original horne of the Rothschilds. Popula-
tion (1999 st): 644700.

frankincense (or olibanum) An aromatic
gum resin obtained chiefly from trees of the
genus Boswellia especially B. carteri, which
grows in the Middle East. It smells of balsam
when heated. and burns brightly giving off a
fragrant odour. Franlincense hm been known
since ancient Egyptian times and is still used as
m *incense, in fumigants, and in perfumes.

Franklin, Benjamin (rz0o-90) US diplomat,
rientist, and autllor. His experiments with sta-
tic electricity established the electrical natue
of thunderstorms and led him to invent the
lightning conductor. In the disputes that led to
the American Revolution he represented Penn-

ryluania's case to Britain (u57-62 u56-75)and
c a member of the C.ontinental C.ongress
helped frame the Declaration of Independence
(125). As a diplomat in hris (126-E5), he en-
listed French help for the colonies and later ne-
gotiated peace with Britain (1783).

Ftanks A Germanic people, who invaded
Roman *C,aul from the Rhineland between the
3rd and st}l centuries AD. One of the Frankish
tribes, the Salian Franks, gained control of
most of Gaul under their ruler Clovis (d511)
and were converted to Christianiry. The Frank-
ish state was ruled by the *Merovingian

dynasty (named after Clovis' grandfather,
Merovech) until its replacement by the Car-
olingians (nam€d after *Charlemagne) in 751.

The Carolingian empire lasted until its division
in 8,13. The western Franlish kingdom was the
nucleus of France

Franz tosef land (Russian name: zemlya
Frantsa losifa) A Russian archipelago of about
85 icebound islands in the N Barents Sea, They
were discovered in 1873 by Austrians and an-
nexed by the Soviet Union in 1925. Totd area:
about 207q) sq km (79905 sq mif
FrasCr Riyer A river in W Canada, the chief
dver of British Columbia" Rising near Mount
Robsorl it flows rapidly through mountain
gorges and eventually empties into the Strait
of C,eorgia near Vancouver. Length: t:70 l(In
(8s0 mi).

fraud In law, making a false representation,
by words or conduct or by withholding facts
where there is a duty to disclos€ them, in order
to obtain a materid ad\rantage. To prove fraud
it is necessary to shovy that a fals€ representa-
tion was made (1) knowingly, (2)without belid
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in its trutlL or (3) recklessly, without concern
whetier it was true or noL

Frazer, Sir lamec Georg€ (185,r-l9lt)
British anthropologist and writer. Frazer's
malrr work was The C'oldet Bough (first edition
1890). The results of his work were far-
raching, influencing people outside the an-
thropological field.

Frederick (l) Barbarossa (c.1123-90) Holy
Roman Emperor (1152-90; crowned 1155). He
was engaged in a long struggle with thepapacy
and was excommunicated in 1160. His wardng
against the Lombard cities wil ultimately un-
successfuli they regained their independence
in 1183. He failed to suMue his powerful
cousil Henry the Lion fruH), but estab-
Iished his authority in Poland Hungary. Bo
hemia and Burgundy.

Frederick ll (1194-1250) Holy Roman Em-
peror (1220-50) and, as Frederick I, King of
Sicily (1198-1250). As leader of the sixth Crusade
(1228-29) he captured Jerusdern but remained
an opponent of papal policy and was excom-
municated three times (1227,1239,12,15). He was
a man of wide learning but neglected the gov-
ernment of his possessions.

Frederick (ll) the Great (1712-86) King of
Prussia (U,(F86), who made Prussia a mairr
European power. He liberalized the Prussian
legal code and introduced mnomic md social
reforms that reinvigorated Prussian society
and institutions. His conquest of Silesia (1740)
gave rise to the War of tJrc *Austrian Succes-

sion (17.10-,18), after which his possession of the
region was confirmed His victory in the
*Seven Years'War (1756-53) established the
military supremary of Prussia

freemasonry A secret society for men,
which declares itself to b€ based on brotherly
love, faith, and charity. It probably developed
from the medieval stonemasns'guilds. In its
modern form freemasonry dates from the es-

tablishment (1717) in England of the Grand
Irdge, to which some 9250 pri te lodges are
now affiliated During the 18th century ma-
sonry spread to America and the colonies as

well as to continental Europe. Its ceremonies,
which are allegorical and illustrated by synts

bols, demand a vow of secrecy as well as a belief
in God md are based on Old Testament anec-
dotes and moralities.

Opposition to masonry orginated with a
papal bull {U38) excommunicating masons,
since when Roman Catholics have Dever ac-
cepted its pdnciples or its secrecy.

Freesia A genus of ornamental South African
plants (20 species)i cultiwated commercially, es.
pec'ially as a y)urce of cut flowers. Growing
from corms, they have sword-shaped leaves
and clusters of funnelshaped lemon-scented
flowers of rrarious colours. Most cultivated ya-

rieties are hybrids derived ftom F. reJracta
(with yellowish flowers) and F. armstronqli
(rose-purple flowers). Family Iridaceae.

Freetown E 20N 13 oswThe capiral and main
port of Sierra Leone, on the Atlantic coast. It
was founded in t}Ie late 18th century as a
refuge for freed slaves and was capital of
British West Africa (1808-74), becoming the
capital of Sierra Leone in 1961 Population (1999

est):822000.

free will In philosophy and theology, the
ability of man to chmse his own destiny, as op
posed to the idea that everythitrg thar happens
to him is inevitable. Philosophers are con-
cerned to discover what the presuppositions
and implications of free will are, compared to
those of *determinism. They are also con-
cerned to discover to what extent free will and
determinism can be compatible. In a theistic
context, determinism is replaced by *predesti-

nation, the view that all events, including
human choice, are fixed by the will of C,od.

freezing The preservation of food by keep
ing it frozen, thereby arresting the develop
ment of the microrgmism responsible for
the decay of the food Home freezers keep food
at a temperature of about -18"C (-O.4"F). Most
foods are well preserved by freezing, with lit-
tle loss in nutritional \ralue but some with a
high water content witfiin the cells of the foo4
such as strawberries md cucumbers, become
soggy after freezing as a result of damage to
the cell structure by ice formation. Most veg-
etables are blanched (boiled for 2-4 minutes)
before freezing to urest the action of en-

rymes. It is the residual enzymic action that de-
termines the recommended storage time. In
freeze drying food is rapidly frozen under very
low pressure. Any water present freezes and
then sublimes under the low pressure.

Frege, Go,ttlob (1848-1925) C,erman mathe-
matician and logician, who extended *Boole's

work on symbolic logic by using logical sym-
bols not already used in mathematics (symbols
for or,iI-thefl, etc.). This is now standard prac-
tice in logic.

Fremantle 32 o7S 115,14E A mai)r seaport in
Western Australia SW of Perth at the mouth
of the Swan fuver. Kwinana an important in-
dustrial complex with oil and nickel refineries
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and bulk-grain facilities, is nearby. Population
(latest est): 23 981.

French A Romance language spoken by 45
million people in France, and extensively in
Canada Belgium, Switzerland, md elsewhere.
It is the official language of 21 countries. Stan-
dard French, based upon the Parisian dialect
known as Francien, has been France's offlcial
administrative language since 1539. It has re-
placed most northern dialects, known collec-
tively as langue d'oil, md has superseded the
Occitan dialects of S France, known as langue
d'oc (see pRovENQAL). During the 17th century
the *Acad6mie Franqaise md the publication
of a standard dictionary (1680) quickly stabi-
lized the language.

French bean ,qn annual herb, Phoseolus vul-
goris, also called kidney bean probably native
to South America but widely cultivated. It has
large heart-shaped leaves and white pealike
flowers. Both dwarf and twining varieties are
grown for their *beans, usually eaten in the
pod. The harioot bean is a variety of French
beal grown in warm climates: the seeds are
used for making baked beans.

French Community An association of
states, comprising France and its former
colonies, established by the new Fifth Republic
after a constitutional referendum (195E). In ad-
dition to France it includes Guadeloupe, French
Guiana, Martinique, Mayotte, La R6union, St
Pierre md Miquelon, Southern md Antarctic
Territories, French Polynesia, New Caledonia,
mdWallis and Futuna-

French Guiana A French overseas region on
the NE coast of Soutfi America. A rnrrow fer-
tile ccstal belt rises to a mountainous interior,
which is covered in dense forest rich in valu.
able timber. Histor]4 Europeans in search of
*Eldorado explored the region from the early
16th century, but it was not settled until the
17th century, when the French Dutch Por-
tuguese, md English competed for possession.
In 1817 it was finally obtained by the French.
who established peml colonies, including the
notorious one on Devil's Island, in the territory.
The French Guianese have had full French citi-
zenship since 18,18. Area: about 91000 sq km
lU74O sq mil Population (2001 est): 168m0.
Capital: Cayenne.

French horn An orchestral brass instru-
ment, which evolved from the hunting hom. It
consists of a long narrow coiled tube with a
wide bell and a cupshaped mouthpiece. In the
18th century crooks of tubing of different
length were inserted to enable it to-play in var-

ious keys. In the 19th century valves were
fitted giving the horn in F a complete range of
about three octaves. lt is a transposing instru-
ment: its music is written a 6fth higher tlan it
sounds.

French Polynesia (former name: French
Settlements in Oceania) A French oversas ter-
ritory in the S Pacific Ocean consisting of sev-

eral island groups. The most important of
these are the Gambier Islands, the Society
Archipelago, the Tuamotu Archipelago, the
Tubuai Islands, and the Marquesas Islands.
Area: about zlo00 sq km (1500 sq mi). Population
(2001 est): 238 000. Capital: Papeete.

French Republican calendar The calen-
dar adopted (U93) in France during t}le French
Revolution and retained until 1806, when
the Gregorian *calendar was reintroduced. The
year began on 22 Sept (the date in v92 when
the Republic came i.uto being) and had 365 days
divided into 12 nonths of 30 days eactr

Frendr Revolution The overthrow of r}le
French monarchy as a reaction to the corrupt,
feudal and incompetent government of the
Bourbon kings. In 1789 Louis XVI was forced to
sumon the *states General but its Third Es-

tate, opposing aristocratic attempts to domi-
nate proceedings, formed its own National
Assembly. Riots foll. owed. the Bastille was
stormed, the king was mobbed at Versailles,
and the Assembly (from July the Constituent
Assembly) promulgated the Declaration of the
fughts of Man Feudalism was abolished and in
September 179L a new constitution was ac-
ceptd by the king following his thwarted at-
tempt to flee France (the flight to Varennes).
However, his uncoolr€rativeness fostered the
growing republicanism of what became the
Legislative Assembly (Octob€r fq) and t}len
the National Convention (Septemb€r f92). The
Convention proclaimed a republic and in Janu-
ary 77qr, louis was executed The moderate
Girondins, discredited by France's war reverses
(see nrvotuttoNlRy AND NApoLEoNIc
wARs), were now ousted by the Jacobins and
power passed to t}te Crmmittee of Public
safety. under *Robespierre the committe€
conducted a *Reign of Terror in which thou-
sands of suspectd antirevolutionaries were
executed. His extremisnl however, brought his
downfall (V94)and led to the establishment of
the Directory (1795), which struggled with co
nomic crises until Napoleon's coup d'6tat (1799)

brought the Revolution to an end.

French Southem and Antarctic Teri-
tories A French overseas territory (since 1lE5)
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comprising Terre Ad6lie in Antarctica with the
islands of Amsterdam and St Paul and the Ker-
guelen and Crozet archipelagos in the Indian
Ocean.

frequency the number of cycles completed
by a vibrating system in unit time, usually one
smond (symbol: v or fl. The unit of frequengy
is the hertz (see HERTZ, HETNRTCH RUDoTF).
The angular frequency, or, is related to the fre
quency by the equation o=zfi, and is meas-
ured in radians per second

frequency modulation see MoDULA-
TION.

fresco A dassical and Renaissance method of
wall decoration in which pure pigments dis-
solved in water were applied to the wet lime-
plastered surface of a wall, producing a
chemical reaction that made the coloux a per-
manent part of the w-all Up to about 15m the
design was sketched freehand onto the rough
plaster surface. Separate areas of the sketch
were then filled in with fine smooth plaster
and detailed colour was applied in layers of dif-
ferent pigments. Subsequently the cartoon, as

used by Michelangelo, Raphael Holbeiq and
others, allowed for rnore complicated premed-
itated design. The composition was drawn on
sheets of 1nper, later applied to the wall, and
the design pricked through with a stylus or
with charcoal dust forced through the stylus
piercings. Fresco painting was revived in the
20tI century by the Mexican muralists Orozco
and *Rivera-

Freud, Sigmund (18s6-1939) Austrian pio
neer of psychoanalysis. Freud studied medicine
and in 1882 Fined the staff of a psychiatric
clinic in Vienna" An interest in hypnosis devel-
oped through his collaboration with Josef
Breuer (1842-1925) and Jean-Martin Charcot
(1825-93). Following the publicatior with
Breuer of Studies in Hysteria (1895), Freud
evolved his theory that neuroses were rooted
in suppressed sexual desires and sexual experi-
ences of dildhood ln The Intetpretation of
Dreams (789\ he analysed the content of
dreams in terms of unconscious desirs. His
emphasis on the sexual origin of mental disor-
ders aroused great controversy. In 1902 Freud
established a cirde in Vienna, which later (1910)

became the Intemtional PsychoAnalytiGl SG

ciety. However, many oJ its members, includ-
ing Carl *Jung and Alfred *Adler, resigned
over disagreements. Freud left Vienna in 1938,

following the Nazi invasiorL joining his son in
London His other books include The Psy-

chopothology oJ Ererydoy IiJe (1904), Totem and

faboo (l9Bl, and Beyond the Plcasure kiuiple
(1920). His grandson Lucian Fretd (1922- ) is a
painter, who became a British citizen in 1939.

His bleakly realistic portnits and nudes are ex-
tremely highly regarded and command enor-
mous prices.

Freyja 1or Frcya) The Norse goddess of love
and fertility, the sister of Frey, the god of sun-
shine, rain, and fertility. She is the Norse coun-
terpart of Venus and is the leader of the
*Valkyries. In some sources she is identified
with *Frigga"

friction A force exerted at the boundary be-
tween two solids or fluids that retards motion
between them. In solid friction a disti.Dction is
drawn between sliding friction and rolling
friction. Sliding friction is further divided into
dynamic friction, defined as the minimum
force needed to keep a body sliding, and static
friction" defined as the minimum force needed
ro move a stationary body. The latter is slightly
greater than the former. In rolling friction the
force of resistance is less than in sliding fric-
tion as the rolling body moves up the side of a
depression made in the stationary My. The co-
efficient of friction is defined as the ratio of
the frictiond force to the perpendicular reac-
tion between the surfaces. Friction is caused
primarily by the two surfaces interlocking at
the microscopic level. It is reduced by the use
of lubricmts, such as grease or graphite.

Friedman, Milton (19t2-2006) US econo
mist, known for his theories on monetary sup
ply, which contradict those of *Keynes. His
published work which argues for the free
market economy, indudes A Theory oJ tlw Con-

sumption Function (1571, Capitolien and Freed,om

(1962), and Money Mischief (1992). He won the
1976 Nobel Prize.

Friends of the Earth A British environ-
mental pressure group. Established in 19n, it
campaigns on environmental issues through
demonstrations public meetings, and parlia-
mentary legislatiorl Targets have included mo
torway projects, commercial whaling, and
industrial pollution (including nuclear power
plants). The organization also has branches in
70 countries, directed from the Netherlands.

Friesian cattle A breed of black-and-white
Gttle originating from the province of Fries-
land in the Netherlands. Theywere exportd to
North America by early settlers and there de-

veloped as Holstein-Friesians. They are high-
yielding milk producers and crosses, esPecially
with a Charolais or Hereford bull give good
beef.

C
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frigate bild A seabird belonging ro the
genus Fregata andfamily Fregatidae (5 species),

occurring in tropical and subtropical meanic
regions, also called man-of-war bird because it
often steals food from other birds in midair.
80-115 cm long, frigate birds have narrow
wings spanning up to 2.3 m, a long hmked bill,
and a forked tail. Males are glossy black md de-
velop an inflatable red throat sac in the breed-
ing season; females are brownish black with
white underparts. Order: Pelecaniformes (ga*
nets, pelicans, etc.).

Frigga (or Frigg) The Norse goddess of mar-
ried love and the hearttr the wife of *Odin. In
some legends she is identified with *Freyja; her
name is preserved ia Friday.

Frisian lslands A chain of islands in the
North Sea extending along the cmst of, md po-
litically divided b€tween, the Netherlands, Ger-
many, md SW Denmark. The chain comprises
three main groups: the West, North and East
Frisian Islands. The Frisian language was for-
merly spoken along the North Sea coastal re-
gion of Holland as far as Schleswig in Germany.
It is now principally conflned to Friesland
province in Holland and certain offshore is-
lands including Helgoland in the North Frisian
islands.

fritillary (botany) A bulbous perennial plant
of the genus Fritillaria (80 species), mostly na-
tive to N temperate regions. The leaves are nar-
row and the bell-shaped flowers droop from
slender stalks. The Europ€an snake's head (F.

meleagris\ has reddish-purple chequered flow-
ers. The crown imperial (F . imperialis), native to
N India has a cluster of pendant red flowers at
the top of a tall (120 cm) stem, topped by a tuft
of leaves. Both species are popular garden
plants. Famil)4 liliaceae.

fritillary (zoology) A *nymphalid butterfly,
usually brown or orange marked with black.
Chief genera: Boloria, Melitoea.

Friuli-Venezia Giulia a semiautonomous
region in the extreme NE of ltaly. Ir was
formed in 791:7 arld, incorporated Trieste in
1954. It consists of mountains along the N bor-
der with Austda and a coastal plain in the S.

There is arable or livestock farming tlrrough-
out the region. Area: 7850 sq km (3031 sq mi).
Population (2000 est): 1 185172. Capital Trieste.

Froebel, Friedrich Wilhelm August
(7782-78521 Germu pioneer of nursery educa-
tion. He applied the concept of harmonious
growth to the development of cNldren in The
Education of Man (1826). His view that children

should spend time together in creative play led
him to found the first kindergarten (18}7) at
Blankenburg.

frog a hil-less mphibim of the fmily
Ranidoe, which includes bullfrogs, hairy frogs,
and leolnrd frogs. Many other socalled frogs,
such as *tree frogs, are actually toads. The
European frcg lRana temwarial grows to 10

cm. Greenish-brown with black markings, it
spends most of its life on land, feeding on in-
sects, md only returns to water to bre€d
Ordet: Anura.

froghoppera small jumping insect belong-
ing to the faniTy Cercopidae (about 2000
species). Froghoppers feed on plant juices,
sometimes becoming pests. Eggs are Iaid on
stems or roots and the *nymphs remain sta-
tionary until adult. They often protect them-
selves against predators and desiccation with a
cover of white froth ("cuckoo spit'), produced
by blowing air mixed with fluid from the anus
through a valve in the aMomeL For this rea-
son they are often known as cuckoospit in-
sects and spittlebuEs. Otdel: Hemiptra.

front In metorology, the interface between
two air masses of different thermal character-
istics and origins. Where the air masses con-
verge the warm. air, being lighter, rises and
slopes over the cold air. Distinctive weather
phenomena are associated with fronts, particu-
larly the development of depressions, and they
are important in weather forecasting.

Front de Lib6ration nationale (FLf,)An
Algerian nationalist group that organized the
war of independence against France (19*l-62).
Formed in 1954, the FLN began a campaign of
terrorism and sabotage. In .1956 it organized it-
self like a government, sending diplomatic
missions abroad, aad in 1958 set up a provi-
sional governmmt in Tunis. In 1962 the French
agreed to Algerian independence md when
Ahmed Ben Bella (1916- )became president in
1963 the FLN became Algeria's sole political
party.

frost A weather condition that occurs when
the temperature falls below 0'C (32'F). It is rec-
ogrized by the icy deposit that forms but if the
air is very dry this will not occur. In weather
forecasting grades of severity of frost are dis-
tinguished as slight (-{.1 to -3.5'C), moderate
(-3.6 to -6.4"C), s€vere (-65 to -1L5oC), and very
severe (below -11.5'q. A distinction is made be-
tween ground frost, measured at grass level,
and air frost, measured at a height of 14 m (4
ft).
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Frost Robert (Lee) (1874-1%3)us poet. He
became famous with the publication of A Boy's

Will (U13) and North of Boston (1914). His work,
which is often pastoral, has a dark undercur-
rent of anxiety and suffering.

frostbite Damage to part of the body, usu-
ally a hand or foot, resulting from exposure to
extreme cold. The blood vesseis to the affected
limb constrict so that little blood (and there-
fore essential oxygen) reaches the skirL nerves,

and musdes. This may lead to loss of sensatiorL

ulcers, and eventually gangrene, necessitating
amputation. Initial treatment is gently to
warm the affectd part.

fructose A simple sugar C5H1p6 that is
sweeter than sucrose and present in green
leaves, fruits, and honey.

fruit The fertilized ovary of a flower, which
contains the seed (or seeds) and may incorpc
rate other parts of the flower (e.g. the recepta-
cle in strawberries, the bracts in pineapples).
The variation in the structure of fruits reflects
the different means they have evolved to en-
sure dispersal of the seeds, which is essential to
prevent overcrowding and enable the plant to
spread and colonize new habitats. Fleshy fruits,
for example, are usually eaten by animals, the
seeds passing out with their faeces. Animals
can also carry hooked or sticky fruits on their
bodies. Seeds dispersed by wind are usu.ally
very light: they are either forcibly ejected
from their fruits, for example from the *cap
sule of poppy and the pods of leguminous
plants, or they remain attached to the fruit,
which can itself remain airborne for consider-
able distances. Some fruits ar€ distributed by

recepta.le

core

C

r<eptacle,
from which
fl@er patu

FEI' pore

cpsule eed

ovary
wall

scar where
petals have
fallenachenes

sawberryThe true fruits, which are
formed from the ovary and contain the
seeds, are the a(henes on the surface of
the fleshy r<eptele.

The seds within lhe capsule ac
out through the pores.

apple The fl6h of the apple is the
Eeptacle; the core develops frcm the
ovary and contains the seds (pips).

lupin when ripe, the pod 5plit5 open
and curls back, ejecting the reds.

remains
of stamens
and spals

poppy
shaken

skin

stone

plum This rruit, like all drupes (stone
lruits), is made up of three layert.

herb bennet The h@ks cling to the
Iur of animals, which thu5 dispe6e the
seeds

pappus of
hairs

dandelion The pappus ads as a
parachute.

tomato The llesh of the tomato
(a berry) is fqmed from the ovary

winglike extension remains of petals
ovarywall and stamens

eed
pod

flesh
(middl€ layer)

sed +
kernel Y

sepal

seed

fruit
wall

*r-"m
ry6moE The two winqed fruits separate
and arc @ried away by the wind.

fruit
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water: coconut fruits carl be transported sev-

eral hundred miles by sea The word fruit is
popularly restricted to the fleshy edible fruits.

fruit bat A vegetarian *bat belonging to the
family Pteropidae and suborder Megachiropteta
(150 species). Fruit bats occur in tropical and
subtropical regions of the Old World. They are
typically larger than iruect-eating tuts and
have better vision; only one genus (Rousetlut 13

species) uses *echolocation. Most eat fruit d-
though some feed on flowers or nectar. See clso
FIYING FOX.

fruit fly a fly belonging to the familyTrypeti-
dae (72c0 species)-the true fruit flies. (lnstrts
of the fmily Drosophilidae areknown as small
fruit flies: see DRosopHtLA-) True fruit flies
have spotted or banded wings and tie larvae of
many species feed on fruit, often causing seri-
ous damage. For example, the Mediterranean
fruit fly (Ceratitis c4fltota)is a pest of dmost all
succulent fruits.

Fry, Elizabeth (1780-1845) British prison re
former. From 1813 she strove to improve the
lot of women prisoners in Newgate Prisorl
London. Later, she visited prisons throughout
Europe, urging reform.

Fry, Roger (Eliot) (1s66-r934) Brirish
painter and art critic. He is best known for his
influential writings on art, e.g. Vision and De-
sign (1920), and artists, e.E. Bellini (1899) and
Ctzanne (L9271.

Fuchs, Klaus Emil ,ulian (19r1-8s) British
physicist and spy, born in Germany.DurinC
World War II he worked on atomic bomb re-
search in Britain and in 1950 was tried ahd
found guilty of having passed secret inforrrxr-
tion to the Soviet Union since 1913. He was re-
leased from prison in 1959 and emigrated to
East Germany.

Fuchsia A genus of shrubs and herbs (100

species) mostly native to tropical Amedca and
widely cultivated as ornamentals. The plmts
range from creeping forms, bushes, and small
trees to epiphytes. They have deeppink, red"
or purple drooping flowers all along the
braaches: each flower has four long flaring
coloured sepals surrounding the shorter petals,
below which the stamens and stigma protrude.
Most cultivated forms are varieties of F.mogel-
lanica, F. cucinea, and F. orborescers or hybrids
between thefiL Family. Onagraceae lwillowherb
family).

fuel cell L device that converts the energy of
a chemical reaction directly into an electric
arrent. In t}le simplest type orygen and hy-

drogen are fed through two separate porous
nickel plates into an electrolytic solution The
gases combine to form water and thus set up a
potential difference between the two plates.

Fuel cells are distinguished from *accumula-

tors in that the latter need to be recharged and
do not consume their chemicals (whidt in fuel
cells need to be replenished). Fuel cells provide
a clean source of power.

fuel injection The pumping of fuel in the
form of a spray directly into the rylinders of
an *internakombustion engine. In p€trol en-
gines it is increasingly used to replace the
carburettor as it gives a more even fuel dis-
tribution in the combustion chamber. Fuel in-
jtrtion is alm used in Diesel engines and
continuous{ombustion engines.

firgue a piece of polyphonic music, generally
having three or four parts (or voicesl in which
each part enters in turn wit}I a statement of
the main theme (or subject| After stating the
subject each voice continues with the sec-
ondary theme (or counter-subject). Fugues are
not composed to strict patterns; episodes in
different tonalities are often interspersed
with subsequent groups of entries of the
voices. At the climax the voices are overlapped.
in dose succession (strefto).

Fuiayama (English name: Mount Fuji) 3523N
138428 The highest mountain in Japan, it is a
dormant volcano in S central Honshu long re-
garded as a symbol of Japan, it has a syrmetri-
cal mow-capped (Oct-May) cone and a Shinto
shrine. Heighr 325 m (12 388 ft).

Fukuoka 3339I.l 13021E A port in Japan in N
Kyushu on Hakata Bay. An ancient commercial
centre, *KubLai Khan was twice ddeated here
17n 4, 72871. Kyushu University was established
in 1910. Industries indude textiles and ship
building. Population (latest est): 1 284741.

Fulani A Muslim people scattered over a large
area of W Africa from hke Chad to the At-
lantic coast. They are a mixed Negroid and,
probably, Berber racial type. Their language,
known as Fulfulde (or Fula), belongs to the At-
lantic division of t}te Niger{ongo family.
Their social and cultural patterns are rraried In
N Nigeria many adopted rhe rHausa language
and culture and, as a result of religious wars
(1804-10), established a Muslim empire in
which they were the ruling elite.

fullerene see cer.sox.

fulmar A maritime North Atlantic bir4 Ful-
marus glacialis. lt is about 46 on long and dark
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grey above with white underparts. Family Pro-
cellariidae lpP-telsl.

Funchal 3240N 1555w The capital of the
Madeira Islands, on the S coast of Madeira, and
a popular tourist resort. Population (latest eso:
44777.

functionalism A doctrine principally asso-
ciated with the *international style. Its main
tenet is that the more fitted to its purpose a
building is, the more beautiful it will be. De-
veloped under Iouis Sullivan in the 1890s, the
doctrine's most vocal advocate was *Le Cor-
busier. Functionalism led to a very severe sryle,
lacking in all ornamentation and idiosyncracy.
Its dominance faded after 1930.

fundamenta! interactions The basic
forces that occur in nature. See ELECTRoMAG-
NETIC INTERACTION: GRAVITATIONAL IN-
TERACTION: STRONG INTERACTION: WEAK
INTERACTION.

fundamentalism A form of religion in
which traditional beliefs are held uncompro-
misingly. Jewish and Christiao fundamental-
ists reject any scientific theories, such as those
of cosmology and evolution, that conflict with
a literal interpretation of the Bible. Christian
fundamentalism has strong support among
Protestants in parts of the USA Islamic funda-
mentalists adhere strictly to the teachings of
the Koran md exptrt the state to adopt Islamic
law. A strong upsurge of Islamic fundamental-
ism began in the late 1970s when Ayatollah
Khomeini became leader of Irar Islamic fun-
damentalism has also inspired terrorist groups
in the Middle East and tie international ral-
qaida network.

funga Unicellular or multicellular organisms
belonging to the kingdom Fuflgi (about 50000
known species) and including mushrooms,
mildews, moulds, yeasts, etc Fungi were for-
mally classified as plants; however all fungi
lack chlorophyll and therefore (unlike plants)
cannot manufacture their own food by photo-
synthesis. Some are saprophytes, feeding on
dead organic matter by means of digestive en-

rymes; others are pa.rasites of plants or ani-
mals. The body of most fungi consists of a
network of branching threadlike structures

(hyphae), forming a mycelium. Sexual repro-
duction results in the formation of spores,
which may be produced in a specialized struc-
ture called a fruiting body this is the visible
part of mushrooms, puffballs, etc Other fungi
consist of single cells, which can reproduce
asexually by simple division into two daughter
cells. Fungi are distributed worldwide in ter-
restrial, freshwater, and marine habitats. Some
live in the soil and play a vital role in bringing
about decomposition of dead organic matter.
Other fungi le.g. Penicillium a\d Stteptofiyces)
are of great importmce as a source of *antibi-

otics. Mmy parasitic fungi cause disease in ani-
mals and humans (see INFECTIoN) or in plants
(e.9. the smuts and rusts), while some sapro-
trophs are destructive to timber (see DRy RoT).
Some fungi form associations with other or-
ganisms, most notably with algae to form
*lichens. See also AscoMycorA: BAsrDroMy-
COTA.

furlong A unit of length equal to 220 yards
(% mile), used in horseracing.

FumessA peninsula in NWEngland, in Cum-
bria between the Irish Sea and Morecambe Bay.
Chief town: Barrow-in-Furness.

Fushun 41 51N 123 53E A city in NE ctrina, in
Liaoning province. Its oil, ste€|. and chemical
industries are based on its oil-shale and vast
cml deposits. Aluminium production is also
important. Population (1999 est): I 271 113.

fusion &e NUcLEAR ENERGY.

Futuna lslands see wer,Lrs AND FUTUNA"

Fuzhou (Fu-chou or Foochow) 2610N
119 20E A port in SE China the capital of Fu.y'ian
province on the Min delta An ancient capital. it
was the centre of foreign trade from the 10th
to the 19th centuries. Population (1999 est):
7057372.

Fyn (Germarr name: FUnen) The second largest
Danish island, situated between the Little Belt
and the Great BeIt. Fishing is important and its
fertile soil supports cereal growing, dairy
farming, and cattle rearing. It was l)ined to
Sjaelland by a suspension bridge in 1998. Area:
34t11 sq km (1344 sq mi). Population (2001):

472W.

C



Gable, Clark (1901-60) Us film actor. He es-
tablished his popularity during the 193Os,

when he played many tough masculine roles.
His films include It Happned One Night (1934),

C,one withthewifld (1939), and flre MisFs (1%1).

Gabon lofficial name: Gabonese Republic) An
equatorial country in West Africa- The popula-
tion is mainly FanE Economy. almost three-
quarters of the land is forested and timber $,as
formerly the most important resource. Now
however, its vast mineral wealth forms the
basis of the economy. Agriculture consists
chiefly of subsistence farming. History trading
posts were set up by the Portuguese in tlle late
15th century end the area later became a cen-
tre of the slave tmde. Settled by the French in
the mid-19th century, it became part of Frendr
Equatorial Africa in 1910. It gained internal
self-government in 1958 and became indepen-
dent in 1960. A one-pa.rty political system was
instituted under Omar Bongo in 1967: in the
1980s the opposition was led by an under-
gronnd group known as lhe morena. Crntinu-
ing unrest led to multiparty legislative
elections being held in l99q Bongo was victori-
ous in subsequent multiparty presidential
elections, amidst widespread accusations of
fraud. Official language: French Currency CFA
franc of 100 centimes. Aree 267000 sq km
(103089 sq mi). Population (2007 est): 7454867.
Capital: Libreville.

gabon viper A highly venomous *puff
adde\ Bitis gobnto, occurring in African rain
forests. Up to 2 m long, it has homlike proic-
tions on its snout and is patterned with buff,
brown, arrd purple rectangles and triangles. It
feeds on small vertebrates.

Gaborone (former name: Gaberones) 24455
25 55E The capital of Botswana. The seat of gov-
ernment was transferred here from Mafdking
in 1965. Population (2004 est): 199 600.

Gaddafi, Moammar al- (or Qaddefi;
1912- ) Libyan colonel and statesmarl In 1969

he led a revolt that overthrew the Lihan mon-
archy and in 1}70 b€came chairman of tle
Revolutionary Command C.ouncil. His Arab na-
tionalist and Islamic scialist policies led to a
reorgaDization of Libyan sciety and hought
him into conflict with the West, which accused
him of backing international terrorisrn A new
era of cooperation witi the West began in
2004, when Caddafi announced that he had
abandoned plans to build nuclear ryeapons.

Gaddi, Taddeo (c13oo-4366) Florentins
painter, who was the pupil and assistant of
*Giotto. His works include the Lije ol the Vir-
gir (Baroncelli Chapel Sta Crrq Florence). His
son Agnolo Caddi (c. 1il5(H6I painted the Story
of tle Trua Cross in Sta Croce and the Llfe oJ tlw
Yirgin (Duomq Prato).

gadolinium (ft) A *lanthanide element
named after the Finnish dremist J.Gadolin
(1760-1852). It is used in television-tub€ phos-
phors. At no 54; at wt 1t7.25; mp 13lil'Q bp
3273"C

Gadsden Purchase (1&53) About V7N q
km (30tm sq mi) of land in what are now New
Mexico and Arizona, bought by the USA from
Mexico for $10 million The purchase was
named after its negotiator, James Gadsden
(17EE-18s8).

Gaelic e hnguage of the Goidelic group of
*Celtic languages. Irish Gaelic is spokm in Ire.
land as a first language by around 100000 peo-
ple and as a second language by around 700000.
Scottish C,aelic (or Erse| which is spoken in NW
Scotland, is an offshmt of Irish Gaelic.

Gagarin, Yuri Alekseevlch (1984-6s) so-
viet cosmomut, who on 12 April 1961" became
the first person tO orbit the earth reaching a
height of about 301 km (187 miI He died when
a plane he was testing crashed

Gaia 1or Gaeal a Greek goddess personifying
the earttl the wife and mother of Uranus
(Heaven), by whom she bore the *Titans, the
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*Cyclops, md the *Gigantes, she incited the re-
volt of the Titans against hirn

Gainsborough, Thomas (1727-8s) British
portrait and landscape painter. The elegant
style of Van Dyck is reflected in Gainsbor-
ough's Coilntess Howe (Kenwood House, London)
and the Blue Boy (San Marino, California) while
his landscapes were influenced by *Ruisdael,

Meindert Hobbema (1538-17(D), and later by
*Rubens, particularly the Haryest Wagon (Bar-
ber Institute, Birmingham). After 124 he suc-
cessfully rivalled *Reynolds; tr his later years
he painted idyllic rustic scenes, the socalled
"faary" pictures.

galago &e BUsHB^BY.

Galahad In *Arthurian legend, the son of
*Lancelot and Elaine. As the most perfect ex-
emplar of knighthood, he was (in many ro-
mances) the only knight to succeed in the quest
of the "HolyGrail.

Galdpagos lslan& (Spanish name: Archip
i6lago de Col6n) An archipelago in the Pacific
Ocean, W of Ecuador. It consists of 12 main is-
lands and several smaller ones, all of volcanic
origin. Visited by Charles .Damin in 1835, the
islands contain many endemic species, includ-
ing the Galiipagos giant tortoise (lestude ele-

phantorysl,ttptol5 m longand weighing up to
150 kg. Many islands now form nature reserves.
Area: 7428 sq km (2868 sq mi). Population (2001):

18ffi.
Galatea 1. In Greek legend" a nymph who
loved the shepherd Acis and was loved by
Polyphemu. When Acis was killed by his rival
she turned him into a river. 2. The name of a

statue that came to Iife in answer to the
prayers of *$gmalion.

galaxies Huge assemblies of stars, gas, and
dust, bound together by gravitational interac-
tions. Spiral galaxies are Iarge flattened sys-
tems with spiral arms containing much
interstellar gas and dust from which stars can
form. Spirals have a mass of 10to to 10tr solar
masses. Elliptiel galaxies are actually spher-
oidal with no clear internal structure. They
vary in size and mass, the largest giant ellipti-
cals exceeding 10" solar masses. Irregular
galaxies have no definite shape and are rela-
tively small with a Ngh content of interstellar
matter.

Galaxy (or tlitky way system) The spiral
*galaxy to which the sun belongs. lt contains
about a hundred thousand million (101') stars.
Most lie in its two spiral arms, the sun lying
about 33 000 light years from the centre. Light

cannot penetrate the dust in the innermost
regions of the Galary but radio, infrared, and
X-ray observations have shown complex phe-
nomena to be occurring, possibly arising from
the presence of a *black hole at the galactic
centre.

GalbrailEr, John Kenneth (1908-2006) us
economist and diplomat. His works in the Key-
nesian tradition include The Affiuent Swiety
(1958), Economics and the Public Purpose (]9731,

ardThe Culture of Contefltnent (79921.

Galen 1tz9-c.tss ao) Greek physician and
scholar, whore idm domhated medicine mtil
the Renaissance. GaIm showed the importance
of the spinal cord in muscle activity, the role of
the ureter in kidney md bladder function, and
that arteries carry blood rather than air de-
spite holding mistaken views on blood circula-
tion Galen also wrote on philosophy, law, and
mathematics.

galena The principal ore of lead. It is a grey
soft metallic mineral found as cubic crystals
of lead sulphide in hydrothermal veins and as
replacement deposits in limestones. Galena ore
bodies usually contain silver.

Galicia 1. A medieval kingdom in NW Spairl
now an autonomous regioL Colonized by the
*Visigoths, it became a subkingdom of Castile
in the late 11th century. 2. A historical region
of E Europe, now in Poland and Ukraine.

Galilean satellites The four largest *satel-

lites of Jupiter-Io, Europa, Ganymede, and Cal-
listo-discovered by Galileo (1610) and studied
in detail by the US "Voyager probes (1979). Io is
the most active volcanic body known in the
solar system.

Galilee A district of N Israel, bordering the
River Jordal associated with the early min-
istry of Jesus Christ, Crusader battles, and Jevy-
ish settlement after the fall of Jerusalem (70

AD). Zionist settlements, begun in 1E92, b€came
part of Israel in 1 ). The Sea of Calilee (Sea of
Tiberias; Iake of Gennesaret: lake Kinneret) is
a lake in NE Israel. It is fed mainly by and
drained by the River Jordan: its surface is 209
m (685 ft) below sea level. It was the scene of
many episodes in the life of Christ. Area: 165 sq
km(ft sq mi).

Galileo Galilei (1s54-1642) Iralian marhe-
maticiarl physicist, and astronomer. Born in
Pisa legend has it that he demonstrated tiat
the rate of fall of a body is independent of its
mass by dropping weights from the Leaning
Tower of Pisa- He is also reputed to have
worked out t}Iat the period of a pendulum is

C
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independent of its amplitude by watching a

swinging chandelier in Pisa Cathedral. In 1609

Galileo designed a telescope md used it to dis-
cover sunspots and Jupiter's satellites. His book
Dialogue on TwoWorld Systems 176321 denounced
the Ptolemaic system of astronomy in favour
of C.opemicus' system. As the Romm Catholic
Church had condemned Copernicus'work in
1616, Calileo was forced by the Inquisition to
recant his views and placed under house arrest
for the rest of his life. He m cleared of heresy
by a Vatican comrnission in 1992.

Galla A people of Ethiopia numbering about
10 million and making up about ,10% of rhe
Ethiopian population. They were originally no-
mads who spread from the SE region during
the 16th century. Their Ianguage belongs to
the Hamito-Semitic family.

gall bladder A saclike organ (7-10 cm long)
that receives and stores *bile (formerly called
gall) formed by the liver. The gall bladder is
connected to the liver by the hepatic ducts and
to the intestine by the comon bile duct. Crys-
tallization of bile components forms gall-
stones, which may block the bile duct or cause
gall bladder infections (cholecystitis) and may
necessitate surgical removal of the gall bladder
(cholecyst(tomy).

Gallic Warc (5s-51 Bc) The campaigrrs in
which Julius Caesar annexed Transalpine
"Gaul (France). Caesr's intervention in Gallic
intertribal warfare was promptd by concern
for ltalian security. NE Gaul was pacified by 57
Bc and the tribes along the Atlantic coast by 56
Bc. In 52 Caesar defeated the tribes of central
Gaul, led by Vercingetorix C-aesar's own ac-
count of the Gallic Wars has survived-

gallinule A bird belonging to the family Ral-
Iidae (rails). Gallinules are widely distributed
occurring on semistagnant water edged by
dense vegetation, and commonly have blue,
greerl or purple plumage for camouflage. They
are 30-,15 cm long and have long slender to€s
enabling them to run over floating vegetation.
Se€ also MooRHEN.

Gallipoli (Turkish name: Gelibolu) .1025N

26 41E A seaport in Turkey, on the NE coast of
the Dardanelles. Strategically important for
the defence of Istmbul, the town had to be re-
built after the Gallipoli carnpaign (see vvoRLD
wAR 4. Population (latest est): 14 721.

gatlaum (Ga) A metallic element with a low
melting point md high boiling point, dis-
covered in 1875 by Lecoq de Boisbaudran Gal-
lium arsenide (GaAs) is a *semiconductor that

is widely used in electronic devices, particu-
larly the fieldeffct *trmsistor md the Grm
diode. At no 31; at wl 69:72i mp D.71"C bp
2,205"c

gallon An Imperial unit of volume equal to
the volume occupied by tm pounds of distilled
water under precisely defned conditions. The
US gallon is equal to 0.83268 British galloni.

Galsworthy, John (1E67-1933) British nov-
elist md dramatist. The Man of Proptrty (1961
began the famous novel series The Forsyte SaEo"
chronicling the decline of a rich English fam-
ily. His plays include Strife (1909).

Galvani, Luigi (u37-85) Italim physician,
who pioneered research into the electrical
properties of living things. Observing the
twitching of frog muscles when touched with
metal, he wrongly attributd the phenomenon
to an innate animal electricity. This inspired
Alessandro Volta (7741-78nl. to discover the
electric cell. The *galvanometer is named after
Galvani

galvanized stecl Steel coated with zinc to
prevent corrosiorl The zinc may be deposited
by electroplating the steel in molten zinc,
spraying with molten zinc, or by coating it
with zinc powder and heating it.
galvanometer An instrument for measur-
ing small electric currents, named after Luigi
*Galvani. The moving-coil galvanometer con-
sists of a coil of wire suspended in a magnetic
field. A current passing through the coil causes
it to rotate until balanced by the opposing tor-
sion in the suspending thread. The angle of ro-
tation is used to measure tJre currmt. In the
moving-magnet instrument the magnet is sus-
pended in the earth's magnetic field and deflec-
tion is caused by a current pssing tlrrough the
surrounding coil

Galway llrish namei Contae Na Gaillimhe) A
county in the W Republic of lreland, in Con-
Dacht. Low lying E of Lough Carrib, it rises to
Connemara (an area of moors and bog$ in the
W, Offshore islands include the Aran Islands.
Cattle and sheep rearing are important. Area:
5939 sq km (2293 sq mi). Population (2002):

208 826. Crunty town: Galway.

Gama, Vasco da (c.146F1524) Portuguese
navigator. In 1,197, he departed with three ships
to continue the search b,y Bartolomeu Dias (c.
'1450-c.1500) for the route to India. He rounded
the Cape of Gmd Hope and crossed to Ciliot
(1,198). Received with hostility by the Indians, he
withdrew. In 1502 da Gama was sent out on a
punitive expedition to establish Portugal's
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influence in the Indim OcearL returning to
Portugal with much booty. Some 20 years later
he went back to lndia as Portuguese viceroy.

Gambia, Republic of fhe A country in
West Africa, surrounded by Senegalese terri-
tory. Swamps along the River Gambia give way
to savanna. The majority of the inhabitants are
Mandingo. Economy overwhelmingly agricul-
tural, producing groundnuts and rice. In 1988

it agreed a free-trade zone with Senegal.
Tourism is being encouraged. Hisrory: in the
15th century the mouth of the River Gambia
m explored by the Portuglese, and in 1661

the English established a trading settlement on

James Island. The area was administered by the
British from 1807 until it achieved indepen-
dence in 1965, with Sir hwda Jawara as first
presidentl it became a republic within the
British Commonwealth in 1170. Close ties with
Senegal were reinforced with the formation of
the Senegambia C.onfederation (1982-89). In
1991 Lt Yayah Jammeh replaced Jawara as

president in a military coup: a civilian consti-
tution was adopted in 1!D6 Jammeh was re
elected in 2001 and 2006. Official language:
English. Currenry: dalasi of 100 butut. Area:
10 689 sq km (4125 sq mi). Population (2007 est):

1 688 359. Capital Banjul.

Gambia, River a river in West Africa. Ris-
ing in Guinea, it flows I{W through Senegal md
The Gambia to the Atlantic Ocearl Lengthj 1125

kmfmmi).
Gambier lslands zs ros rgs 00w A group of
coral islands in the S Pacific Ocean, in.French
Polynesia They have been used for French nu-
clear tests. Area: 30 sq km (11 sq mi). PoPulation
(Iatest est): 582. Chief settlement: Rikitea-

gamboge (o/ camboge) A hard brittle gum
resin obtained from various SE Asian trees of
the genus Gorcinio. It is orange to brown in col-
our and turns bright yellow when powdered.
Artists use gamboge as a Pigment ald to col-
our varnishes. In medicine it is used d a strong
purgative.

gamete A reproductive cell-either male or
female-produced in the sex organs of plants
or mimals and containing half the number of
*chromosomes present in a body (somatic) cell.
On *fertilization the new individual therefore
has a complete set of chromosomes, half from
each parent. The female gamete (see rcc) is
large and immotile and contains abundant ry'
toplasm, while the male gamete (see SPERM) is
motile, with litrle cytoplasm.

game theory The branch of mathematics

that seks to analyse and rclve problems aris-
ing in conomiq business, or military situa-
tions on the assumption that each participant
adopts strategies that will maximize gain (pay-
off) and minimize loss, as in playing a game.

Worked out originally by John von *Neumarut

and Oskar Morganstern (1X7-771, it was suc-
cessfully used in World War II in an alalysis of
submarine warfare.

gametopht/te See ALTERNATToN oF GEN-
ERATIONS.

gamma globulin See crosurtN.
gamma radiataon Highly energetic elec-
tromagnetic radiation emitt€d by certain
radioactive substances as a result of transitions
of nucleons from a higher to a lower energy
level and when an elementary particle and its
antiparticle annihilate each other. The wave-
length of gamma radiation is between 10 10 and
10-14 metre.

Ganda A Bantu people of the region W and N
of Lake Victoria- They are agriculturalists,
whose staple crop is banmas. The largest tribe
in Ugmda, they were formerly ruled by a king
(Kabaka) in their own kingdom of "Buganda

Gandhi, lndira (rsr-84) Indim states-
woman; prime minister (196-77i 19tlF84).
Daughter of Jawaharlal "Nehru, she succeeded
Iel Bahadur Shastri as prime minister and
leader of the *tndim National Congress. In 1975

she was accused of electoral rnalpractices and
threatened with the loss of her seat. She was

defeated in the elections of 1gn brut returned
to power in 1980. In the wake of sectarian vio-
lence, she was assassinated in 19&1 by Sikh
members of her bodyguard. Her elder son

Rajiv Gandhi 11942411succeeded her as prime
minister (1984-89); he was also assassinated. Ra-
jiv's widow tlte Italian-born Sonia Cf,ndhi
(1946- ), became leader of the Congress Party
in 1998: although she led the party to victory in
the election of 2004 she declined the post of
prime minister.

Gandhi, Mohandas Karamchand
(1869_1948) Indian nationalist leader. Mahatma
('Great Soul") Gandhi was born in W India and
went to England in 1888 to study law. In 1893 he

moved to South Africa to practise law and be-
came a champion of the rights of the Indian
community, introducing a poliry of noncoop
eration (satyagraha) with the civil authorities.
After returning to India. he became leader of
the *Indian National Congress. Following im-
prisonment (1922-24\ for civil dircbedience,
Gandhi campaigned against the degradation of

il
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untouchables. ln 1930 he walked from Ahmed-
abad to the sea- where he distilled salt from sea
\rr'ater in protest against the government's sdt
monopoly, and was again imprisoned In 1932

he undertook his first 'fast unto death"
against the government's attitude to untouch-
ables. During World War II Gandhi had to rec-
oncile Indian support for Britain with his
beliefs in nonviolence and an independent
India- His demand that the British should with-
draw immediately from India led the British to
gaol Gandhi and other C,ongress leaders mtil
7944.

Subsequently, Gmdhi played a crucial part
in independence talks md finally accepted the
establishment of Pakistan When violence
broke out in Bengal, Gandhi undertook a fast
in an attempt to halt the conflict. His advocary
of friendship b€t\.veen Hindus and Muslims
caused resentment among Hindu fanatics, one
of whom (Nathuram Godse) assassinated him.
Ghandi was for many years regarded as both a
sint and the supreme Indian leader.

Gandzha (name from 1813 until 1920:

Yelisavetpol: name from 1935 until 1990: Kirov-
abad).() 39N 46 20E A city in NW Azerbaidzban.
A medieval commercial centre, it is now im-
portmt for industry. Population (1997 est):
251900'.

Ganesha (or Ganesa) One of the principal
Hjndu deities, who is portrayed as having an
elephant's head on a human body. His father
*Shiva beheaded him, but then replaced his
human head with that of the first creature he
found- He is the patron of prosperity and
learning.

Ganget River (or canga) The great river
of N India Formed by headstreams in the Hi-
malayas, it flows E across the Ganges plain to
the Bmhmaputra River, thereafter continulng
as the Rjver Padma, which empties into the Bay
of Bengal by way of the largest delta in the
world It is the Hindus' most sacred river.
Length: 2507 km (15y/ rni).

gangrenC Death of tissues, most commonly
those of a limb. f[15 6ually results from nar-
rowing of the blood vessels of the legs by *ath-

erosclerosis or because of diabetes. If the
tissues become infected the conditim is called
wet gangrene. Treatment is aimed at improv-
ing the blood flow to the limbs by surgery or
by rest; in advanced cases amputation Ilxly be
necessary.

gannet A seabird of the family Sulidae, dis-
tributed worldwide. (Tropical members are
called boobies.) The North Atlantic gannet (Sula

bossana), also called solan goose,90 cm long, is
wNte with black wingtips. Gmets feed on
fish and nest in colonies on rocky islands and
cliffs. Order: Pelecanif ffimes (cormorants, peli-
cans, etc).

Ganymede preek mythology) A Trojan
prince of great beauty carried off by Zeus to be
his cupbearer in exdrange for some immortal
horses or a golden vine.

Gaoxiong (or Kao-hsiun$ Japanese name:
Takao) 22 35N 12017E A city in SW Taiwan tlle
second largest on the island and its leading
port. Under Japanese occupation (1895-1915) it
became an important naval base. Population
(20Q0 est): 1 475 $5.

Garbo, Greta (Greta Gustafson: 1906{)
Swedish actress. Her aloof beauty contributd
much to her portrayal of tragic heroines in
such films as Grand Hotel (1932],, Aflno Karenina
(1935), and Unillc (1$ As a comedienne she
excelled in Ninocchlo (198+

Garcla Lorca, Fcderlco (1898-1986) Span-
ish po€t and dEmatist He won international
fame with Gipsy Bollods (l!D8). His masterpiece
is the trilogy of folk tragedies BlodWedding
17933\, Yerma (1934), and Tlv House of Bemarda
Alba (19361. He was shot by Nationalist parti-
sans in the Spanish Gvil War.

Garcla Marqucz, Gabrie! 092s- )

Colombian novelist; his novels include Onc Hun.
dred Years of Solitude (1967) and Araiele of a
Death Foretold (1981I -He won a Nobel Prize in
7982.

Garda bkc (Latin name: lacus Bmacus) A
lake in central N Italy. Sheltered on the N by
the Alps, it has a temperate climate t}lar at-
tracts holidaymakers. Area: 370 sq km (143 sq
mi).

Gardenia A genus of orDamental shruba and
tlees (50-100 spec'ies) native to tropical and
subtropical Africa and Asia- Many are ridily
scented and us€d in lrrfumes and tea-G. jasmi
floides is a popular pot plant. Famil),: Rflbioceoe
(madder familyf

garfish See NBBDLEFTsH.

Garibaldi, Giuseppe lTun-821 Italian sol-
dier, a hero of the movement for Italian uni-
flcation (see RIsoRGIMENTo). Influenced by
Mazzini, he joined aa attempted republican
revolution in Sardinia-Piedmont (1834) and was
forced to flee to South America- He returned to
Italy to Fin t}le Revolution of 1848, fighting
the Austrians and play a leading part in the u-
successful defence ofRome against the Frendr"
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Following another period of exile, he joined
the unification movement led by *C,avour and
Victor Emmanuel II. ln 1860 he set out from
Genoa on the Expedition of a Thousand, achiev-
ing tlre conquest of Sicily and Naples md their
incorporation in the new kingdom of Italy.
He also fought for the French in the Franco
Prussian War (1870-71).

Garland, Judy (Frances Gumm; 1922-69) US

singer and fllm actress. She began her career at
the age of five in vaudeville. Her films included
The Wizard o f 0z l1r939l, Meet Me in St Louis ('t9441,

and A Stor is Bo/fl (19il). Although an unlnppy
private life interfered with her career, she
maintained her reputation as a superstar. Her
daughter Liza Minne[i (19i16- ) is also a singer
and actress, best known for her starring role in
Cobaret (19721: ot\er films include Arthur (79137l.

and Stepping Oilt l199tl
garlic A widely cultinated perennial herb, Al-
lium sativun,Dative to Asia end naturalized in S

Europ€ and North America lts leafless flower
stem grows to a height of 60cn The bulb, with
its pungent taste, is used in cooking.

garnet A group of minerals, with varying
compositions tlnt occur chiefly in metamor-
phic rocks. They are used m abrasives and semi
precious stones. Birthstone for January.

Garonne, RiverA river in SWFrance. Rising
in the central Pyrenees, it enters the Atlantic
Ocean by the Gironde estuary. Length: 580 km
(360 mi).

Garriclc Davad 17777-791 English actor. He
went to London with Samuel "Johnson in 1737

and began his long theatrical career with a
highly acclaimed performmce as Richard III in
174L As manager of the Drury Lane Theatre
frcm7747 to7776, he introduced inno tions in
production, Iighting, and scenery.

Garter, Order of the A British order of
knighthood, traditionally founded by Edward
III in 134E and comprising chiefly the sovereign
and 25 knights companions. lts motto, Hotri soit
qti mal y pense (The shame be his who thinks
badly of it), supposedly the words of Edward III
on tying to his leg a garter dropped bya lady, is

inscribed on a blue garter worn below the left
kne. The order's chapel is St George's Chapel.

Windsor.

Gascony A former duchy of SW France.

After Roman mle Gascony was conquered by
the Visigoths and then by tle Franks. lt feu to
Aquitaine in 1052 and came under English con-
trol in the 12th century. It was regained by the

French at the end of the Hundred Years'War
(14s3).

gases Substmces that distribute themselves
evenly throughout a closed container. The be-
haviour of a gas under variations of tempera-
ture, pressure, and volume is fairly accurately
described by the *gas laws and the "kinetic
theory of gases.

Gaskell, Elizabeth Cleghom (1810-6s)
British novelist. In 1832 she married a Unitar-
ian minister and settled in Manchester, the in-
dustdal setting of her flrst novel, Mary Barton
(1848). Her other novels include Cranford (1853)

and Nofih afld South (1855). She also wrote the
first biography of her friend Charlotte Brontd
(18s7).

gas laws Relationships between the thermo-
dynamic temperature (1), pressure (p), and
volume (V) of a gas. Boyle's law (see BoYLE,
RoBERT) (p* I1V) and *Charles's law (V* 1) are
combined in the ideal gas equation: pV= nRT,
where R is the gas constant, which has the
value 8.314 J K 1 mol ', and n is the number of
moles present. Only ideal gases obey these laws
exactly. Later modifications of these equations
attempt to cover real gases.

gastroPod A single-shelled *mollusc belong-
ing to the class Gastropoda (about 400m
species), including *snails and *slugs, *limpets,

and sea hares. 0.1-20 cm long, gastropods oc-
cupy terrestrial, freshwater, and marine habi-
tats. They move by undulating the muscular
foot and have two pairs of retractable sensory
head tentacles, one pair bearing simple eyes.

They feed by scraping plant or animal matter
with a rasping tongue (radula). Most gas-

tropods have internal fertilization: the mating
individuals may be of separate sexes or her-
rnaphrodite.

gas turbine A form of *internakombus-
tion engine consisting of a *turbine in which
the power to drive the blades is provided by
hot gas. It consists of a compressor, a combus-
tion chamber, and the turbine. Atmospheric
air is fed under pressure from the comPressor
to the combustion ctrambers, where a fuel,
such as natural gas, paraffin, or oil is burnt: the
hot gases then drive the turbine, which in turn
drives the compressor. Power is supplied either
in the form of thrust from a jet or rotation of
the turbine shaft.

Gate+ Bill (lvilliam Henry G; 195s- ) US

business marl whose Microsoft . comPany
(founded 1975) has dominated the comPuter
software industry worldwide since tlte early

C
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1980s. The company's success was consolidated
by its Windows system" introduced in 1985. One
of the world's richest men, Gates is known for
his philanthropy he was awarded al honorary
knighthood in 2004.

Gateshead 1.5458N 135w A town in NE
England, in Gateshead unitary authority, Tyne
and Wear, on the River Tyne. Industries in-
clude engineering and clothing. hndmarks
include the new Baltic ilt gallery and Millen-
nium Bridge and the Angel of the North, the
UK's largest outdoor sculpture. Population (lat-
est est): 83159. 2. A uitary authority in NE
England, in Tyne and Wear. Area: 1,12 sq km (55

sq mi). Population (2m4 est): 191300.

Gatwick s108N 011w A village in SE Eng-
land, 43 km (27 mi) S of London, in W Sussex. It
is the site of one of London's two subsidiary
airports (see also srANsrED).

Gauguin, Paul (184s-1903) French postim-
pressionist painter. After five years at sea he
became a stockbroker (18n), painting as a
hobby. He became a full-time painter in 1883
and developed a sryle caled synthetism in such
paintings as Visiofl aJter the Sermon (National
Gallery, Edinburgh). He visited Martinique in
1887 and stayed with Van Gogh in tules in 1888.
Seeking the inspiration of a primitive civili-
zation, he moved to Tahiti (1891), where the
symbolism in such paintings as Nettermore
(Courtauld Institute, London) was influenced
by native superstitions.

Gaul en ancient region of Europe. It was di-
vided by the Romans into Transalpine Gaul (the
area bound by the Rhine, Alps, and ryrene€s)
ard Cisalpine Gaul (N ltaly). Transalpine Gaul
was settled from about 1500 Bc by Celtic tribes,
who inhabited Cisalpine Gaul after around 500
Bc. Subsequent Gallic expansion southwards
brought conflict with Rome, which the Gauls
sacked in 390. In 121 the Romans annexed S

Transalpine Gaul, which they called Gallia Nar-
bonensis, and between 58 and 50 Caesar sub.
dued the rest of Gaul" finally crushing the
Gallic tribal leader Vercingetorix at Alesia-
Gaul was extensively romanized and prospered
until the barbarian invasions in the sth cen-
tury.

Gauss, Karl Friedrich (u77-18ss) C,€rrnan
mathematician, regatded as one of the greatest
mathematicians of all time. He influenced all
aspects of mathematics and much of physics.
His greatest contributions were in the fields of
probabiliry theory, number theory, complex
numbers, algebra, and electricity and magnet-
ism.

gavaa! (or gh.rial) A long-snouted reptite
Gavialis gan$etEus, occurring in N Indian rivers
ard sacred to Hindus.4-5 m long, it has long
slender sharptoothed Fws, which it uses to
catch fistl. It is the only member of its family
(Gavialidae\ Order: Cr$dili4 (see cRocoDrLEI

Gawaan In Arthurian legend, a knight of the
Round Table, the nephew of King Arthur and
the son of King Lot of Norwayand tle Orloeys.
He was known for his purity and courage.

Gaya 2448N SsmE A city in NE India, in
Bihar. A centre of Hindu pilgrimage, it is situ-
ated 10 km (5 mi)s of Buddh Gaya which is sa-
cred to Buddhists. Population (20O1): 385,132

Gay-Lusrac, Joseph Louis (128-18s0)
French chemist and physicist. He discovered
boron (1808) and the law that gases combine in
a sirnple ratio by rcIume (Gay-LussaCs lawf He
also discovered 'Gnrles's law independently
of Charles and pu}lislnd his resul* first
Caza Strlp ,r ,iitliA- iusut terrirory E0 km
(30 mi) long, on t& SB.corner-of the Mediter-
ranean Sea Agriculture is the drid pursuit, es-
pecially the growing of citrus fruiL Following
the Arab-Israeli War of 1918-49, it was the only
part of Palestine held by ESypt Held by the Is-
raelis for a short time in 1!85-57, it was taken
by them again in 1967. Under the Camp David
agreement (199), eventual self-government
for the area was plamed. The Gaza Strip suf-
fers from extreme overpopulatiog with many
Palestinian refugees being housed in squalid
camps. In 1994 Palestinian self-government
commenced. Violent protests intensified in
20o7-208.Z provoking Israeli air attacks and
military incursions. In 206 Israel imple
mented a plan to withdraw from Gaza unilat-
erally but to hold on to settlements in the
*West Bank. In 20O7 *Hamas fighters seized
control of Gaza in defiance of the Palestfurian
Authority. Population (2007 est): 1,182,1(E

gatelle A slender antelope of the genus
Gozella (abnlut 12 species), of Africa and Asia
5(H0 cm high at the shoulder, gazelles are dis-
tinguished from other antelopes by horizontal
stripes on the face. In most sp€cies both sexes
have lyre-shaped horns.

Gdaisk lC,erman name: Danzig) 54 22N 18 41E
A port in N Poland. It is an industrial cmtre
with metallurgy, chemicals, and food process-
ing. The city's famous shipyards closed in 199.
Histoqr it was under Prussian control
(1793-1807 and 1814-ljll9), becoming a free city
under the League of Nations in 1919. In 1939 it
was annexed by Germany the city was re-
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turned to Poland in 1915. Population (f999 est):
458988.

Gdynia 5431N 1830E A port in N Poland.
Originally a fishing village, it has become
Poland's main shipbuilding centre and naval
base. Population (1999 est): 253 521

gecko A slender long-tailed nocturnal lizard
belonging to the widely distributed family
Gekkonidoe (6fi species), found in a wide range
of habitats. 3-35 cm long, many geckos have
fleshy toe pads covered with microscopic hooks
enabling them to cling to smoot} surfaces.
They feed on insects and have welldeveloped
vocal cords. The tol€y (C,ekko gecko) of E Asia is
a large arboreal gecko.

Geelong sa ros 144 26E A city and maFr port
in Austrdi4 in S Victoria- Wml, wheat, and oil
are the principal exports Population (1E)g est):
7ffiW1.

Geiger countcr A device that detects and
quantifies ionizing radietier= and particles. Es-

sentiaUy it consists of a mdal cylinder contain-
ing low-pressure gas and a wire anode. Ionizing
particles passing into the tube tlrough a win-
dow at one end induce discharges, which can be
counted by a suitable circuiL Named after the
Gerrnan physicist Hans Geiger (1882-19[5).

cethode cyftnder

particles

radiation

anode wiE low{rsure gas

lrf-{lr
high-voltage

surce

Geiger courter. The radiation entering fie tube causes

an electical dischaqe through tre gas between 6e
anode and cathode. sending an electrical pulse o the
counter,

geisha A Japanese woman whose profession is
to entertain men in a restaurant. Geishas, who
are not prostitutes, sing md dance or engage
their clients in conversatiorL

gel &e coLLorD.

gelada A large *Old World monkey, Therop
ithecus Eebdo" of Ethiopian mountains. 120-150
cm long induding the tufted tail (70-80 cmI it
has a cape of dark-brown hair with tv/o bare

patches on the chest and lives in large groups,
feeding on roots, leaves, and fruit.
gelatin A protein derived from bones and
skins. In solution it forms a reversible gel tiut
becomes fluid as the temp€rature rises and so
lidifes on cooling. It is widely used in the food
industry, in drug preparations, and in photo
graphic emulsions.

Geldof, Bob (1952- ) Irish rock musician.
Born in Dublin, Geldof made successful record-
ings with the Boomtown Rats before becoming
involved in fund raising for the starving in
Africa in 1984 His dforts, culminating in a
massive concert held simultaneously in the uK
and the USA in 1985, generated widesprad sup
port and unprecedented donations to charity.
He received an honorary knighthood in 1986.

gelignate A high explosive consisting of ni-
troglycerin" cellulose nitrate, potassium ni-
trate, and woodpulp.

Gelt-Mann, Mur?ay (1929- )US physicist,
who won the 1969 Nobel Prize for his work on
elementary particles. In 1953 he introduced the
concept of *strangeness to account for the ab-
sence of certain expected interactions. He also
formulated the theory of unitary symmetry
and the concept of quarks (see also PARTIcLE
PHYSTCS).

Gemini (Latin: Twins) A conspicuous constel-
lation in the N sky near Orion, on the *zodiac

between Cancer and Taurus. The brightest stars
are Pollux and Castor.

gene A unit of the hereditary material of an
organism that provides the genetic informa-
tion necessary to fulfil a single function The
term was first coined by W. L. Johmnsen
178'7-1927t' in 1909. Genes were initially con-
ceived as a string of beads comprising the
*chromosome. However, with the discovery of
the structure of *DNA md the molecular basis
of heredity, a gene is now regarded as being a

functiond unit (cistron) corresponding to a
specific sequence of the *genetic code. See also

GENE THERAPY: GENOME.

General Agreement on fariffs and
TradG (GATT) An organization set up in 194t|

by a UN initiative to regulate and reduce barri-
ers to world trade. GATT was succeeded by the
*World Trade Organization in 1996.

General Strike (1926) A national stoppage of
work by members of Britain's major industries,
lasting from 3 to 12 May. It began when the
Trades Union C-ouncil (TUC) called out its mem-
bers in support of the miners, who had refused
to accept a reduction in wages. The govern-
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ment under Stanley *Baldwin kept essential
services going and nine days later the TUC
called off the Strike.

Genesis The first bmk of the Bible, tradi-
tionally ascriH to Moses. It recounts the cre-
ation of the universe and of man, the fall of
Adam, the Flood, and the scattering of the na-
tions at Babel. The remainder of the book fG
cuses on the lives of "Abraham, Isaac, Jacob,
and Joseph, introducing the covenant between
God and the Israelites.

genet A carnivorous mamml of the genus
Geaetr4 (9 species) of Africa and Europe. Genets
range from the SGcm Abyssinian genet (G.

4byssinicd) to the 10Gcm African giant genet (G.

victoriael. They have retractile claws, long tails
(up to 50 cm), foxlike heads, md pale fur with
dark spots or strip€s. Genets are nocturnal,
preying on birds and small mamrnals. Family:
Viverridae.

gene theraPy The treatment of diseases

using genetic engineering. It is targeted at so-

matic (rather than germ) cells and aims to treat
both genetic diseases and some cancers. Ge-

netic diseases, such as haemophilia, muscular
dystrophy, and cystic fibrosis, are caused by a
faulty gene failing to produce a vital protein:
the treatment is designed to introduce into the
patients body the correct version of the gene,
which can restore the missing proteiL In treat-
ing cancers, gene transfer can enable genes act-
ing specifically against tumour cells to b€
inserted into these cells.

genetac code The way in which information
encoded in DNA and RNA molecules is used for
the organization ud fmction of living cells.
The nature of the code was elucidated in the
1960s by the work of *Crick, M.W.Nirenberg
(1927- ), Har Gobind Khorana (1922- ), and
others. The basic symbol of the code is a se-
quence of three consecutive bases of messen-
ger RNA (which is trmscribed from DNA).

genetic counsellang Advice given to tlose
with a family history of inherited diseases,

such as rystic fibrosis and muscular dystrophy.
Parents are told of the likelihood of their chil-
dren being affected, and the means of preven-
tion and treatment available.

genetic engineering (genetic modifi-
cation o/ recombinant DilA t€chnology)
A.lteration of the genetic constitution of or-
ganisms, usually bacteria, in order to obtain
gene products beneficial to mm. Typically, a se-
quence of desirable genes is iroerted into the
DNA of a host bacterium. This altered DNA (0r

recombinant DNA) then directs the bacterial
cell to synthesize the desired gene product (for
example, insulin). Genetic engineering has
been used to improve crop plants, for example
by conferring resistance to P€sts or herbicides
or prolonging stomge time- The resultant 8e
netielly modified organisDs (GMOs) include
tomatoes, maize, and soya Because the long-
term effrcts ofGM crops are not known, in the
UK their commercial exploitation is controver-
sial. ln 2004 the government permitted CM
maize to be grown for animal consumption

genetic fingerprinting (or DIIA finger-
printing) An identification technique based
on DNA examinatio[ DNA is extracted from
sample cells (e.g. from blood or semen) and bro
ken into fragments using enzymes. These frag-
ments, contaidng the genetic code unique to
each individ,,al, are corpared with fragments
obtained from a blood sample of tlte test sub
ject. In 1987 the techniqE rves fust used in the
UK as forensic evi$ce, since when its use has
become widespread".

genetiG The stidy of heredity and variation
in living organisms. ltre science of genetics is
founded on the work of Gregor *Mendel In
the early 20th century *chromosomes and
their *genes were established as the carriers of
information determirrfurg inheritable charac-
teristics, and with the discovery of the struc-
ture of *DNA in 1953, the molecular basis of
genetics wa!; revealed Genetics is important in
plant and animal breeding and in understand-
ing inherited diseases. see 4lso cENETrc ENGI-
NEERING.

Geneva (French name: Gendve; German
name: Genf) 461ilN 609E A city in S:w Switzer-
land, on lake ceneva. It is a cultural and com-
mercial centre, banking and international
flnance being particularly important. It is the
base of nany international organizations in-
cluding the International Red Cross and the
World Health Organizatiorl llistorJ4 originally
a prehistoric Iake dwelling, it was later a

Roman city. It became the centre of the Calvin-
ist Reformation and a refuge for persecuted
Protestants. Population (1999 est): 172 809.

Geneva Bible en Engtistr translation of the
Bible published in 1550 by Puritan exiles in
Geneva. lt is also called the Breeches Bible be-
cause of the use of the word in the translation
of Genesis 3.7.

Geneva Conventions Intemational agree-
ments covering the care afld protection of non-
combatants and wounded troops in wartime.
lnspired by the esrablishment of the Interna-
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tional *Red Cross, a code of practice for the
treatment of wounded soldiers was agreed in
18ff. Subsequent agreements 0%6,7929, 19491

cover assistance for forces at sea, the treat-
ment of prisoners of war, and the protection of
civilims.

Geneva, Lake (French name: lac L6man) A
lake on the River Rh6ne between Svritzerland
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and France. The city of Geneva and the towns
of Montreux, Laume, md Evian stand on its
shores. lt is dominated by the AIps to the N.

Area:577 sq km (223 sq mi).

Genghis Khan (c.11G2-1227) The founder of
the Mongol empire. Originally called Tamujin,
he adopted the title Genghis Khan (Emperor of
All) in 1206 after uniting the nomadic Mongol
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genetic. when a purebred (homozygous) black guinea pig (BB) mates wi$ a purebred white one (bb) all the
offspring (F'l generation) will be black (Bb), since the gene for black is dominant. Mating of this heterozygous Fl

generation will produce both black and white guinea pigs (f2 generation) in the ratio 3:1, since each of the parents

canies a white recessive gene: The same principle applies to the inheritance oftwo factors - seed colour and texture

- in pea plants. When a plant with round yellow seeds (RRW - dominant) is crossed with one producing wrinkled
green seeds (nyy - recessive) the ofhpring will all have round yellow seeds (RrYy- heterozygous). Crossing of this
generation results in the segregation and reassortment of the genes so that their ofGpring will show all four
possibilities ol seed colour and texture in the proportions 9:3:3:1. These examples of single- and two-factor inheritance
obey Mendel's laws.
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tribes of the Siberian steppes and destroying
Tatar power. Orgmizing his horsemen into
highly mobile squadrons called ordus (hence
'hordes"), he breached the Great Wall md
captured Peking but failed to conquer China
completely. Advmcing westwards, C€nghis
crushed resistance in Afghanistaq Persia, and S

Russia

Genoa (Italian name: Genova) ,14 24N 08 56E A
port in NW Italy. A major maritime city dur-
ing the middle ages, Genoa is Italy's chief port
md a major industrial centre. Population (2000

est): 636 104.

genome The full complement of genes (i.e.

DNA sequences) within a single set of chrorno-
somes, comprising the genetic constitution of
a species. The HumaD Genome Project begun
in 1988 and completed in 2003, succeeded in se-
quencing the bases of human DNA, comprising
an estimated 30000-35000 genes. This will fa-
cil.itate the identifiation of genes responsible
for many diseases, enabling accurate genetic
testing and possibly the development of gene-
based treatments for these disorders.

gentian A herbaceous plant of the widely
distributed Eeil1s Gentiana (about ,100 species),

which includes many alpine perennials. The
blue flowers usually form a bell or funnel with
spreading lobes. The fruit of most species is a

capsule. Family: Gentianaceae

Gentile da Fabriano (Niccolo di Giovanni
di Massio; c.737O-74271 Florentine painter of_

the international gothic style. His fresco rycles
for the Doge's Palace, Venice, and the Lateran
Basilica, Rome, have perished. The Adoration of
the Magi (Uffinl shows his rich style.

geochronologt 1]he study of dating geo-
logical events, rocks, sediments, and organic
remains. Absolute dating involves radiective
dating tedmiques giving an actual date BP (be-

fore present). Relative dating establishes the
order of geological events in relation to each
other, using fossil correlation, pollen analysis,
etc.

Geoffrey of Monmouth (c.1100-il) Eng-
lish chronider. His major work, the fanciful
Historia Regum Britaflniae, was the rnain source
for the whole body of medieval European liter-
atur€ concerned with the Arthurian legend.

geography The study of the fearures of the
earth's surface, especially in terms of the
human enviroment. Modern gmgraphy was
founded in the early 19th entury by the Ger-
man scholars Alexuder von Humboldt and
Carl Ritter and is now divided between the

physical and social sciences. Physical geography
includes geomorphology (the study of land-
forms), biogeography (the study of soils and
the distribution of mimals md plants), and cli
matology (the study of dimate). The main
branches of human geography are Nstorical
gmgraphy, economic geography, urban geog-

raphy, and political geography.

geological tame scale A time scale cover-
ing the earth's history. The largest divisions are
eras (Palaeozoic, Mesozoiq and Cenozoic)i these
are subdivided into periods and the Tertiary
and quaternary periods are further suMi-
vided into epochs: epochs consist of several
ages, and ages can be divided into chrons. The
stratomeric standard scale refers to the rocks
formed in these intervals; the corresponding
terms are group (era), system (period), series
(epoch), stage (age), and chronorcne (chron). 

_

geology The study of the earth: its origin,
history, structure, composition md the nat-
ural processes actitrg on it. The branches of ge.
ology are historical (including geochronology,
stratigraphy, and palamntology); physical (in-
cluding geomorphologr, geophysics, petrology,
mineralogy, crystallography, and geodremis-
try); and economic, involving the distribution
and occurrence of the economically important
rocks and minerals.

geomagnetic field fhe earth's magnetic
field, causing a compass needle to aligr
north-south. It is believed to be caused by the
liquid-iron core acting as a dlmamo resulting
from the convection currents in it. The mag-
netic poles do not coincide with the geographic
poles, and their positions vary with time. Re-
versals of the earth's magnetic field have oc-
flrred in the past. The mgnetic demelrts of
the earth's field are the *magnetic dip, the
*magnetic declination, and the horizontal fie1d
strengttl.

geometrid modr A moth of the family
Geometrid.oe, occurring in Europe, Asia and
North America" The name is derived from the
looping method of locomotion of the caterpil-
lars, which are known as inch worms, loopers,
or measuring worms. The adults, known as
pugs, umbers, carpet moths, etc., have slender
bodies, a weak flight, and camotiflaging col-
omtio[
geometry A brmch of mathematics con-
cerned with the properties of space and shapes.
In Euclidean geometry the space corresponds
to common ideas of physical space and the
shalrcs are idealiations of the common shapes
that occur in real life. Other branches of geom-
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etry include non-Euclidean geometry, Rjeman-
nian geometry, and *analytic geometry. &e also

TOPOLOGY.
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geological time scale

geophysics fhe study of the physical forces
acting on and within the eartlL lmportmt
branches of geophysics are seismology, geo.
magnetism" wlcanology, natural radioactivity,
and the gravitational field

George a 17ffi-777n The first Hanoverian
King of Great Britain and Ireland (124-27) and
Elector of Hanover (1698-1727). He divorced his
wife for infldelity (1694)and imprisoned her for
32 years. A successful soldier and a shrewd
diplomat, he was unpopular in Britain because
he seemed to subordimte British to Hanover-
ian intersts. He never learnt English and left
government to his Whig ministers.

George ll (1683-1760) King of Great Britain
and Ireland and Elector of Hanover (7727-691.

His reliance on such ministers as Sir Robert
"Walpole influenced the development of con-
stitutional monarchy. In the War of Austrian
Succession he fought at Dettingen (1743), the
last British king to appear in battle. He was a
patron of musicians, notably Handel.

George lll (1738-1820) King of Great Britain
and Ireland (77Q-782O1 and Elector (1760-1815)

and King (1815-20) of Hanover. He shared with
Lord *North the blame for the loss of the
American colonies but was more astute in back-
ing WiUiam Pitt the Younger as prime minister
(1783-1801). He suffered periods of insanity
from t}le USOS (attributed to *porphyria) and
was permanently insane by 1E11, after which
the Prince of Wales (later George M actd as re-
gent (see also REGENCY srYLE).

George lV (1762-1830) King of the unired
Kingdom and of Hanover (1820-30). He secretly
married a Romm C-atholic, Maria Fitzherbert,
in 1785 but the marriage was invalid and in 1795
he married *Caroline of Brunswick. Gmrge's
dissipation and his treatment of his wife un-
dermined the prestige of the monarchy.

George V (1E65-1935) King of rhe united
Kingdom (1910-36), second son of Edward VII,
whose heir he became on the death (1892) of his
elder brother Albert Victor. ln 1893 George
married Mary of Teck.

George Vl (1895-1952) King of the United
Kingdom (1936-52). Second son of George V, he
succeeded to the throne when Edward VIII
aMicated. He married Lady Elizabeth Bowes-
Lyon (see ELTZABETH THE qUEEN MoTHER) in
7923.

George, St The patron saint of England and
of soldiers. His cult was brought to England by
Crusaders returning from Palestine, where he
was believed to have been martyred during Em-
peror Diocletian's rule. In art he is usually por-
trayed slaying a dragon, a l,egend that probably
derives from the *Pegasus myth Feast da)4 23
April
George Cross The highest British decora-
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tion for civilian bravery awarded since 19{0. A
silver cross superscribed Fot Gollantry, it has
twice been awarded collectively: to the islmd
of Malta (1942) and the Royal Ulster Constabu-
lary (1999). The G€orge Medal the second high-
est decoration for civilim bravery, was also
instituted in 1910.

Georgetown (or Penang) 526N 10016E A
city in NW Peninsular Malaysia, the capital of
Penang state. It is now Malaysia's chief port.
Population (1991): 219 375.

Georgetown 646N 5810!V The capital and
main port of Guyana. Founded by the British in
1781, it was later occupied by the French and
the Durch. Population (199 est): 275 000.

Georgia (USA) A state on the SE coast of the
USA It can be divided into two physical re-
gions: the Appalachian Mountains in the N md
a ccstal plain with forests md swmps in the
S. Agriculture is important; poultry has re-
placed cotton as the major item and Georgia is
a leading producer of peanuts. History named
after Gmrge II, it was founded in U32. Settle-
ment of the state expmded after the American
Revolution; a supporter of the Confederate
cause in the US Civil War, it suffered consider-
able damage during Gen Shermm's March to
the Sea (18&). During the last hundred years it
has suffered from a decline in the cotton in-
dustry and troubled race relations. Area:
152 488 sq km (58 876 sq mi). Population (20m):
8 186 453. Capital Atlanta.

Georgia (Asia) A republic in W Asia- It is a
mountainous region with rnany holiday re-
sorts on the Black Sea coast. The population is
mostly Gmrgian Economy: Georgia is rich in
minerals, especially manganese and coal. It also
has hydroelectric resources. The mbin crop is
tea; citrus fruits, grapes, and tobacco are also
important. History: Christianity was intro-
duced in the 4th century AD. An independent
kingdom for most of the middle ages, Georgia
was divided between Persia and Turkey in 1555,

passing to Russia in the 19th century. It became
independent in 1918 but subsequently formed
part of the Transcaucasian Soviet Federated Re-

public. It became a separate republic in the
USSR in 1936. Independence was declared in
1990: in 1992 the dictatorial president Zviad
Gamsakhurdia was overthrown, government
passed to a state council under Eduard She-

vardmdze, Georgia's independence was recog-
nized, and free elections were held. The early
199Os sw fighting between state troops md
separatists in Abkhazia and South Ossetia (sup
ported by Russia). Greater stebility was

achieved after G€orgia and Russia signed an
economic cooperation agreement (1991). A new
constitution (1995) grmted considerable auton-
omy to Abkhazia and South Ossetia (renamed
Tskhinvali) but pressure for complete indepen-
dence has continued. In 2003 disputed election
results provoked massive demonstrations and
Shevardnadze was forced to resigni he was suc-
ceeded by the opposition leader Mikhail
Saakashvili. Official language: C,eorgian. Cur-
rency lari of 100 tetri. Area: 69,193 sq km
(26831 sq mi). Population (2003 est):4934000.
Capital: Tbilisi.

Georgian The language spoken by the Geor-
gim peoples of Georgia, Azerbaidzhat Turkey,
and Irm. It belongs to the Kartvelim or South
Caucasian group and is written in a scdpt de-
rived from Aramaic with Greek influences and
has a literature dating from the sth century
AD. It is the official language of Georgia"

Georgian styl€ A style of British architec-
ture prevalent during the reigns ofGeorge I to
George IV (171tt-1830)r The period was subject
to several different influences but was domi
nated by Palladianism and *neoclassicisn

C,eorgian architecture was characterized by
t]le symmetrical use of twelvepaned sash win-
dows and the restrained use of classical fea-
tures.

geostationary orbit See coMMUNrcA-
TIONS SATELLITE.

cold water turbogenerator

6km

earth's crust

hot dry rccks

geothermal power. ln the UK the absence of
vdenos and geyseE means that hot-dry*ck (HDR)

technology has to be used. ln this, cold water is pumped

some 5 km down in the earth's crust, where it percolates

through fissures in the hot dry ro(ks; the resulting
superheated steam is brought to the surface, where it
drives a turbogenerator. HDR technology is still
experimental.

geothermal power Heat produced in the
earth's interior. Volcanoes, geysers, and hot
springs are all sources of geothermal power, al-
though only the latter two provide convenient

?
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energy sources. It supplies about 0.1% of the
world's energy requirements.

geranium A herbaceous plant of the genus
Pelargonium(2fi species), most species of which
are native to south Africa They have showy
flowers, usually red or pink Most horticultural
geraniums are hybrids. Farnily. Geraniaceae.

Horticultural geraniums should be distin-
guished from related plants of the genus Gero-

nium (see cRANESBTLT).

gertil A small *rodent belonging to the sub
farnily Gerhllinae (over 1m species) of Africa
and Asia, alm called jird and sand rat. Ranging
in size from 5-m cm. gerbils have long hind
legs. They spend the day in underground bur-
rows, feeding at night on seeds and roots. Chief
gener a: Gerbillus, T at e r ai f arrtlly : Cr ic etidae.

G6ricault (Jean Louis Andr6) fh6o-
dore (u91-1824) French painter. His famous
RoJt oj the Medusa (1819) was based on a con-
temporary shipwreck He is also noted for his
paintings of horses ard a late series of por-
traits of insane people. He died in a riding acci-
dent.

German A language of the West Germanic
language group. It is the official language of
G€rmany and Austria and one of the four offi-
cial languages of Switzerland- High German"
the official andwritten form, developed from
dialects of the highland areas of Gerrnany and
Austria. Old High German was spoken before
1100 AD when Middle High GermarL based on
Upper Gerrnan dialectq became the sundard
fornr- Modern High German developed from
the l6threntury dialect of Luther. Iow Ger-
man €xists only in a spoken form in N C,er-

many and is derived from Old Saxon and
Middle Low German speed.

Germanic languages A subgroup of the
Indo-European language group. There are
ttlree recognized subgroupa: Frst Germardc,
Nortl C,ermanic, and West Germanic. The first
of these is now extinct. North G€rmanic covers
the *Scandinavian languages, West G€rmanic
includes modem English and G€rman among
its descendants as well as *Dutch (Nether-
landic) and Frisian- All three b.ranches can b€
traced back to an unrecorded Protccermanic
language which has been reconstructed by
philologists by comparing and tracing back
sirnilar modern languages.

germanium (C,€)A brittle grey-white metal-
loid. discovered by CAWinkler (1838-1904) in
18E6. Uke *gallium it is present in coal and is
concentrated in chimney soot as well as in the

flue dusts of zinc smelters, from which it is ob-
tained commercia.lly. The element is a *semi-

conductor and is used in the el(tronics
industry. At no 32: at wt 72.61 mp 938.35"C bp
2A34"C

German measles A common contagious
disease of drildren and young adults caused by
a virus. (nown medically as rubella, it is a mild
infection producing a pink rash and a sore
throat. If a woman is infected in pregnanry she
may give birth to a malformed child.

German shepherd dog (- Alsatian) A
breed of large dog origimting in C,ermany. It
has a coarse coat that can range in colour from
white to black but is often black and tan. C€r-
man shepherds are used as working dogs, as
guard dogs, and as guide dogs for the blind.
Height:61-65 cm (dogs);56-61 cm (bitches).

Germany, Federal Republic of A coun-
try in central Europe: since ()S it has com-
prised the former East C,ermany (the C,€rman
Democratic Republic) and the former West
Germany (the Federal Republic of C,ermany).
For administrative purposes, Germany is di
vided into 15 Ldrder (G€rman, states). Extensive
plains in the N, which border on the North Sea"

the Baltic Sea and Denmark rise to a central
hilly area, including the Harz Mountains and
Thuringian Forest, with the Erzgebirge in the
SE and the peaks of the Alps in the extreme S.

The chief rivers are the Rhine, Danube, Oder,
Ems, Weser, and Elb€. Economy. in what was
then West Germany, rapid reconstruction of
the industrial sector followed World War II.
E st Germanys centrally controlled economy
was also highly industrialized but remained
undynamic by western standards. The cost of
restructuring it has proved far higher than an-
ticipated, and as a result Germany spent most
of the 1990s in recession Considerable mineral
resources include coal lignite, iron ore, lead
and zinc, and potastl The agricultural sector
has declined in importance, but there is a con-
siderable amount of forestry and an important
wine industry. Manufacturing industry re-
mains the mainstay of the economy. Tourism is
an important source of revenue. History The
region was occupied by German tribes from
about 500 Bc and came repeatdly into conflict
with the Romans from the 2nd century Bc.
Overrun by the Huns in the 4th and Sth cen-
turies, the area was dominated by the *Franks

from thefth century and was Christianized in
the late-7th to 8th centuries. After the failure
of the Fmnkish dynasty the C,erman kings be
came nominally elective but medieval Ger-
many was in practice ruled by a series of

C
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hereditary dynasties claiming the title of Holy
Roman Emperor. In the 13th century the first
"Habsburg emperor was elected and from the
15th century the imp€rial title remained al-
most continuously in the family. In the later
middle ages the power of the princes wu chal-
lenged by the *Hanseatic League. The 16th and
17th centuries were dominated by religious
strife, following Luther's inception of tfie *Re-

formation at Wittenberg in 1520. The religious
conflict was not resolved until the conclusion
(1648) of the *Thirty Years'War. In the 17th
century the Hohenzollern Electors of Branden-
burg acquired Prussia, which became the dom-
inant German state and, under *Frederick (II)
the Great, a major European power. In 1806 the
Holy Roman Empire was brought to an end by
Napolmn, who formed the Confederation of
the Rhine in its place. The post-Napoleonic Ger-
man confederation was dominated by Austria
and Prussia and in 1834 the latter was the mov-
ing influence behind the formation of the
*Zollverein (customs union). Prussian power
increased further with victory in the "Aus-
tro-Prussian War (1866), and in the *FrancG

Prussian War (1870-711. In 182 Bismarck
achieved his cherished ambition of creating a
Germm Empire. The late 19th and early 20th
centuries saw rapid industrialization" an ag-
gressive armaments programme, and the rise
of G€rmany as a colonial power, especially in
Africa: its international aspirations were a
ma;br cause of *World War I. Defeated in 1918,

the Empire came to an end (1919) and was re-
placed by the *Wdmar Republic, which was
plagued by the economic difficulties that facil-
itated Hitler's rise to power in the early 1930s.
His aggressive foreign policy and absurd racial
theories led to attempts to establish a new Ger-
man empire by an unprecedented ruthlessness
which precipitated World War II. Following
Germany's ddeat t]le countrywas divided into
British FrenclL Soviet, and US zones before the
subsequent formation of two separate states,
the G€rman Democratic Republic and the Fed-
eral Republic of Cermany.

East Germany or the German Deurocratic
Republic (GDR: German rnme: Deutsche
Demokratische Republik) was formed from
the Sovietficupied rcne of Germany follow-
ing World War II. It was given a provisional
constitution in 1919, becoming independent in
1954, with membership of COMECON and the
Warsaw Pact and (from 1973) a seat in the UN.
The capital was East Berlin The early years of
economic austerity and curbs on civil liberties
led to much discontenc the flow of refugees to
West Germany continued until 1961, when the

*Berlin Wall was erected. Low living standards
md the government's refusal to consider lib
eral reform led to mass protests in 1989 md the
departure of thousands of refugees to the
West. President Eridr Honecker resigned and a
multiparty democracy was instituted A con-
servative alliance won free elections in March
1990 and union with West Germany was
achieved in Oct 1990.

West Germany or the Federal Republic of
Gemy (FRG: German name: Bundesrepublik
Deutschland) was formed from the British-,
French-, and USoccupied zones followi[g
World War II, and becarne fully independent in
1955. The capital was transferred to Bonn al-
though West Berlin remained a part of the Fed-

eral Republic. In t}le postwar years it enjoyed a
spectacular economic recovery rDaking it the
most prosperous country in W Europe.

Elections for the reunited Germmy were
held in Dec 11,90, with victory for Heknut Kohl
ard the Cfisri.n Democrats. Kohl was re-
placed as cbanc€llor by Gerhard Schrtider in
19q), when the Social Democrats were victori-
ous in electioos. Following elections in 2005, a
coalition was formed under the Christian De-
mocrat Angela *Merkel. G€rmany is a member
of NATO. German forces saw military action
for the first time since 19F in the NATO air
war against Yugoslavia (.1999). C,ermany adopted
the single European currency tn 19-2N2.
Official language: G€rmarl Currenqp euro of
100 cents. Area 356798 sq km (1377116 sq mi).
Population (2007 est): 82.l()0996. Capitat Berlin.

germination The process by which an em-
bryo plant within a seed is transformed into a
rcogniable plant with roots, sterD, and leaves.
Water, warmttL and orygen stimulate germi-
nation, which begins with the emergence of
the root (radicle) and is followed by the shoot
(plumule). Energy for the process is provided
by the *cotyledoN (seed leaves), which either
remain below ground (hypogeal germination
as in the broad bean) or form the fust leaves of
the seedling (epigeal germination, as in the
marrow).

Gerchwin, George Uacob Gershvin;
1898-1937) US composer and songwfiter. He
wrote many songs for musicals and fitms; iazz-
inspired orchestral works include Rhapsody in
Blw (19241and An American ifl Paris (]928). The
opta Porgy dnd Bess (1935) is still widely per-
formed. His brother Ira Gershwin (18%-1983)
wrote the lyrics to many of his songs.

Gestalt psychology e school of *psyctrol-

ogy t}lat originated in Germany in the early
20th century Wolfgmg Kdhler (1847-il167) and
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Kurt Koffka (1886-1911) were its founders. It
regards mental processes as wholes (gestalts)
that cannot be mlysed into smaller compo-
nents.

Gestapo (German: Geheime Staatspolizei, se
cret state police) The Nazi secret police, formed
in 1933 under Grring and administered from
1936 by the *SS. The two organizations were re
sponsible for carrying out the atrocities perpe
trated by the Germans in Europe.

Getty, ,(ean) Paul (u92-1976)uS business-
man. who lived in the UK. He made his fortune
in oil, becoming a millionaire at the age of 22.

He founded the J.Paul Getty Museum at Mal-
ibu, California- His son, Paul Getty Jr. (1932-
2003), was a noted philanthropist.

GetQrsburg, Ba(tle of (1-3 July 1863) The
most significant battle of the US *Civil War,
fought in S central Pennsylvania as part of the
Confederacy's second invasion of the North.
After three days of fighting the Confederates
withdrew the North lGt 23000 men and the
South 25000. The Gettysburg Mdress one of
the shortest and most famous of modern
speeches, was delivered (19 November 1863) by
President Abraham Lincoln at Gettysburg bat-
tlefleld.

geyseri Jets of hot water and steam issuing
intermittently from holes in the earth's crust,
mme raching heights of up to 70 n Geysers
are found in volcanically active or recently ac-

tive regions. Theyoccur when water from deep
within the crust becomes superheated and sud-
denly boils.

Ghana, Republic of A country in west
Africa, on the Gulf of Guinea- Coastal plains
rise to undulating country around Accra, and,
in the centre, the basin of the River Volta rises
to plateaus, espc'ially in the N and W. konomy.
chiefly agricultural. The main cash crop is
caoa, of which Ghana is among the world's
chief producers. Gold and diamonds are mine4
as well as manganese, bauxite, and limestone.
Hydroelectricity is an important source of
power and oil was fomd offshore in 1978. The
1990s saw steady economic improvement. His-
torl from the middle ages several small king-
doms flourished in what is now Ghana In 1472

the Portuguese and subsequently other EurG.
p€ans set up trading posts in the region" which
they called the C,old Coast. The area hcame the
British colony of the C,old Crast in 1874.1n7957,
together with the British part of Togo, it be-
came independent, its new name, Ghana being
that of a medieval N African empire. In 1960 it
became a republic within the British Common-

wealth under Kwame Nkrumah, who was
deposed in 1969 There followed a series of mil-
itary coups, in the last of which (1981) Fl Lt
Jerry Rawlings came to power. Multiparty elec-
tions in 1992 led to victory for Rawlings, al-
though the result was contested by opposition
parties. Rawlings was re-elected in 1996 but de-
feated by the opposition leader John Kufuor in
2000. Official languge: Englistr Currency cedi
of 100 pesewas. Area: 238305 sq km (92010 sq
mi). Population (2003 est): 20458000. Capital:
Accra.

gharial See cavrer.
Ghats Two mountain ranges lying along the
W and E coasts of India. The Western Ghats,
which extend about 1500 km (932 mi) from N of
Bombay to Cape Comorin, rise to 2693 m (88210

ft). They have dense natural vegetation md are
used for tea planting. The Eastern Ghats ex-
tend about 1,100 km (880 mi) from near Cuttack
to the Nilgiri Hills.

Ghent (Flemish name: Gent; French name:
Gand) 5102N 342E A city in Belgium, at the
confluence of the canalized Rivers Scheldt and
Lys. one of Belgium's oldesl cities, it is a major
port and the country's textile centre. Popula-
tion (2000 est): 224 180.

gher*in A trailing west Indian vine, Cucumis
onguria. lt is cultivated for its prickly edible
fruit, 25-75 cm long, used when imture for
pickling. F aluily. C ucilrht aceae (gourd f amily).

Ghibellines see cuELps AND GHTBELLTNEs.

Ghiberti, lo]enzo (c. 1378-1455) Florentine
Renaissance sculptor, who made his name in
14f,2, W winning the competition for the
bronze relief sculptures for the north doors of
the Baptistry of the Florentine Duomo. Fin-
ished in 1424, these New Testament scenes,

mainly in the international gothic style, were
followed by Old Testament scenes (1425-52). Si-

multaneously he wrote I commentarii, which
included histories of ancient and early Renais-
sance art and an autobiography.

Ghirlandaio, Domenico (Domenico di
Tommaso Bigordi: 144H4) Florentine painter
of the early *Renaissance. From 1.181 to 1482 he
worked on a fresco in the Sistine Chapel but his
major undertaking was t}le fresco cycle
(1,t86-90) in Sta Maria Novella, Florence. The
tenderly painted OA Man and Boy (Louvre) is a
fine example of his portraiture.

Giacometti, Alberto (1901-66) Swiss sculp-
tor and painter. He was influenced initially by
*cubism and primitive art and later by *surre-

alisru particularly in his abstract construction
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of sticks, glass, wire, etc., entitled The Palace at
4 cm (New York). After br€king with surreal-
ism in 1935, he developed a unique flgure style.

Giambologna (Giovanni da Bologna or Jean
de Boulogne: 1529-1608) Italian mannerist
sculptor of Flemish birttr Working from 1557

in Florence, where he was patronized by the
Medici, he produced fountains, religious solp
tures, and small bronze statues,

Giant's Causeway 5514N 532w A prom-
ontory in N Northern Ireland, in Antrim. It
consists of several thousand closely packed
basaltic columns, rnainly hexagonal in shape,
formed by an outpouring of lava into the sea
According to legend it was built as a bridge to
enable the gimts to cross from Irelmd to Scot-
land.

giant star A large very luminous star tJlar
has a very tenuous atmosphere but a dense
core. It is in a late stage of evolution, having ex-
hausted the normal source of enerry in its core
(hydrogen), and must obtain energy from
other nuclear fusion reactions. See also nso
GIANT.

gibberellins e group of organic compounds
that stimulate plant growt}. Filst isolated
from the fingts Gibberella fujikuoi, over 3O

gibberellins are no\,r/ known. They stimulate
the growth of leaves, stems, flowers, and fruit
and break the dormancy of seeds and tubers.

gibbon A small"ape belonging to the genus
Hylobates (7 species), of S Asia ,15-65 cm long,
they have long arms and hooked fingers used
to swing through trees. They live in family
groups, feeding driefly on fruit and leaves, and
have a whooping call. Family Hylobotidae. See

also SIAMANG.

Gibbon, Edward gm-gl Brirish histo-
rian His ironic treatment of Christianity in his
monumental The History of tlw Decline ond Fall
of the Roman Empire $n6-8€1eroused contro-
veisy, but its scope and style ensured its sur-
vival.

Gibbons, Grinling (1648-1721) English
wood carver and sculptor, born in Rotterdam.
Patronized by Charles II and subaequent
British monarchs, he produced decorative carv.
ings of flowers, fruit, etc. His best-known
works are the choir stalls md organ screen in
St Paul's Cathedral.

Gibbons, Orlando {1583-162s) Engtish
composer, organist, and virgindist. He wrote
madrigals, church music, and string fantasias
and contributed pieces to. Pafilrcnia (7677\,

the first anthology of keyboard music to be
printed in England.

Gibbs, Josiah Willard (1s39_1ln3) us
physicist. Gibbs founded chemical thermody-
namics, which is largely based on the firnction
known as the Gibbs free energy. He is also
known for his phase rule, relating the number
of parameters that can be varied in a system of
more than one phase.

Gibtaltar A UK overseas territory occupyng
a peninsula at the soutlern tip of Spah The
isthmus that links it to the Spanish mainland
rises sharply to the 427 m (1,100 ft) limestone
Rock of Gibralar. The population is mainly of
Spanistr, Genoese, and Portugese descent. Ecorl-
om)4 Britain's defence presence on Gibraltar
was the mainstay of tfie economy until the
mid-1980s, when the navd dockyards dosed-
Offshore financial services and tourism are
now the main economic activities. Fees for ser-
vices to shipping are also an important source
of revenue. His&orf settled by the Moors in 711

AD, the Rock of Gibraltar was aken by Castile
in 1,162, becoming part of united SpafuL It was
captured h 17(N by the British to whom it was
formally ceded by the Treaty of Utrecht (1713).

The colony became an important British naval
base. Claims to Gibraltar have long been made
by Spain but a LJN proposal to end British acu-
pation wtr defeated in a referendum in 1967. In
1969 Spain closed its frontier with Gibraltar
leading to the subsequent import of Moroccan
labour. The border was reopened in 1985. In
l99E-99 a new dispute ld to Spain imposing a
semi-blmkade. AngloSpanish talks aimed at
agreeing a new international status for Gibral-
tar began in 2001 However, Gibraltarians vot-
ing in a 2002 referendum rejected aily form of
shared sovereignty by dlnost 99%, Official lan-
guages: English and Spanistr. Currenqt Gibral.
tar pound of 1m pence. Area:55 sq km (25 sq
mi). Population (20(x) est): 27 033.

Gibraltar, Slrait of A srrait between
Gibraltar and Africa, joining the Atlantic
Ocean and the Mediteuanean Sea- It narrows
ro 13 km (8 mi) and is of grear strategic impor-
tance.

Gibcon Desert A desert in central Western
Australi, Jt consists of a rrast arid area of active
sand dunes and desert grass. Area: 220000 sq
km (8,5000 sq mitr

Gidc, Andr5 (1869-1951) French novelist and
critic. Mudr of his work reflects his homosexu-
ality and consequent conflict with conVen-
tional morality. In 1895 he married bis cousin
Madeleine Rondeauq the inspiration of two
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short works, Ihe lmmoralist 119[.21and Stroit Is
the c,ote (l!xD). His longer novels are Thcvatican
Cellars 17914\ al:Ld TIlc Cantetfeiters (192(i). His
Journal, which he kept from 1885 until his
death is a malrr work of literary autobiogra-
phy. He won the Nobel Prize in 1917.

Gielgud, Sir (Arthur) John (1e04-2000)
British actor. He was noted for his distin-
guished voice and his many fine perfonnances
in Shakespearean productions. He was ap
pointed to the OM in 1l)9.

Gagant€s In Greek mythology, the giant sons
of *Uranus (Heaven) and *Gaia (Earth), whose
rebellion against the Olympian gods was de-
feated with rhe help of Heracles. They were
subsequently associated with earthquakes and
volcanoes.

Gii6n 43 32N 5,10w A port in NW Spain" on
the Bay of Biscay. Its mmy mcient buildings
include Roman batls and medieval pa.laces.

Population (1998 est): 265491

Gilbert William (1}{4-1603) English physi-
cist and physician to Elizabeth I. His De mognete
(1600) listed many experimental observations
concerning magnets, including the discovery
of magnetic dip. He was the first English scien-
tist to accept the ideas of *Copernicus and
coined such terms as electricity al]d mognetic
ple.

cilbert Sir W(illiam) S(chwenk)
(1836-1911) British comic dramatist. He wrote
comic verses, published as Bob Ballods (1869),

whik studying law In 1870 he met Arthur
*Sullivan, the composer for whom he wrote
the libretti for 14 popular operas.

Gilbert lslandssee t<rRrBArl, REpuBLrc oF.

Gillespie, Dizy (John Birks G.; 1917-93) uS
Black jazz trumpeter, band leader, and com-
poser, who was one of the originators of *bop.

gills The respiratory organs of iquatic ani-
mals: specialized thin-walled regions of the
body surface through which dissolved oxygen
is taken into the blood and carbon dioxide re-
leased into the water. The gills of fish lie in gill
slits on each side of the gullet. The gills of mol
luscs and fanworms are ciliated and trap food
particles in the respiratory currents. The ex-
ternal gills of amphibian larvae (tadpoles) are
feathery structures projecting from the body
wall.

gilt-edged security A uK government
fixed-interest stock. Most are redeemable at
IEr on a specifled date. Short-term gilts
("shorts") are redeemable within 5 years, "medi

ums' in 5-15 years, and '.[ongs" in over 15 years.
The price of gilts depends upon prevailing in-
terest rates. Most gilts are issued in units of
Em (the par \ralue). Consols are irredeemable.

gin A spirir distilled usually from grain
flavoured with juniper berries (the name is de
rived from the Dutch J:er€ver, juniper). Gin is al-
most pure alcohol, with little flavour. It is
generally drunk with tonic \^r'ater, vermouth,
fruit juice, etc.

ginger A perennial herbacous plant, Zin-
gibo offrinale, native to SE Asia and widely
grown in the tropics for its pungent under-
ground stems (rhizomes), used as a spice, food,
and flavouring and in medicine, The plants are
sterile and propagation is by cuttings from
the rootstocks. Family: Zingibfioceae

ginkgo A deciduous *gymnosperm tree,
Ginkgobiloba, also called maidenlnir tree, that
is the sole living representative of a group of
trees that flourished in the Carboniferous pe-
riod (370-280 million years agol Growing to a
height of 30 m" it has fleshy yellow fruits con-
taining edible kernels. The ghtgo is native to
Chirn and widely plaated for ornament. Fam-
ily : Gink goac e ae phyfum: Gink go phyt a.

ganseng An extract of the forked roots of ei-
ther of two herbs, Panax quinqwfolium or P.

schinxng, used as a stimulant drug in the Far
East and to make aromatic bitters. Famil),: Ar-
alioceae (ivy family).

Giorgione (ct4v-757o1 Italian painter of
the Venetian school. He trained under Gio
vanni *Bellini and worked with *Titian. Most
of his paintings are small secular pictures, in-
cluding the Tempesr (Accademia Venice), no-
table for their dreamlike mood. His portraits.
e,g. Laura (Vienna), influenced many Venetian
painteis.

Giotto (Giotto di Bondone: c.7266-73371 lral-
ian painter and architect, who laid the founda-
tion for *Renaissance painting. He painted the
innovative frescoes of scenes from the lives of
Joachim and Atrne md the Virgin and Christ in
the Arena Chapet, Padua" and frescoes in Sta
Croce, Florence. In l:134 he became architect of
the city and surveyor of Florence Cathedral,
for which he desigaed the campanile.

Gipsies A mdering people found on most
continents. The name "Gipsy" is derived from
"Egyptian," but they probably originated in
India One group is thought to have migrated
through Egypt and North Africa and another
through Europe reaching NW Europe during
the 15th and 16th centuries. They live largely
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by seasonal work, itinerant trade, and fortune
telling. They have been persecuted frequently,
half a million being killed by the Nazis during
World War II. Their mtive language is *Ro

many.

g:raffe A hoofed *mammal, Giraffa ca-

melopard,alis, of tropical African grasslands.
Measuring 3 m at the shoulder, with a neck 2.5

m long, giraffes are marked with reddish-
brown blotches on a buff-coloured back-
ground. They feed on leaves: both sexes have
permment skin<overed horns. Family Gir4fr-
dae.

giro A lowrost system for transferring
money. It originated in Austria in 1883 and the
British National Giro was set up by the Post
Office in 1968, becoming independent in 1988 as

Girobank PLC All accounts are held at the Giro
Centre (in Bootle, Merseyside), which transfers
money from one account to another on receipt
of a completed forrn Bank giro operates simi
larly, but accounts are held at bank brmches.

Gironde, River An estury in SW France, on
the Bay of Biscay. Formed by the confluence of
the Rivers Garonne and Dordogne near Bor-
deaux, it is used by oceangoing vessels. Length:
72 km (4s mi).

Giscard d'Estaing, Val6ry (D26- )

French statesman: president (1974-81). A suc-
cessful minister of finance, he succeeded Pom-
pidou as president but was subsequently
defeated by Mitterand.

Gish, Lillian (1s93-1993) US actress, who
began her cateer as a child actress on stage
with her sister Dorothy Gish (18%-1968). Both
acted for D.W.*Griffith in early silent films,
induding The Birth of a Nation (1915). Lillian's
later films include Duel in the Sun 1L946) md The
Night of the Hunter (1$sl.

Giulio Romano (ciulio Pippi: c.149tF1tt6)
Italim mannerist painter and architrt (see

MANNERISM). He was tlle pupil of *Raphael,

whom he assisted in the decoration of the Vat-
ican apartments and the Villa Farnesina In
624 he settled in Mantua, where he designed
and decorated the Palazzo del Td.

Giza, El (or al-Jiah) 30O1N 3112E A city in N
Egypt, forming a suburb of Cairo. Nearby are
the great pyramids of Khafre, *Khufu and
Menkaure and the Sphinx. Population (1990

est): 2 516 000.

glacier A mass of ice and *firn of limited
width lying chiefly, or completely, on land and
moving downslope from its source. Cirque
glaciers are contained in depressions on moun-

tain slopes or valley heads. Valley gl,aciers are
contained within pre€xisting valleys, originat-
ing either from cirque glaciers or from an
icesheet. The longest of these is the lambert
Glacier, ,100 km (25O mi) long. Where a glacier
emerges from a valley onto a lowland area, a

lobe-shaped piedmont glacier results; an exam-
ple is the Malaspina Glacier in Alaska- Glacia-
tion is the action of glacier ice on the lmd
surface. The main landforms resulting from
glaciation are either erosiond or depositional
Erosional features include U-shaped ralleys
and rounded rock basins known as cirques.
Those of depositional origin include glacial
drift md till.
gladiator The slaves, prisoners of war, con-
demned criminals, or volunteers who fought
to the death in amphitleatres for the enter-
tainment of the ancient Rornan people. Gladia-
torial combats began as a feature of funeral
games but their popularity was soon so great
that statesmen sponsored shows to enhance
their politicd prestige,

Gladiolus A genus of ornamental perennial
herbaceous plants (300 species), native to Eu-
rope, Africa" and the Mediterranean regions
and widely culti ted Growing from a corm,
the flowering stem reaches a height of 12 rL
with fumel-shaped flowers. Principal garden
forms are G. cardinalis,G. prinulinus,G. psittaci-
ruts, C. ptr purea-aurotfls, and G. saundersiL Fan-
ily: Iridaceae.

Gladstone, W(illiam) E(wart) 0809-98)
British statesrum; Uberal prime minister
(1858-74 1880-85, 1885, 1892-94). Elected to par-
liament in 1832 he was initially a Tory but sup
ported Peel in the repeal of the *Com laws,
after which the Peelites jnined the Whigs
(shortly to be termed Liberals). As chancellor of
the exchequer (1852-55, 1859-66) Cladstone re-
duced tariffs and expenditure. His first min-
istry disestablished t}le Irish Church{1869) and
introduced the Education Act (1870), t}Ie first
Irish land Act (1870), and the Ballot Act (intrG
ducing secret ballots). Defeatd in the 1874 elec-
tion, he resigned the Liberal leadership but
reemerged as a critic of British policy towards
the Balkans. His second ministry achieved fur-
ther parliamentary reform (1884) but its fail-
ure to save *Gordon from Khartoum led to
Gladstone's resignation. His last ministries fol-
lowed his conversion to Irish *Home Rule but
both his Home Rule bills were rejected (1E86,

1893). An impressive qraker, Gladstone with
his C-onservative opponent Disraeli dominated
British politics in the late]9th century.
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Glamorgan A historic county of South
Wales. In 194 it was divided to form the coun-
ties of Mid Glamorgan, South Glamorgan, and
West Glamorga[ In 1996 administrative pow-
ers passed to the new county of Swansea md
the couDty boroughs of Bridgend, Caerphilly,
Cardiff, Merthyr Tydfil, Neath md Port Talbot,
Rhondda Cynon Taff, and Vale of Glamorgan

gland An organ specialized for synthesizing a
speciflc chemical substance (secretion) from
constituents of the blood and releasing its se-
cretion for use by the body. Man and higher an-
imals have two kinds of glands. The *endocrine

glands lack ducts and release their secretions
(hormones) directly into the bloodstrearrl The
exocrine glands have ducts tlrough u/hich
their products are secreted. Exocrine glands in-
clude the salivary glands, the sweat and seba-

ceous glmds in the skin, and the pancreatic
cells that secrete digestive enzymes. Plants also
have glands, wNch secrete latex, resin, nectar,
tannirL etc.

glandcrs A highly contagious disease of
horses, donkeys, and related animals caused by
t]le bacterium Pfeif frella mallei which can
also infect other animals and mar Slaughter
of infected animals is compulsory in most
countries.

gtandular fever 1or infectious mononu-
cleosis) An inf(tion characterized by fatigue,
sore thrmt, headache, muscular pain, and en-
larged lymph nodes. Most common in children
and young adults, it is caused by the Ep-
stein-Barr virus, which can be transmitted in
saliva (for example during kissing). Treatment
h with bed rest and painkillers.

Glasgow 1. 5553N 415w A city in central
Scot'lald" mainly in Glasgow City council area,
on the River Clyde. Formerly m importmt
port, Glasgow has engineering, textile, chemi-
cal, brewing, and whisky-blmding industries.
History after the union with England (1707),

GlasgoWs wealth grew rapidly through trade,
especially in tobacco and sugar from the New
Worl4 and through industry in the industrial
revolution. Population (1991): 552954. 2. Glas
gorrr City. A council area in W central Scotland.
Area:175 sq km (68 sq mi). Population (2001):

sn69.
glasnost A poliry of increased freedom in sc
cial and cultural matters introduced in the Sa
viet Union by Mikhail *Gorbachov in 1986. A
Russian word meaning openness, glasnost was
adopted in conjunction with p€restroika (mean-
ing progress), which heralded a new flexibility

in the economy of the USSR and an improve-
ment of relations with the West.

glass A truslucent and usually transparent
noncrystalline substance that behaves as a
solid although it bas many of the properties of
a liquid. Glass itself was known in the 3rd mil-
lemium sc but glassblowing was not invented
until about 100 Bc (in Syria) and windows were
not in use until about 100 AD. Ordinary soda
glass, used for windows, etc. consists of silica
(sand), sodium carbonate, and calcium carbon-
ate (limestone). Flint glass, used for crystal
glassware, contains silica, potassium carbonate,
potassium litrate, and lead oxide. Heat-resis-
tant glass also contains borates and alumina;
optical glass contains additional elements to
control the refractive index and other optical
properties. Blown glass is melted and blown in-
side a mould until it flIls the mould Flint glass
is usually blown by hand. Pressed glass is made
by pressing the molten glass trto a mould
Plate glass, for windows, etc. is now made by
floating a rolled sheet of glass on molten ti.rl-

See also rttnncnss.
glass snake A legless lizard beldnging to the
genus Ophisaurus, occurring in Europd, S and E

Asia N Africa and North America- Glass snakes
feed on insects, lizards, mice, and birds' eggs.

Unlike true smkes, they have ears, eyelids, md
rigid jaws. When attacked, they shed their tail
Family. Anguidae.

Glastonbury s109N 243w A market town
in SW England, in Somerset. Here by tradition
Joseph of Arimathea founded England's first
church and King Arthur is said to be buried.
The Glastonbury Festival, the world's largest
open-air music event, is held nearby. Popula-
tionllgstl:n47.

glaucoma An eye disease caused by raised
pressure inside the eye. Acute glaucoun is
often caused by a sudden blmk to the draimge
of the watery fluid (aqumus humour) inside
the eye. It leads to pain and disturbed visiou
which will result in blindness without urgent
treatment. Ctrronic glaucoma<ne of the com-
monest causes of blindness-comes on slowly
and painlessly.

Glazunov, Aleksandr Konstantano-
vich (1s55-1936) Russian composer and a pupil
of Rimsky-Korsakov. Glazunov's works, which
were influenced by Wagner and Liszt rather
than by Russian musical nationalism, included
eight symphonies, concertos, ballets, and string
quartets.

Glencoe A glen in W Scot1and, in the High-
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land Regiorl It was the scene of the massacre of
the Macdonalds by the Campbells md English

l16e2l.

Glendower, Owen (Welsh name: owain
Glyndwr; c.1359-c.1416) Welsh rebel. Allying
with Henry I\Is opponents, Glendower con-
trolled most of Wales by 1,()4 but was subse-
quently defeated and turned to guerrilla
warfare. He disapp€ared in 1416.

Glenn, John (1921- | us astronaur and
politician, who on 20 February 1962, became
the first American to orbit the earth. He be-
came a US senator in 1975. In 1998 he returned
to space as part of the research into the effects
of slnce travel on the ageing human body.

gladers Light fixed-\Ming engineless aircraft,
sometimes called sailplanes. They are launched
into the air by a winch or catapult or by being
towed by a car or powered aircraft. Once air-
borne a glider is lifted by warm air currents.
The height record is 14.1 km (P.F.Bikle: 1961)

and the distance record 1460.8 km (H. W. Grosse;
1972). Pioneered by Otto Lilienthal (18,18-96),
gliders were used by the *Wright brothers in
designing their powered aircraft. Since the
1920s gliding has been a popular sport, con-
trolled in the UK by the British Gliding Associ-
ation 17924], See also HANG-cLrDrNG.

Glinka, Mikhai! lvanovich (1804-s7)
Russian composer. He composed the flrst truly
Russian opera Ivan Susqnin (A LiJe for the Tsar:
1836), pimo music, songs, and a second opera
Russlon and Ludmilla (78421.

Global Positioning System (cPs) A us
satellite-based system enabling people, ships,
aircraft, etc equipped with a GPS receiver to
determine their position on the earth to
within 100 metres. It was developed for the US
Department of Defense but now has a rmge of
civilian uses, including the rescue and emer-
genry seruices.

global warming see cREENHoUsE EFIECr.

globefish See rurren.
Globe Theatre An Elizabethan theatre, in
Southwark in which most of Shakespeare's
plays weie first produced. A rylindrical
wooden building open to the sky,.it was built
in 1599, burnt dom in 1613, rebuilt in 1514 md
flnally demolished in 1644.Its remains were re-
discovered in 1989. A replica of the Globe was
erected near the original site and opened for
performances in 1996.

Globigerina A genus of protozoan animals
that are common components of marine

plankton. Ranging in size from 0.3 to 2 mm,
their chalky skeletons are a major constituent
of the grey mud on some sea beds, forming glo-
bigerina ooze. Order: Forominif et a.

globulin A type of protein that is generally
insoluble in water. Gamma globulins, one of a
class of globulins occurring in the blood
(serum globulins), include the immunoglobu-
lins (antibodies), which are manufactured by
animals and humans to combat infections (see

IMMUNITY). lnjections of garirma globulin are
used for immunization against hepatitis A
Other globulins ocrur in eggs, nuts, and seeds.

glockenspiel (German: bell play) A tuned
percussion instrument having a keyboard-like
arrugement of steel bars played with two
small hammers. The notes of its two-aird-a-
half-octave compass above bottom G of the
bass stave sound two octaves higher.

Glomma, River (Norwegian name: Glima) A
river in SE Norway and the longest river in
Scandinavia. Lengttx 5E8 km (365 mi).

Glorious Revolution 1roas1 rne overthrow
of James II of England and the establishment
of his daughter Mary and her husbaad William
of Orange on the throne. The opposition to
James' pro-Catholic and absolutist policies re-
quested William's armed interventioE James
fled to Frmce. As William UI md Mary II, the
joint monarchs accepted the *Bill of Rights.

Gloucester 5153N 214w A market tom in
W England, the administrative centre of
Gloucestershire on the River Severn. First de.
veloped under the Romans (Glevum) it is noted
for its cathedral. Population (1997 estl:707 4OO.

Gloucesterchire A county of W England,
bordering Wales. In 1996 the S\nr' part of the his-
toric county (part of Avon since 1974) became a
unitary authority called South Gloucester-
shire; it is administered separately but is part
of Gloucestershire for ceremonial purposes.
Gloucestershire consists of three regions: the
Cotswold Hills, the Severn Valley, and the For-
est of Dean. It is predominantly agricultural.
Area (excluding South Gloucestershire): 2538 sq
km (1019 sq mi). Population (2001" €xcluding
South G.loucestershire): 564559. Administrative
centre: Gloucester.

glowworm See FTREFLY.

gloxania An ornamental herb, sinningio spe-

ciosa, native to Brazil Gloxinias have large bell-
shaped velvety flowers, usually violet, purple,
or pink. New plants can regmerate frorn the
base of the leafstalks. Fmil)4 C€sner,4ceae.
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Gluck Christoph Willibald 1u14-87) c,€r-
nan composer. He reformed *opera seria and
composed the operas Ufeo ed Euridice (77621

arLd Alceste (77671.He also composed over ilO dra-
matic \.vorks.

glucose (or dextrose) A simple sugar
(CbHDOs) and an essential substance in the car-
bohydrate metabolism of living organisms.
Carbohydrates (such as starch md glycogen) in
food or tissue reserves are broken down to glu-
cose, which is easily tmnsported to cells where
it undergms *glycolysis. Organisrns can also
mnufacture glucose from fats md proteins.
Glucose levels in blood are regulated by the
hormones *insulin and glucagon.

gluten A protein mixture derived from
wheat. In bread making, dough rises because
the gluten in wheat flour expands, trapping
the carbon dioxide bubbles in an elastic net-
work. See also CoELIAC DISEASE.

glycerol (or glycerine; CH,oHCHoHCH,oH)
A colourless syrupy liquid with a swe€t taste. It
is made from fats and oils or by fermentation
and is used in explosives, cosmetics, and an-
tifreeze solutions.

glycogen A starchlike carbohydrate found
in animal tissues as a rgserve energy source. It
consists of branched chains of *glucose mol-
ecules: when required to provide energy, glyco-
gen is broken down to glucose mder the
influence of hormones.

glycolysis The sequence of chemical reac-
tions occurring in most living cells by which
glucose is partially broken dom to provide us-
able energy in the form of *ATP. Glycolysis can
take place in the presence or absence of oxygen
but only a small amount of the available en-
ergy is released, most being released via the

"Krebs cycle.

Glyndebourne An estate near Lewes, in
East Sussex, home of an annual international
festival of opera. The opera hoirse was built by
John Christie (1882-1962), who founded the
Glyndebourne Festival in 1934 for his wife, the
opera singer Auhrey Mildmay (1900-53). The
opera house was completely rebuilt (1qp2-94]'

GM crops see cENETrc ENGTNEERING.

gnat Any of the smaller delicate species of
two-winged flies (Diptera).They irclude the less

virulent mosquitms md phantom gnats (fam-
ily Culicidael, winter gnats (famlly Trichoceri'
dae), fungrs gnats (family Mycetophilidae),
craneflies (family Tipulidael, a;rd several others.

gneiss A coarse-grained metamorphic rock

consisting predominantly of bands of quartz
and feldspar alternating with bands of micas
and amphiboles. Gneisses are forrned during
regional metamorphism; those derived from
igneous rocks are termed orthogtreiss, those
from sedimentary rocks lnragneiss.

Gnost:c:sm A religious movement that
flourished in the early Christian era. It con-
tained elements of pagan thought but is most
fully recorded as a group of heretical Christian
sects. The Gnostics' defining charactetistic was
their belief in gnosis (Greek: knowledge)-a spe-

cial revelation from God to initiates, which
would ensure their salvatioL They interpreted
Ctrrist (whose hummity they denied) as being
sent to rescue particles of spirit (souls) en-
trapped in matter.

Gl{P See cnoss NATToNAL PRoDUcr.

gnu A large ungainly antelope belonging to
the genus Connochaetes (2 species), also called
wildebeest, of African plains. The brindled gnu
(C. taurinusl gtows to 14O cm high at the shoul-
der and is blue-grey with a long black mme,
black facial tufts, and a black-tufted tail. The
smaller white-tailed gnu (C. gnou) has a long
v/hite tail and is very rare.

Goa The 25th state of Indi4 formerly part of
C,oa, Daman, and Diu Union Territory. A Por-
tugxese overseas territory from 1510 until an-
nexed by India in 1961, it has mmy fine
enmples of Portuguese colonial architecture,
including the church in which the remains of
St Frmcis Xavier are preserved. Area: 3702 sq

km (1429 sq mi). Population (2001): 1 343 !198.

goat A hmfed *ruminant mammal belong-
ing to the Eeil)s Capra (5 species). Related to
sheep, goats are 60-85 m tall at the shoulder
and have hollow horns; males have a scent
gland beneath the tail and a beard. Wild gmts,
fomd in mountainous regions of Eurasia, live
in herds. Goats were fi.rst domesticated over
10000 yers ago and are still used to provide
milk, meat, and hides in many semiarid re
gions. Family Bovidae. See also rBEx; MARKHoR-

goat moth A large mottl Cossus cossus, of Eu-
rope, Asia, and N Africa Mottled grey md
brown, it has a wingspan of 70 mm. The red-
dish oterpillar bores under the bark of trees
and emits a characteristic strong odour.

Gobelins, Manufacture nationale
des A French state-controlled tapestry fac-
tory, fomded in Paris as a dyeworks in the 15th
century by Jem md Philibert Gobelin. Manu-
facturing tapestries from 1529, it was incorpo-

w
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rated by Henry IV in 1607. Since 1826 Grpets
have also been mde here.

Gobi Desert A.vast desert of SE Mongolia
and N China On a plateau 900-1500 m
(2950-4920 ft) high, it is rocky with salt
marshes and streams that diuppear into the
sand. It is rich in prehistoric remains. Area:
about 1 295 000 sq km (500 000 sq mi).

goby A flsh of the suborder Gobioidei (over 800
species), especially the family Gobiidae (true go-
bies). True gobies have smooth elongated bod-
ies, two dorsal fins, and a suction disc formed
from fused pelvic fins. Most are 5-10 cm long,
although Pandakn pygmaeo of the Philippines
is the smallest knom vertebrate at under 13

mm long. They are found chiefly in tropical
coastal regions. Order: PerciJ ormes.

Godard, Jean-Luc (1930- ) French film di-
rector, a member of the New Wave. His films,
characterized by experimental narrative and
editing techniques, include A Bout de souffle
(Breathless; 1959l, Week-End (7%7|,, Tout va bien
(19721, Je Vous salue, Marie \'1985), md Eloge de
l'amour (2007\.

Godavari, River a river in central India-
Rising in the Western Ghats, it flows ESE to the
Bay of Bengal. It is sacred to the Hindus.
Length:1500 km (900 mi).

Godesberg (or Bad Godesberg) s041N
710E A spa in W West Germaay, in North
Rhine-Westphalia on the River Rhine; since
1968 a district of Bonn.

Godiva, tady (d.a0s0) The English woman
who, according to the chronicler Roger ofWen-
dover (d.1236), rode naked tlrough the market
place of Coventry in order to persuade her hus-
band Leofric, Earl of Mercia to reduce his taxes
on the town. The story was later embellished
with a Peeping Tom who, ignoring Godiva's re-
quest that the townspeople remain indoors,
was struck blind.

Godunov, Boris (Fedorovich) (c.1551-
1605) Russian statesman and tsar (1598-1605).

kunov rose to power under Ivan the Terrible
and became regent for Fyodor I, whose
younger brother md heir, Dmitrii, Godunov
may have murdered in 1591. After Fyodor's
death (1598), fuunov was elected tsar. His au-
thority \,vas challenged by the flrst False Dim-
itrii, a pretender v/ho succeeded Godunov.

Godwin Austen, Mountsee K2.

godwit A long{egged long-billed migratory
bird belonging to a genus (limoso;4 species)
that breeds in N Eurasia and North America.

The black-tailed godlr,it (L limosa) is ,lO cm long
and has a distinctive black-banded white tail
Family: Scolopacidae (plovers, sndpipers, etc.).

Goebbels, (Paul) Joseph (1se7-lels) Ger-
man Nazi politiciar Appointed minister of
propagmda by Hitler in 1933, he established a
vast machine for the control of public infor-
mation, the arts, cinema, and theatre, all of
which he manipulated with a cynical disregard
for truth. He committed suicide with his wife
after taking the lives of his six children during
the collapse of the Third Reictr-

Goethe, Johann Wolfgang von (1749-
1832) G€rman poet and statesmarl His dis-
covery of Shakespeare inspired him to write an
epic drma, Gtz von BerlXhingen (123) while
the autobiographical novel T'lw Sorrows of
Young Werther 17774]| won him international
fame.-In 1775 he settled at the court of the
Duke of Saxeweimar, whom he servd as

prime minister until 1785. At Weimar he fell in
love with Charlotte von Stei+ who inspired
some of his greatest lyric poetry. A visit to ltaly
(1786-88) made him an advocate of classicisrn"
influencing such plays as lphigerlia on Tawis
('1787) atrrdTorqu,to Tasso (1790). After the novel
Wilhelm Meister's Apprefltice Years (1795-q, he
published the first part of his greatest work
Faust (1808), a poetic drama of tfle aspirations
of man- He publishdWilhelm Meistels Journey-
man Years in 1829 and completed the second
part of Foilst shortly before his death-

Gog and Magog In Revelation and other
books of the Bible, attendant powers of SatarL
In Bdtish folklore they appear as the s.urvivors
of a race of giants destroyed by Brutus, the leg-
endary founder of Britain.

Gogol, Nikolai Vasilievich (180e-sz)
Russian novelist and dramatist. Early ambi-
tions to become a poet and an actor md to em-
igrate all failed, but two volumes of stories
based on his Ukrainian childhood won him ac-
claim from *Pushkin and other writers. To es-
cape the controversy aroused by his satirical
play The Gwernment Inspeclor (I.ffi) he went to
Rome, where he wrote his best-known work,
Dead Souls 17842), a grotesque lampoon of Russ-
ian feudalism. In his last years he became a de
pressive and a religious mmiac

Goiania 1643S 491EWA cityin central Brazil,
the capital of Goiis state. Founded in 1q!3 to re-
place the old capital it serves a cattleraising
and coffe-growing area. Population (20oo):

10$3qt.
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Goidelic languages See cElrrc LAN-
GUAGES.

goitre Swelling in the neck caused by en-
largement of the thyroid gland. A goitre is
called simple if the thyroid is functioning nor-
mally: this occurs in areas where iodine is defi-
cient in the mter supply and it may occur
sporadically in adolescent girls. A goitre my
also be seen when t}te thyroid is overactive or
underactive.

Golan Heights A range of hills in SW Syria
under Israeli administration. They are of great
strategic importance: Israeli forces stormed
the heights in June 1967, when most of the
local populace fled. Jewish settlements have
since been established.

gold (Au) A soft dense yellow metal valued
since ancient times. It occurs in nature as the
element and in compounds with telluriurl in
rock veins and alluvial deposits. The metal is
the most malleable and ductile known It alloys
with other metals, is a good conductor of heat
and eltrtricity, and is chemically unreactive.
The malrr uses for the element are for jew-
ellery, electrical contacts, and as a currency
standard (see coLD STANDARD). Purity is meas-
ured in *carats. At no 7q at wt 196.qi7: mp
10e[43'q bp 2857'C

goldcrest A tiny agile songbird, Regulus reg-
ulus, occurring chiefly in coniferous woodlmd
of N Europe and Asia and feeding on insects
and spiders. It is about 9 cm long and has a yel.
low-gren plumage and an orange crest. Fam-
ily: Muscicapidae lold World flycatchers).

golden eagle A large dark-brown *eagle,

Aquila chrysaetos, xcurring in mountainous re-
gioos of North America and Eurasia- It is 70-85
cm long and has a wingspan of up to 230 cm;
they catch small mammals and gamebirds.

goldeneye A diving duck, Bucephala clan-
gula, that breeds in N Eurasia and winters in
more southerly regions. It is 41-45 cm long and
males are black and white with a greenish head
and a circular white patch on the cheek; fe-
males are grey with white markings and a
brown head.

Golden Fleece The fleece of a sacred
winged ranq the recovery of which was the
goal of *Jason and the "Argomuts. Athams,
King of Thebes, had two childrerL Phrixus and
Helle, by his first wife Nephele. His second
wife, Ino, hated her stepchildren and plotted
their deatll They fled across the sea on th€
golden ram but Helle fell in and drowned
Phrixus reached Colchis, sacrificed the ram to

Zeus and hung the fleece in a grove sacred to
Ares, where it was guarded by a dragon. The
Order of the C,olden Fleece was founded in
1430 by Philip the Good taking as its badge Ja-
son's fleece. After Burgundy was united with
the Habsburg empire (142), the order becme
confined to Austria and Spain

golden retriever A large strongly built
breed of dog whose ancestors possibly induded
labradors, setters, and spaniels. The dense
water-resistant wavy coat is gold or cream;
they are used as gun dogs, guide dogs, etc.
Height:55-51 cm (dogs);51-56 cm (bitches).

goldenrod A perennial herb of the genus
Solidago lalrrrtut 120 species), up to 25 m tall and
mostly native to North America" The stem
bears small yellow flowers. Canadian goldenrod
(5. canadensisl is often grown as a garden orna-
mental. Family Com positae.

goldfinch A Eurasian *finch, Carduelis cardu-
elis. About 12 cm long, it has a brown back
black wings with a broad yellow stripe, black-
and-white tail and head, and a red face. It uses
its pointed bill to extract seeds from thistles
and dandelions and flmks of goldfinches (called
charms) are commonly seen on farmland

goldfish a freshwater fish Cara ssius auratus
also called golden carp, of E Asian origin but in-
troduced elsewhere as an ornamental fish- In
its mtural state it is greenish brom or grey
and up to 30 cm long. However, the breeding of
abnormal specimens has produced over 125 va-
rieties often with a red-gold coloratiorl It re-
quires cold well-oxygenated water and is
omnivorous.

Golding, Sir William (191r-e3) Bdtish nov-
elist. His best-known novel, Lord oJ the Flies
(1954), concerns the savagery of a group of
schmlboys isolated on a desert island- His other
novels include Pinehet Martin (19fi1, The Spire
(19G1), Rites oJ Passage (1980), which won the
Booker prize, and Fire Down Below (1989). He was
awarded the Nobel Prize in 1983.

Goldsmith, Oliver (u30-74) Anglolrish
writer. He arrived penniless in London in 1756
and became a friend of Johnson and Boswell.
His best-known works are the pmm T?re De-

seated villa*e 020), the novel The vicar oJ
Wakefuld (1775), and the play Sh? Stoops to Con-
quer (1773l..

gold standardA monetarysystem in wfuch
paper money was convertible on demand into
gold. Rates of exchange between currencies
were fxed by their values in gold. In classical
economics imbalances in international trade
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were rectified automatically by the gold stan-
dard A country in deficit would have depleted
gold reserves and would therefore reduce its
money supply. The resulting fall in demand
would reduce imports md the lowering of
prices would boost exports, thus rectifying the
deficit. It ms finally abandoned in t931. See also

INTERNATIONAL MONETARY FUND.

Goldwyn, Samue! (s.Goldfish; 7882-7s741
US film producer, born in Poland. In 1915 he
cofounded Goldwyn Pictures, a production
company that was absorbed into Metrc
Goldwyn-Mayer (MGM) in 1924. His many suc-
cessful 6lms as an independent producer in-
cl]dde Wuthering Heights (1939) and Gtys and
Dolls (1955).

golem ln medieval Jewish folklore, an au-
tomaton or artificial human being that can be
brought to life by a charm. The best-known
legend is that of a golem created by a rabbi of
Prague, which he used as a servant. The word
originally referred to anything incomplete or
embryonic.

golf A game for two or four players played on
a golf course. It almost certainly originated in
Scotlmd. A standard course is usually between
4572 m (s000 yd) and 6a00 m (7000 yd) and is di
vided into 18 holes (9 on a small course), each of
which is between 90 m (100 yd) and 54O m (600

yd) long. A "hole" comprises the flat starting
point, called the 'te€," a strip of mown grass
about 27-90 m (30-100 yd) wide, called the
"fairway," and a smmth putting gren. On the
green is the actual hole, which has a diameter
of 10.8 cm (4.25 in). There are also obstacles

around the course, such as trees, ditdres, and
ffd bunkers. The object of the game is to hit a
rubber<ored ball from each tee into each hole
with as few strokes as possible ("par'for a hole
is the standard number of strokes needed by a
firstrlass player: one stroke less than par is
called a "birdie," and an'eagle" is two strokes
less). To achieve this a player has a set of clubs
of which there are three basic types: woods,
irons, and putters.

Golgi apparatus (or 6ol9i complex) A
structure present in the cytoplasm of nearly
all cells, composed of stacks of flattened sacs

bounded by membranes and associated with
vesicles. Dscovered by Camillo Golgi (1843-

1926), it is thought to function in the synthesis
and concentration of certain [urterials, es-
pecially secretory products, which are then
packaged into the vesides and transported
within the cell.

Golgotha See cALVARY.

goliath beetle A large beetle belonging to
the group of flower *chafers. The Afrim go-
liath beetle (C,oli4thus gtgaflteuslhas the largest
body of all the insects, about 96 mm in lengttl
It is white with black stripes and brown wing
eses. The l,arvae are found in rotten logs.

gomuti A .palm ttee, Arengo pinnota (or A-

sacchariJera), also called sugar palm, occurring
in SE Asia The sap yields palm sugar and the
fermented juice (palm wine) is tlistilled to pro
duce arrack. A foim of sago is obtained from
the pith and the leaf fibres are used to make
cord, ropes, etc.

35.

58' 54' 39'

endwedge pitchingwedge 9 4

146 164 183 219 234 255 m

golf. lrons are numbered according to the angle of tre lace; tfre greater $e angle ol inclination, tfu higher $e ball is

hit into the air. Thus a good player, under normal conditions, knows tre range of each iron. Ihe Number one wood
(driver) is used lrom the tee for the maximum distance and the putter is used on the grcen.
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gonadotrophin One of severa.l hormones
that control the activity of the testes and
ovaries (the gomds)in mammals. The pituitary
gland produces thre gomdotrophins: luteiniz-
ing hormone (tH), which stimulates ovulation
and *oestrogen production by the ovaries and
the production of *androgem by the testes:
follicle-stimulating hormone (FSH), which pro.
motes ovul,ation and sperm productiou md
*prolactiq which triggers lactation. LH and
FSH are glycoproteins and are usually released
together. Human chorionic gonadotrophin
(HCG) is produced by the placenta, reaching a
peak level in the urine in early pregnancy. C,o
nadotrophins are also used in *fertility drugs.

Goncourt Edmond de ($22-95) French
writer, who with his brother Jules de C,oncourt
(1830-70) wrote art criticism, social histories,
and novels, notably Genniflie bcerteux lT864l
and. Madame Gervaisais (1869). They are best
known for their lournal, a record of French
literary life, and for Edmond's legacy, the
Acad6mie Goncourt, which awards France's
prestigious annual literary prize, the Prix
GoncourL

Gondwanaland The supercontinent in the
S hemisphere believed to have existed prior to
200 million years ago, when the drift of the
continents to their present positions began. It
probably consisted of South America Africa
Australia, Antarctica Arabia and India. See olso
LAURASIA

gonortoea A sexually transmitted disease
caused by a bacterium (the gonococcus).Symp-
toms in men are discharge from the p€nis and
a burning pain on passing urine. Women may
have vaginal discharge and pain on urtrating.
Gonorrhoea can be treated with penicillin.

Good Friday The Friday before *Easter,

when Christ's crucifixion is commemorated. It
is a fast day, and in the Romar Catholic Church
tlle Mass is not celebrated In the Anglican
Church Holy Cornmunion is rarely held, aJ-

though provided for in the Book of *Common

Prayer.

Good Friday Agreement see (NoRrH-
ERN} IRELAND.

Goodwin Sands a range of dangerous
sandbanks off the SE.cmst of England" in the
Strait of Dover. At low tide Iarge areas of sand
are exposed.

toose A large long-necked waterbird belong-
ing to the farrily Anotidae (ducks, geese, and
swans), occurring in the N hemisphere. C,eese

have short bills and webbed feet. They chiefly

feed on grass, gnin, etc. and are migratory,
flying in V-formations and honking in flight.
C,enera: Anser (grey geese), Brcnto (black geese);

otdet Anseriformes. See also CANADA GoosE:
GREYLAG COOSE.

gooseberry A fruit bush of the genus Ribes,
especially R. uvc-crispa (or R grossularia), which
is widely cultivated in the Old World for its
hairy edible berries. Family Grossulariaceae-

goPherSee sousLrK.

Gorbachov, Mikhail Sergeevich
(1931- ) Soviet statesman; general secretary of
the Soviet Crmmunist Party (1985J1) and
president (1988{U As general secretary he
began a radical progriunme of political and
economic reform (see cLAsNosT). He sigrred
major arms limitation treaties with the USA
(1987) and NATO (1990) and in 1990 under his
leadersNp the Communist Party voted to give
up its monopoly of power. In August 1991 he
suruived a coup attempted by Communist
hardliners. He resigned following his failure to
prevent the break-up of the Soviet Union. He
was awarded the Nobel Peace Frize in 1990.

Gordian knot A knot binding the yoke and
beam of the chariot of C,ordius, a legendary
king of Phrygia According to legend, whoever
could unloose the knot would become the
ruler of Asia- In 333 Bc Alexander the Great is
said to have cut the knot with his sword

Gordimer, iladane (1923- ) South African
novelist. Her earlier novels, which include The

Lying Doys (19531,The Conseryationist ll974L ar].

My Son's Story (1990), condemn *apartheid: later
works, such as Th e House Gun (1997l,, explore the
subrequent changes in South Africa. She was
awarded the Nobel Prize in 1991.

Gordon Charles George 1raa3-Es) British
general C,ordon served in the Crimean War
and then in China and Egypl From 182 to 1880

he was British governor of the Sudani in 1884

he returned to the Sudan to evacuate Eure
peans and Egyptians, following al *Mahdi's re
volt. C,ordon was besieged for ten months in
Khartoum, which fell two da),s before a relief
force arrived- C,ordon was rnurdered.

Gordon Riob (u80) Anti-Roman C-atholic
riots in London fomented by Lord George Gor-
don (1751-93), who opposed the Roman Catholic
Relief Act (1U8). The riots were crushed; Gor-
don was arrested but acquitted of tresoL
Gorgon ln Greek legend, an underworld
monster. Hesiod refers to three Gorgons, the
sisters Sttreno, Euryale and *Medusa They
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were usua.[y portrayed as winged females with
snakes for hair and boars' tusks for teeth

gorilla The largest living *ay,Gorillo gorilla,
of tropical Afrim forests. Male gorillas can
grow to 1.8 m with a weight of 300 kg. They
walk on their fet and knuckles, feeding on
plalt stems and fruit. Troops are led by a dom-
inant adult male and are generally not aggres-
sive.

Gtiring, Hermann Wilhelm (1893-1916)

German Nazi politician. He served in the air
force in World War I and became a Nazii,l7922,
taking command of Hitler's Brownshirts.
When Hitler came to power in 1933, Griring
was appointed air minister of Germany and
prime minister of Prussia. He established the
*Gestapo and probably enginered the Reich-
stag fire (1933). He directed the development of
the Luftwaffe. Hitler declared him his succes-
sor in 1939 but expelled him from tfie party
shortly before the Nazi collapse. C-ondemned to
hmg at Nuremburg, he committed suicide.

Gorki, Maksim (Aleksei Maksimovich
Peshl<ov: 1868-1936) Russian novelist. His early
life is recountcd in his tri-logy Childhood
(1913-741, In the World (7915-761, and My Uniyer si-
ties 179231. He established his literary repura-
tion with romantic short stories and followed
these with several novels and plays, including
Mother l79c5l arld The l.oitq Depths (1906). He
lived in exile from 1906 to 1913 and again from
7927 to 1928. He then returned to Russia, be-
coming an exponent of Stalinism.

Gorlovka (or Horlivka) /1817N 3805E A city
in SE Ukraine, in the Donets Basin. It is one of
the largest coalmining md industrial centres
of the area. Population (1998 est):309300.

gorse (or furre) A spiny shrub, LIIex europaeus,
up to 4 m high with bright-yellow sweet-
scented flowers. The fruit is a black hairy pod
that splits open explosively to release the seeds.
Gorse is native to grassy areas and heaths
throughout Europe and has been introduced
elsewhere. Family ltguminosoe.

goshawk A large powerful *hawk, Accipitet
gentilis, ruiging throughout forests of the N
hemisphere and formerly used in falconry. It is
60 cm long with a wingspan of 130 cm and grey
plumage.

Gospels (Old English: good news) The four
New Testament accounts of Christ's life, as-
cribed to *Matthew *Mark, Luke, and *JohIL

The first three are known as the Synoptic
Gospels, since they report approximately the
same symopsis of the events. Material that is

not found in Mark but is common to Matthew
md Luke is believed to derive from a single lost
source, known as Q The fourth Gospel, Johrq
may presuppose a knowledge of the Synoptic
Gospels.

Gossaert, Jan (c.1478-c1532) Flemish
painter, whose popular surname, Mabuse, de-
rives from his birthplace Maubeuge. One of the
flrst Flemish artists to work in the Italian Re-
rnissance style, he painted sculptuml nudes
against Italian architectural backgrounds, e.g.
Neptune ond Amphitrite (Berlin).

G6teborg (English name: C,othenburg)
57 45N 12 00E An important ice-free IDrt in SW
Swederl at the mouth of the River Gita. Swe
den's second largest city, it expanded with the
opening of the Gtita Canal (1E32). Population
(2000 estl:462470.

gothic art and architecture The sryles
flourishing in Europe from the mid.12th to the
end of the 15th centuries. 'Gothic" originated
as a derisory term used by Renaissance artists,
who blamed the destruction of classical art on
the Goths who invaded the Roman Ernpire. The

Early English Decorated

Pspendicular

gothic art and alchitecture. ln England the three
phases ol gothic archited.rre are characterizd by
distinctive window designs.
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hallmarks of gothic design in church architec-
ture are the rib and shaft ceiling, the pointed
arch, and the flying buttress. It was initiated in
France in such ediflces as the cathedrals of
Notre-Dame (beglrn 1163) and Chartres (begun
c.1191). In England it has been suMivided into
three phases: *Early English (c.1200-c.1300;
e.g. Lincoln Cathedral), *Decorated (c.1300-70:
e.g. Exeter Cathedral), and *Perpendicular

(c.1370-1540; e.g. Winchester Cathedral).
Stained glass was developed in the period,
while gothic sculpture sought a stylized ele-
gance. Early gothic painting was restricted to
manuscript illumination. Its full flowering in
panel and manuscript painting came with the
international gothic style of the early 15th cen-
tury. The gothic revival of the 19th century is
seen in such buildings as the Houses of Parlia-
ment and the Law Courts in LondoL

gothic novel An English genre, popular in
the late 18th and early t9th centuries, charac-
terized by a pre%iling atmosphere of mystery
and terror and pseudomedieval settings. Exam-
ples include Horace Walpole's Castle of Otranto
(1755) ard Ann Radcliffe's The Mysteries of
UdolpholTDal.

Goths C,ermanic peoples who originated in
Scandinavia (Gotland) and had moved into the
Ukraine by the end of the 2nd century AD.
Shortly afterwards they invaded the Roman
Empire N of the Danube and expanded into the
Balkans. Converted to Arian Christimity in the
mid4th centuty, their empire was soon de-
stroyed by the *Huns and their two groups, the
*Ostrogoths and *Visigoths, separated.

Gotland (Gothland r Gottland) The
largest of the Swedish islands, in the Baltic sea-

Long disputed befween Denmark and Sweden,
it was finally ceded to Sweden in 1545. Area:
3140 sq km (1225 sq mi). Population (2001 est):

57313, including associated islands. Capital:
Visby.

Gti,ttingen sr azN 9 s7E A city in E west cer-
many. With its famous university and the Max
Planck Association for the furtherance of sci-
ence, it is a noted educational centre. Popula-
tion (1999 est): 127 366.

Gounod, Charles Frangois (1818{3)
French composer. His most successful works
were the operas Fcilst (1852-59) and. Romeo and

ldiet (7864).Towards the end of his life he com-
posed only sacred music.

gourama One of several freshwater tropical
labryrinth flshes, especially Osphronemus go-

ramy. It has a brown or grey oval body, up to 50

cm long, and a filamentous ray extending from
each pelvic fin
gourd The fruit of certain plants of the fam-
ily Cucurbitoceoe, especially the white-flowered
bottle gourd (Iogef,aria sicerarial. Other gourds
are grown as ornamentals. The dishcloth gourd
is used as a bath sponge and the *snake gourd
is grown for food.

gout Sudden attacks of arthritis caused by
the presence of uric acid crystals in the.ioints.
The big toe is most commonly affected, be-
coming hot, red, and very painful.

Gower Peninsula A peninsula in South
Wales, in t}te county of Swansea noted for its
coastal scenery.

Goya (y Lucaentes), Francesco (Jose)
de 1lz+s-rsza; Spanish painter. After studying
in Italy, he settled in Madrid (125), where he
painted scenes of Spanish life for the royal ta-
pestry factory. As court painter from 1789 he
produced realistic portraits of the royal family.
He became deaf in 1792, and his works grew
pessimistic, as in his etchings Los Coprichos and
The Disasters of War. His best-known paintings
arc Majo Clothed,The Shootings of 3 May 1808,

and the socalled black paintings, such as Sotan
Devouring His Children (all Prado).

Gozzoli, Benozzo lBenozzo di Lese', 742H71
Florentine painter. His major works 

-are 
the

frescoes of t}]e Journey oI the Magi Paluzo
Medici-Riccardi" Florence), which are noted for
their detailed landscapes, and portraits of iris
contemporaries.

Grace, W(illiam) G(ilbert) (1s48-1e1s)

British cricketer, who captained England in 13

Test matches. In his long career (1865-1908) he
scored 54895 runs, including 126 centuries,
took 2876 wickets, and held 87 catches.

Graces In Greek mythology, the three daugh-
ters of Zeus and Hera representing beauty,
grace, and charm. They were named Aglaia Eu-
phrosyne, and Thalia-

Grat Steffi (tll69- )cerman tennis player.
Her victories include the Wimbledon singles
championship in 1988, 1989, 7991,7982,1993i
1995, and 1996; ia 1988 she won a grmd slam of
the four major singles championships. She

married the tennis player Andr6 Agassi in 20o1.

grafting 1. (horticulture) The transfer of
part of one plant. usually a shoot or a bud, onto
another plant. It is used as a means of vegeta-
tive propagation, partirularly for fruit trees
and roses. The *cambium (a region of actively
dividing cells) of the transplanted piece (the

@
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scion) is aligned with that of the recipient
plant (the stock): the wound tissue thus formed
binds the graft together. 2. (surgery) See

TRANSPLANTATION.

sion

whip and tongr

sddle

grafting. Two commonly used gratting methods. After
stock and scion are fitted together they are held securely

by tape, string, etc., and protected from desicotion by

covering the point oI union with wax or moist material.

Graham, Billy (191s- ) US $angelisr. His
cardully staged meetings, in which the audi-
ence are invited to'take a decision for Christ,"
have attracted very large crowds throughout
the world.

Graham, Martha (1893-199r) US baUet
dancer and chorebgrapher. Her ballets indude
Primitive Mysterles (1931), Circe (19tr1), and Acts oJ
Light0!n\.

Grahame, Kenneth (1859-1932) British
writer. His best-known book is the children's
classic, The Wind inthewillotrs l79BI adapted as

a play,Toad oJ Tood Holl 17929l,W A"A *Milne.

Grahamstown (Afrikaans name: Gralam-
stad) 33 19S 25 32E A town in South Africa in SE

Cape Province. It was the focus of British settle-
ment in 1820. Population (latest est):6000.

Graiae In Greek legend, three goddesses per-
sonifying old age, the sisters and protectors of
the *Gorgons. They shared one eye and one
tootlL *Perseus stole the eye in order to take
the Gorgons by surprise.

Grainger, Percy (Aldridge) (r8s2-1961)
Australian-born composer and pianist. He was

a friend of Grieg and Delius and studied and
recorded English folkmng. His compositions in-
clude Shepherdt' Hey (llll3), atd Horvest HWn
(1933), s well as the "clog dance" Handel in the

Strond (1913).

Eram (g) A unit of mass equal to 1/1000 of a
*kilogram.

grammar Schools Secondary schools in the
UK providing a largely academic education for
children aged 12 to 18. The original grammar
schools, established in the middle ages, were
preparatory institutions for universiry or for
jobs in which a knowledge of latin was essen-

tial. After World War II, with the growing de-
mand for academic excellence, gramruu
schools were compelld to restrict eDtry to
those passing the eleven-plus examinatiol
Most grarnmar schmls were replaced in the
1970s by *comprehensive schools.

Grampians 1. A range of mountains in cen-
tral Scotlan4 mainly in Perth and Kinross and
Aberdeenshire. Its chief sunmits include Ben
Nevis at 134i! m (.1406 ft) and Ben Macdhui at
1309 m (4296 ft). 2. A mountain rarge in Aus-
tralia- It extends SW from Victoria" reaching
1166 m (3827 ft) at Mount Wi]liam.

gramPus A smdl tmthed *whale, Gramprs
grisets, of warm and temperate waters, also
called Risso's dolphin About 3.7 m long, dark-
grey with a pale belly, gtrmpuses migrate to-
wards the Poles in summer and the equator in
winter.

Granada 3TloN 3 35lrt/Acityin s Spair" in An-
dalusia- Formerly the capital of the kingdom of
Granada it indudes many Moorish buildings
(notably the Alhambra). Population (1998 est):
24747L

Granados, Enrlqu€ (1867-1!nO Spanish
composer and pianist. He and his wife were
drowned duringWorld War I when HMS Sussex

was torpedoed Granados is best remembered
for the piano pieces entitled Goyescas (1911[ in-
spired by C,oya"

Gran Chaco A vast plain in South America- A
long-standing dispute over t}re territory led to
the Chaco War betwe€n Paraguay and Bolivia
(1932-35), following whidr most of the area ms
incorporated into Paraguay. Area: 780 000 sq km
(300000 sq mi).

Grand Canal (Chinese rnme: Da Yunhe) .A

canal in E China" the longest in the world, ex-
tending about 16m km 0000 mi) N-S from Bei-
jing to *Wuhar|.

Grand Canyon A vast gorge in the US,t in

scon 
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Arizona on the Colorado River. It became the
Grand Canyon National Fdrk in 1919. Length:
451 km (280 mi). Width: 6-29 km (a-18 mi).
Greatest depth:15 km (1 mi).

Grand Coulee Dam A large gravity *dam

on the Crlumbia River in Washington (USA). It
is 1272 m long at its crest, 108 m high, and has a
reservoir capacity of 11600 million cubic me
tres.

Grande Dixence Dam A gravity *dam on
the River Dixence (Switzerland). Until 1970 it
was the tallest dam in the world (284 m high).

Grand Guignol A type of sensational drama
that flourished in Paris in the late 19th century.
The term derives from the name of a theatre at
which these plays were performed, and from
Guiglol, a stock character in French puppet
shows.

grand mal Se€ EPTLEPsY.

Grand National Steeplechase The
world's most famous *steeplechase, run in
March at Aintre near Liverpool (England) over
30 assorted obstacles. It was first run in 1839.

granite A coarse-grained plutonic rock of
acid composition resulting from the high silica
content. Granites contain quartz feldspar (usu-
ally alkali), and mafic (dark<oloured) minerals,
usually muscovite and biotite (micas). Most
granites crystallize from magma in ignous in-
trusions known as batholiths, but some are
produced by the action of granitic fluids rising
from great depths.

Gran Paradiso 4s33N 7uE The highest
mountain in ltaly, in the Alps. Height:4061 m
(13 323 ft).

Grant Cary (Archibald Leach: 19o4-85) US

film actor, born in England- He established his
reputation in such films as BtingingUp Baby
(1938) md The Philadelphia Stoty (1940). His films
for Alfred Hitchcock include To Catch a ThieI
(1955) and North By Northwest (1959).

Grant Ulysses s(impson) (1822-8s) US
general and statesman; Republican president

$69-nl. As supreme commander of the Fed-
eral armies (1864-65) he defeated the Confeder-
ates by battering them into submission. The
great losses to his own side earned him the
nickname Grant the Butcher. As president, he
acquiesced in RtroNtruction attempts to en-
franchise Blacks, fought inflation, and unsuc-
cessfully planned to annex the Dominican
RepubIic.

grap€ The fruit of vines of the genus yiris
(about 60 species), especially V. vinif era, rative

to N Asia but cultivated throughout Mediter-
ranean regions. The fruit is green, red, or blue-
black and used to make *wine, brandy, and
liqueurs or eaten fresh or dried (as raisins, sul-
tanas, and currants).

grapefruit A tree, Citr6 paradisi.6-72 m
high, cultivated in the tropics and subtropics.
Its fleshy yellow-skinned fruits, 10-15 cm in di-
ameter, are eaten fresh, tinned, or crushed to
make beverages. &e cITRUs.

graPe hyacinth A perennial herbaceous
plant of the genus Muscari (50 species), mostly
native to the Mediterranean region and widely
grown as spring-blmming garden bulbs. The
blue, pink, or white flowers are borne at the tip
of a stalk, up to 15 cm high. Family: Liliaceae.

graphate An iron-grey to black form of pure
carbon, found in many metamorphic rocks. It
occurs in a laminar or massive forrn lt is soft,
flaky, and greasy to the touch. Graphite is used
for mal<ing metallurgical crucibles, as a lubri-
cant, in paint, rubber, and pencil leads, in bat-
teries and for other electrical purposes, and as

a moderator in nuclear reactors. It has often
been called plumbago or black lead since it was
formerly mistaken for lead.

Grappelli, Stephane (1908-97) French jazz
violinist. A member of the Hot Club de France
(1934-39), he made recordings with Earl Hines
and Yehudi *Menuhin among others.

graptolate A small colonial marine animal
belonging to the extinct class Graptolithina.
Their fossils occur in rocks of the Upper Cam-
brian to Carboniferous periods, about 42G-250
million years ago.

grass A monocotyledonous annual or peren-
nial herbaceous plant belonging to the family
Pooceoe (or Grotnineaei 6000-10 000 species), dis-
tributed worldwide. The leaves consist of a
basal sheath and a long narrow blade. The flow-
ering stems (culms) bear inconspiruous flow-
ers. The single.seeded fruit (the grain) is known
as a caryopsis, vdth the ovary wall (pericarp)
and seed coat fused Mmy species are impor-
tant in agriculture (see cEREArs: sucAR
cANE). See illustration on p.384.

Grass, Galnter (7927- | Germm novelist.
His first novel, The Tin Dtufl (1959) established
him as a moral spokesman for his generation.
His other novels inchsdeThe Flounder lgn\The
Rat (1986), Toad Croaks (1992), and Crabwalk
(2002). He received the Nobel Prize for Litera-
ture in 1999.

graisfinch A songbird belonging to a sub.
family of weaverfinches, occurring chiefly in

C
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Australasia- About 10 cm long, grassfinches
have long tails and stout bills.

sprkelets

culm

blade

bael sheath

glass. The typical stucture ol a grass is seen in the
meadow fescue (Festuca prateasr,S). The flowers are
grouped into spikelets and each consiss only ol male and
female parts sunounded by bracs; petals and sepals are
absent.

grasshopper A jumping insect belonging to
the family Acrididae (about 5000 species). 24-110
mm long, both sexes produce sound by rubbing
the hind legs against the front wings. Some
species can fly, (see LocusT). Grasshoppers feed
on low vegetation and the females lay eggs in
the soil. Order: ffihoptera.

grass monkey A small African *guenon

monkey, Cercopithecus oethiops, inhabiting
wooded regions The West African green mon-
key, the East African grivet monkey, and the
South African vervet or blue monkey are all
local races of grass monkey.

grass Snake A nonvenomous snake, N4rix
natrix, alfi elled water snake, occurring
throughout Europe.75-95 cm long, it has a
green back with two rows of black spots, verti
cal black bars along its sides, and a yellow neck
patctL Its prey includes fish and small mam-
rr}3,ls. F amily i Colubr id oe.

grass tnee A woody plant of the genus Xan-
thorrhoea{alJa,rfi5 species), native to E Australia
They often have palmlike stems, 5 m tall, that
end in a tuft of rigid grasslike leaves, from
which extend flower spikes. A red or yellow
resin" used for varnishes, exudes from the bases

of old leaves. Family. Xanthmrhoeaceae.

Gravenhage, 's s€e HAGUE, TEE.

Graves, Robert (Ranke) (189s-198s)

British poet, critic, and novelist. Coodbre to AII
That (79D1 recounts Ns experiences in World
War I. His other writings include poems, I
Clardius lt934l, and Thc White Gddess (79481.

Gravettian A culture of the Upper *Palaee

lithic, succeeding the Aurignacian in W Europe.
Named after the cave at La Grav€tte in the Dor-
dogne (Srlr' France), the Gravettian is character-
ized by small pointed stone blades (Gravette
points) and dates from between 26000 and
20000 Bc. The well-known small female
figurines called Venuses are of Gravettian ori-
gi[ The term Eastern Gravettian is applied to
similar material from sites in Russia and E Eu-
ropF'. Com par e PBRI coRDIAN.

gravatation An attractive force that occurs
between all bodies that possess mass. It was
first described by Sir Isaac *Newton in a law
stating that the force between two bodies is di-
rectly proportional to the product of their
masses and inversely proportional to the
square of the distance between thern The con-
stant of proportioDality, the universal glavita-
d.oDel cmsrrnt G, has the value 6.671 x 1O-n

newton metre squared per kilogram squared.
Gravitation is more accurately described by the
general theory of *relativity.

gravatational Collapse The sudden col-
lapse of the core of a *star when thermonu-
clear fusion ceases. The star's internal gas
pressure can oo longer support the star's
weight and the initial result may be a *super-

nova explosion The $avitational pull of tle re.
mains of the star causes it to contract,
producing a *white dwarf, *neutron star, or
*black hole.

gravitatlonal intcraction One of the
four kinds of interaction that occur between
elementary partides (see PARTTCLE pHysrcs)
and by far the weakest (about 104 times weaker
than the *electromagnetic interaction). The in-
teraction occurs between all particles with
mass and can be explained as the exchange of
*virtual partides called gravitons.

gray (Gy) The SI unit of absorbed dose of ion-
izing Ediation equal to the energy in lrules ab-
sorbed by one kilogram of irradiated material

Gran Thornaa 1n5-:nl British poet. His
most famous poem is Elegy Written in a Country
Clrurchyard (1751), a dassical meditation on the
graves of the villagers of Stoke Pogs, Bucking-
hamshire.

grayling A troutlike fish of the genus Thy-
mollus, sometimes placed in a distinct famity
(Ihymallidael. Graylings have a silvery-purple
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body, up to 5O cm long, with a sail-like dorsal
finr and live in fresh waters of Eurasia and N
North America feeding on aquatic insects.
They are important food and game fish Family
Salmonidae.

Graz 4705N 15 22E The second largest city in
Austria, the capital of Styria- Its historical
buildings include a cathedral (1438-62) and a

clock tower (1561). Population (2001),: 226 424.

Great Artesian Basin An-artesian basin of
E Australia. The largest area of artesian water
in the world" it extends S from Queenslmd
into South Australia and New South Wales.
Area: 1750000 sq km (676 250 sq mi).

Great Banier Reef The largest coral reef
in the worl4 off NE Australia 2012 km (1250

mi) long, its exotic plant and animal life makes
it popular with tourists.

Great Basin A large semiarid area in the
USA It extends over most of Nevada" Utall and
parts of California and Oregon

Great Bear see uRsA MAJoR

Great Bear take A lal<e in N Canada, on the
Arctic Circle. Frozen eight months of the year,
it is the fourth largest lake in North America.
Area: 31792 sq km (12 275 sq mi).

Great Britain *Englan4 *Scotland and
*Wales. including those adjacent islands gov-
erned from tire mainland (ie. excluding the Isle
of Man and the Channel Islands). The niune ms
introduced as early as 1603. Area: 229 523 sq km
(88 619 sq mi). Population (2001): 57103 92.

great circle A circle thar is the intersection
on the surface of a sphere of a plane passing

through the centre of that sphere. on the
earth each meridian of longitude is half of a

great circlel the equator is the only parallel of
latitude that is a great circle.

Great Dane A bre€d of large dog originating
in Germany, where they were developed for
hunting boar. The short sleek coat can be
golden, blaclc streaked brown, blue-grey, or
white. Height: 76 cm minimum (dogs); 71 cm
minimum (bitches).

Great Dividing Range (Great Divide or
Eastern Highlands) The E highlands of Aus-
tralia. It extends for about 3700 km (2300 mi)
from Cape York Peninsula to the GramPians of
Victoria, reaching 2230 m V376 ft) at Mount
*Kosciusko.

Greater AntillGs The four largest west In'
dian islands, in the N Caribbean Sea" compris-
ing Cuba Hispmiola" Jamaica and Puerto Rico.

Greater Manchester A metropolitan
county of NW England created in 1974 from SE

lancashire and parts of NE Cheshire and SW
Yorkshire. In 1986 administrative powers were
devolved to the udtary autlorities of Wigan,
Bolton, Bury, Rochdale, Salford, Oldham, Man-
chester, Trafford, Stockport, and Tameside.
Area:1285 sq km (a95 sq mi).

Great Exhibition (18s1) A display of the
products of industrial Britain and Europe,
planned by Prince Albert and held in the *Crys-

tal Palace in Hyde Park London. It contained
about 13 000 exhibits.

Great Glen (or Glen MorelA rift lley ex-
tending across N Scotland from Fort William
to Inverness. The *Caledonian Canal was con-
structed along its lengtll

Great Lakes Five large lakes along the US-

Canadian border: Iakes "Superior, *Michigan"
*Huron, *Erie, and *Ontario. They comprise
the world's largest freshwater surface and to
gether witl the *St Iiwrence River form the
St [:wrence S€away.

Great Ouse River 1or R. ouse)A river in E

England" rising in Northamptonshire and flow-
ing NE to the wash. Lengttr: 257 km (160 mi).

Great Plains An extensive area in North
America- It consists of plains extending from
the Mackenzie River Delta in Canada to the Rio
Grande in the S. Length: about ,1828 km (3000

mi). Average width: about &4 km (.t00 mi).

Great Rift Valley 1or E st Afric.n Rift
System) An extensive rift rralley in t}re Middle
East and East Africa. It extends from the Jor-
dan Valley in Syria along the Red Sea into
Ethiopia and through Kenya. Tanzania and
Malawi into Mozambique. Length about 6400
km (4000 mi).

Great Salt Lake A salt lake in the USA in
NW Utah in the Great Basirl Its area has fluctu-
ated from less than 2500 sq km (1000 sq mi) to
over 5000 sq km (2000 sq mi).

Great Sandy DesertA desert of N Westein
Australia- It stretches SE from the Indian
Ocean to the Gibson Desert. Area: 415 000 sq km
(1600m sq mi).

Great Sdrasm (878-74771 The split in the
Roman Cltholic Ctrurch following the election
of two rival popes to succeed Gregory XI. when
Urban VI determined to reform tIe College of
Cardinals, they responded by electing an *an-

tipope at Avignon Clement VII. The Schism
was ended by the C,ouncil of *Constance

(1414-18) md the election of Martin V in 1417.

C
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Great Trek The movement from the mid-
1830s to mid-1840s of Dutch settlers (Afrikan-
ers) in South Africa northwards from the Cape.

The so-called Voortrekkers, under such leaders
as Andries Pretorius (1799-1853), moved away
from British rule at the Cape in search of more
farmland that they could administer them-
selves. They established the republics of the
Transvaal and the Orange Free State.

Great Victoria Desert A desert of west-
ern and South Australia. It consists of a st re-
gion of sand hills and salt marshes. Area:
323 7s0 sq km (12s 000 sq mi).

Great Wall of China A medieval defensive
fortification in N China- Stretching from the
Yellow Sea N of Beijing nearly 2,!0o km (1500

mi) inland, it is the world's largest building
achievement. Originally begun in 214 Bc as a
defence against nomads, it was rebuilt of stone
in the 15th and 16th centuries. It is about 9 m
(30 f0 high, with numerous watch towers
along its length

Great Zimbabwe The largest of the ruined
Bantu royal centres in Zimbabwe. The word
zimbabwe is derived from the Bantu for
"revered houses." Great Zimtnbwe reached its
zenith in the late 14th century and traces of
widespread trade, based on local gold, have
been discovered, including Ctrinese pottery.
Parts of the so<alled Elliptical Building (a com-
pound enclosing now vmished huts) stand 10.5

m (3s ft) high.

gr€be A bird belonging to a primitive family
lPodicipilidaei 21 species) occurring in rivers
md lakes worldwide. Grebes have short wings,
a very small tail, and partially webbed feet.
They feed chiefly on fish and aquatic inverte-
brates. Grebes are grey, black, or brown, usu-
ally with white underparts, and in the
breeding season many have brightly coloured
erectile crests and ear tufts. Order: Podicipedi-

formes. See also D,lrcHIcIc

Greece, Republic of (official name: Hel-
lenic Republiq Greek name: EU:is)A country in
SE Europe, occupying tlle S section of the
Balkan Peninsula- Numerous islands, lie to the
S, E, and W the largest is *Crete. Economy. in-
dustry has now replaced agriolture as the
mainstay of the economy. Mineral resources,
including lignite, bauxite, and iron ore, have
been intensively exploited. The principal crops
include wheat, barley, maize, tobacco, sugar
beet, tomatoes. and dried and fresh fruits.
Tourism is also important. In t}le 1990s auster.
ity measures were imposed as a prelude to jnin-
ing the single European currency. Histor)4 the

centuries following the collapse of tfle *Myce.

naean civiliztion (c.1200 Bc) saw the rise of tfte
Greek city states and establishment of Greek
colonies overseas. The 5th century was domi
nated by the abortive attempt of tie Persians
to annex Greece and the Peloponnesian War be-
tween rival Athens and Sparta Sparta's subse-
quent supremacy in Greece Iasted until its
defeat by Thebes in 32. Greece fell to Philip of
Macedon in 338 and was incorporated in the
empire of his son Alexander the Great. Follow-
ing Alexander's death (323), the Greek city
states relEatedly attempted to assert their in-
dependence until the Iast Macedonian War
(171-168) allo\,t/ed Rome to dominate Greece.
Roman rule lasted until 395 AD, when Greece
becme part of the Byzantine (Eastern Roman)
Empire, centred on Constantinople. In the mid-
dle ages Greece was subject to invasions by the
Franks, Normans, and t}te Latin Crusaders. ln
the early 14th century Byantium reasserted
its control over the area but by 12160 control
had passed to the Ottoman Turks. Apart from a
Venetian mcupation (1686-1n5), Greece re
mained under Ottoman rule until it achieved
independence in 1829. In 1832 the Cr6ek Crown
was offered to a Bavarian prince, who became
Otto I: after his deposition in 1862 a hnish
prince became king as George I. Greek demands
for Crete led to a disastrous war with Turkey
in 1897, but in the Balkan Wars (1912-13) Greece
gained the island together with territory in
Thrace and Macedonia. In 1917 Greece entered
World War I on the Allied side and the imme
diate postwar period saw renewed conflict
with Turkey, in which Greece lost Smyrna In
1924 Greece became a republic, which lasted
until George II was restored in 1935. In World
War II an unsuccessful Italial invasion (1910)

was followed by the German occupation
(7947-41, after which civil war lasted until
1949. The 1950s were dominated by the ques-
tion of union with Cyprus. A military coup
(1967) deposed Constantine II and led to a suc-
cession of military governments. A new consti-
tution (1975) saw the reintroduction of
democratic government. Greece became a
member of the EC (now the EU) in 1l)81 An-
dreas Papandreou (19D-|)6) led Socialist gov-
emments from ll)81 to 1989 and 1993 to 1996: he
was succeeded by Costas Simitis. Greece
adopted the single European currenry in
2001-02. Following elections in 2004 a centre-
right government took office under Costas
Karamanlis. Official language: Greek. Currency:
euro of 100 cents. Area 131986 sq km (50960 sq
mi). Population (2003 est): 11001000. Capital:
Athens.
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Greek language An IndGEuropean lan-
guage spoken chiefly in Grece md the E
Mediterranean islands. Well documented since
the 14th century Bc (see LTNEAR B), ucient
Greek was a highly complex inflected lan-
guage. It had many dialect forms, the main
groupings being Ionic (E Greece and Asia
Minor), Aeolic (Boeotia and Thessaly), and Doric
(the Peloponnese). From Ionic developed the
Attic dialect, centred on Athens, which became
the chief literary lmguage of classical Creece.
When the Greek city states lost their indepen-
dence (4th century Bc), their dialects gave way
to a new common dialect (koine), which became
the language of Hellenistic Greece and the New
Testament. Modern Greek has two widely dif-
fering forms: the classically based Katharevusa
(purified tongue) used in official publications,
and Demotic, the living language of speedl po-
etry, and fiction.

Greek Orthodox Church Srrictly, the Or-
thodox Church in Greece, although the term is
often applied to the Orthodox Churches as a
whole, to distinguish them from the latin
Church of the West. The Ctrurch in Greece
dates from the 1st century and St Paul's activi-
ties, especially at Crrinth. Under the Intriar-
chate of Cpnstantinople Greece was, from the
acceptance of Christianity by Constantine, one
of the main Ch.ristian centres. It is now a self-
governing Church, the see of Athens holding a
prirnacy of honour after the separation from
the patriarchate of Constantinople in 1833.

Greek-Percian Wars An inrermirtent
conflict between the Gre€ks and Persians. Per-
sian encroachment on Greek territory began in
499 Bc, when the Greek cities of Ionia revolted
against their Persian overlords and were
crushed by Darius I. ln 490 the Persians were
defeated by a small force of Athenians at
Marathon. Darius died in 486 and in 480 Xerxes
I crossed the Hellespont with a large force. The
Greeks and Persians fought at Thermopylae,
where the Spartans (under Leonidas I) hero
ically held the pass. Xerxes now attacked AttiG
and Athens was evacuated. At the battle of
Salamis the Persians were defeated by the
Greek fleet commanded by Themistocles and
were again defeated at Plataea (479). Intermit-
tent warfare continued until 449, when the
Persians abandoned hope of aanexing Greece.

green algae Algae of the phylum Chloro-
phyta (ekott 6000 species), wNch are bright
green, owing to the predominance of the green
pigment chlorophyll. Green algae range from
simple uaicellular plants, for exampleOiamy-
domonas, to complex seaweeds. They are

aquatic (mainly freshwater) or terrestrial in
moist areas. Reproduction can be sexual or
asexual.

green belt A zone of open, mostly agricul-
tura], land surrounding a tom to prevent it
from spreading. Sir Ebenezer Howard's garden
cities of the early 1900s provided the first prac-
tical examples; in 1935 the London County
Cruncil initiated the steps tomrds a London
green belt that were realized in the Green Belt
Act (1938) and the Town and Cruntry Planning
Act (1917). Since the 1950s restrictions against
building in green belts have been relaxed and
there is now growing pressure for major resi
dential developments in the countrlside.

Greene, (Henry) Graham (1904-91)
British novelist. He converted to Roman
Catholicism in 1927, and an intense concern
with questions of morality is central to muy
of his novels, including Brighton Rock (1938), The
Power and the Glory l19a0l, The Hwnan Factot
(1981, andThe Uptain and the Enef,y (19881. He
also wrote literary thrillers, includingThe Min-
istry oJ Fear (L943\,TheThird Maa(7ffi), and Our
Man in Havano 179581.

greenfinch A Eurasian *fincb, Carduelis chlo-
ris, about 14 cm long with an olive-gren body
and a pale bill. The male has a bright yellow-
green breast and both sexes show bright-
yellow wing flashes in flight.
greenfly See APHTD.

greengage A bush or small tree , Prunus itol-
ica, related to the *plum, probably native to
Asia Minor and widely cultivated It bears
round green fruits, which are used in pre-
serves and for canning.

greenhouse effect An atmospheric effect
in which some of the energy of ultraviolet ra-
diation and visible light from the sun is re-
tained by the earth as heat. The radiation is
transmitted through tle atmosphere to the
earth's surface, where it is reradiated as longer
wavelength infrared radiation As the atmos-
phere only partially transmits the infrared
back into space, some of it is absorbed by at-
mospheric gases, especially carbon dioxide,
causing a rise in temperature. The phenom-
enon takes its mme from a greenhouse, in
which a sirnilar effect ocors. In recent years
CO, in the atmosphere has increased as a result
of the burning of forests and increased use of
fossil fuels, causing global warming. In the
past century the world's average temperature
has risen by over 0.6%, and the 10 warmest
years since records began in 1850 have all oc-
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curred in the last 12 years. See Kyoro AGREE-
MENT.

Greenland (Danish name: Gronland: Green-
lmdic nme: Kalaallit Numt) A large island
off NE North America- Lying chiefly within the
Arctic Circle, it is largely covered by a vast ice
cap. Many glaciers emerge from this, including
the Humboldt Glacier, breaking off to form
icebergs along the coast. About 80% of the pop-
ulation are Inuit, the remainder being chiefly
Danislt Economl fishing is the chief occupa-
tion. Wtnling md seal hunting have declined
Shep are reared in the SW. Lead and zinc have
been exploited since the early 190s; uranium is
also present. Histo//: in about 986 AD the Nor-
wegian Eric the Red discovered the island,
which he named Greenland to attract settlers.
Norse colonies on the island disappeared dur-
ing the 15th century. A Danish colony from
U2\ Greenland bec;rme an integral part of
Denmark in 1953. In 1979 it gained self-govern-
ment under Danish sovereignty. In 1985 Green-
land left rhe EC Official language: Inupik
(Greenland Inuit). Currency Danish krone of
100 ore. Area: 2175600 sq km (8a0tm sq mi).
Population (2007 est): 56 344. Capital: Nuuk.

Greenland Sea An extemion of the Arctic
Ocea[ between Greenland, Svalbard, and Ice-
Iand. Covered by drifting ice, it links with the
Atlantic Ocearl

green monkey dis€ase An aGtq often
fatal, viral infection first described in Mar-
burg, Germany, and therefore sometimes
called Marburg disease. It occurs in vervet
monkeys and may be trmsmitted to humans.

Grecn Party A Bdtish politicat party,
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founded in 1973 as the Ecology Party. Dedicate{
to protecting the environment, the party at-
tracted growing support in the 198Os before
being eclipsed by the increasingly "gxeen" atti
tudes of t]re ma!:r political parties. Similar
parties have achieved greater power elsewhere
in Europe, notably in Germany.

Gfeenpeace An internation l environmen-
tal pressure group founded in 1!71. It cam-
paigns primarily against nuclear power,
dumping nuclear waste, and commercial wbal
ing. Its use of direct action has sometimes led
to confrontatiorl

green turtle A large brown-green marine
nlJtle,Clrclonit mydas, formerly used to make
turtle soup. Up to 1 m long and weighing up to
140 kg, they occur in warm Atlantic coastal wa-
ters feeding on marine algae and migrate to
lay their eggs on Central American beadres. It
is now an endangered spe{ies.

Greenwich.e borough of E Greater Iondon
on the S bank of the River Thames. The first Re
naissance building in England, the queen's
House designed by Inigo *Jones (1616), was
completed in 16y. Thecreenwich Royal Hcpi-
tal, designed by rWren, became the Royal Naval
College in 187J. Wren also designed the original
*Royal Greenwich Observatory. The tea clipper
Cutty Sark and Sir Fra[cis Chichester's Gipsy
Moth Iy are at Greenwidr Pier. See also MILLEN-
NIUM DOME.

Greenwidt Mean fime (GllT) The lcal
time at Greenwiclu London, located on the 0o
meridian (see LATTTUDE AND LoNGITUDE),
from which the standard times of different
areas of the globe are calculated 15" longitude
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greenhouee effect. The sun's ultaviolet light is reradiated as infrared radiation, some of whid is absobed by $e
greenhouse gases (Cor, CH& etc.).
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representing one hour in time. In 1986 it was
succeeded by Coordinated Universal Time.

Gregorian calendar see car,rxoen-

Gregorian chant The official Iiturgical
plainchant of the Roman Catlolic Church as

codified during the papacy of *Gregory I. It
consists of single unaccompanied melodic lines
sung to flexible rhythms.

Gregory !, 5t (c.s4o-60a eo) Pope (590-604),

known as Gregory the Great. As pope he made
peace with the Lombards and Iimited imperial
authority over the Church He reformed the
papal states and sponsored Augustine (of Can-
terbury) in his mission to convert England He
also introduced the use of *Gregorian dunt
into the liturgy. Feast da]r 3 S€ptember.

G;egory VI!, St (Hildebrand; c.1021-85) Pope
(1073-&5). He asserted the independence of the
Church from lay control but created consider-
able opposition, especially in France and Ger-
many, where Emperor *Henry IV dedared his
deposition (1076). He in turn excommunicated
Henry and released his subjects from alle-
giance. Henry submitted to Gregory at Canossa
(102) but then appointed Wibert, Archbishop
of Ravenna, antrpope (108O), invaded Italy, and
captured Rome (1084). Gregory was rescued by
Norman tr@ps but was nevertheless forced to
flee. Feast da),: 25 May.

Grenada An island country in the west In-
dies, in the Windward Islands. It also includes
some of the Grenadine Islands. The majority of
the population is of mixed European and In-
dian descent. Economy largely agricultural, the
chief products are cocoa" bananas, citrus fruits,
sugar, and nutmeg (the main export). Historrl
discovered by Columbus in 1,193, it was colo-
nized by the French and ceded to the British in
7763. ln 1974 it became an independent state
within the British Commonwealth In March
t79, the government of Sir Eric Gairy was
overthrown in a nearly bloodless coup led by
Maurice Bishop. Following an uprising in 1983,

during which Bishop was killed, the USA in-
vaded the country and democratic government
was restored. The current prime minister, Dr
Keith Mitchell, took office following elections
in 19!)5. Official language: Englistt" Currency
East Caribbean dollar of 100 cents. Area:344 sq

km (133 sq mif Population (2003 est): 102000.
Capital: St C,eorge's.

Grenadine lslands A chain of west Indian
islets, extending for about lm km (50 mi) be-

tween St Vincent and Grenada and administra-
tively divided between the two.

Grenoble 4511N 543E A city in SE France.
The capital of the Dauphin6 until 1341, it is the
principal tourist centre of the French Alps.
Population (1999): 153 317.

Grey, Lady Janc ($37-54) Queen of Eng-
land for nine days (1553). The Protestant great-
granddaughter of *Henry VII, lady Jane was
proclaimed queen by the Duke of *Northum-

berland when Edward VI died. However, Mary,
the rightful heiress, had popular support and

Jane aMicated Slre was executed for treason
with her husband Lord Guildford Dudley,
Northumberland's son

greyhound An ancient breed of dog used
for hare coursing and racing: It has a slender
deepchested streamlined body with long legs
and a long muscular neck The short sm@th
coat can be of various colours. Greyhounds can
reach speeds of up to 70 km per hour. Height:
Z-76 cm (dogs); 58-71 cm (bitches).

greylag goose A grazing *goose, Anser
anser, occurring in N and E Europe and central
Asia.75-87 cm long, it has a heavy orange bill
and is dark grey above with pale wings, a finely
barred neck, and pink legs.

Grieg, Edvard Hagerup (1843-1907) Nor-
wegian composer. lhe influence of Norwegian
folk music is appa.rent in many of his works,
which include theLyric Pieces(76?-1901), a very
popular piano concerto (1868), incidenta.l music
to Ibsen's play Peer Gyflt (1875), chamber musiq
and many songs.

griffin A mythological creature with the
head and wings of an eagle, the body of a lion,
and often a serpent's tail. lt is common in
many ancient eastern mythologies.

Griffith, Arthur (1&72-1922) Irish journa[st
and politicial who founded *Sinn F6in in 1906.

In 1919-20 he was acting head of the self-
declared republican government in Ireland
and in 1921 he helped to negotiate the treaty es-

tablishing the Irish Free State. He became head
of the provisional goverDment but died soon

afterward.

Griffith, D(avid) w(ark) (187s-1e48) us
film director: the most influential pioneer of
the cinema in the USA His major films are The

Birth of a Nation (1915), lntolqance (1915), and
Brok a Blossorns (1919).

griffon A breed of toy dog originating in Bel-
gium and of terrier ancestry It has a square
compact body, a docked tail, and a large head
covered with long coarse hair. The coat may be
red, black or black and tart. Weight: 2-s kg.
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griffon vulture One of the largest Old
World *vultures, Gyps Julvus. lt is 10O cm long
and occurs in mountainous regions of S Eu-
rope, South Africa, and Asia It is grey-brown
with darker wingtips and a white head and
ruff.
Grimm Two brothers, German philologists
and folklorists. After early work on medieval
German texts, Jakob Grimm (1785-1863) and
Wilhelm GriDm (1786-1859) set about collect-
ing C€rmm folktales, published in 1812-14 as

Kinder- und Hausmihchen. The Deutsche Gram-
matik 17819,1822) contains observations on the
regularity of sound changes in lndo.European
languages, known as Grimm's law. Their
Deiltscheswbrterbuch is a historical and descrip-
tive German dictionary.

Grimsby 53 35N 005W A seaporr in NE Eng-
lmd, in North East Lincolnshire unitary au-
thority, Lincolnshire, near the mouth of the
Humber estuary. It is the largest fishing port
in England, but the size of the fleet has been
much reduced due to overfishing. Population
(1991):90703.

grizzly bear SeP BRowN BEAR.

Grodno 53 40N 23 50E A port in w central Be
larus. Possessed by Lithumia md then by
Poland, it includes a medieval castle and a 16th-
century palace. Population (t996 est): 301 0OO.

Gromyko, Andrei (1909-89) Soviet diplo-
mat: foreign minister (1957-85) and president
of the Soviet Union (1985-88). He was a major
influence on Soviet foreign policy for over
forty years.

Groningen A province in the Netherlands,
bordering on the North Sea. tow lying and fer-
tile, it is intensively cultivated Area: 2350 sq
km (900 sq mi). Population (2000): 562 600. Capi
tal Groningen.

Gropius, Walter ($83-1969) German archi-
tect, one of the pioneers of the international
modern style of architecture. His first major
building, a factory at Alfeld (1!)11)is a very early
example of the new style. As director of the
*Bauhaus (191!F28) he was able to influence all
aspects of contemporary desiga. The rise of
Nazi power forced him to move to America
where he continued to desigl buildings.

Grossglockner 4zosN 12.14E The highesr
mountain in Austria, in the AIps. The Gross-
glockner Road (built 1930-35) crosses it, rising
to 2s76 m (7Es2 ft). Heighr 3797 m (12 457 ftl.
gross nationat product (GNP) A measure
of the total annual output of a country, in-

cludhg net income from abroad- GNP can be
calculated in three ways: based on income, out-
put, or exp€nditure. All incomes accruing to
residents of the country as a result of eco
nomic activity (excluding, for instmce, pen-
sions) can be summed On the basis of output,
the value added to a product at each stage of
production can be summed. Alternatively the
expenditure on consumption products can b€
calculated. Gross domestic product (GDP) is
GNP excluding net income from abroad and
gives some indication of the strength of do-
mestic industry. Net national product makes a
provision for depreciation, i.e. the using up of
the country's capital stock.

ground b€etle A heavily armoured long.
legged beetle belonging to a family (Carobidae;
25 000 species) that is particularly common in
temperate regions. Ground beetles are dark in
colour or have a metallic shebn and are from 2
to 85 mm long. Most are noctumal: the adults
and most larvae are active carnivores, preying
on insects, slugs, and snails.

groundhog &e MARMor.

groundnut The f r]uit of Arochis hy pogea, also
called pemut or earthnut, native to tropical
South America but widely cultivated in rhe
tropics. The plant is an annual,30-45 cm high
with yellow flowers. After ferti.lization the pod
ripens underground. The @ contains one to
three seeds (the nuts), which are highly nutri-
tious. Familf Leguminosoe.

grouper One of several food and game fish of
the family Ssraf,idae (xe ss,t BAssI especially
the genera Epinephelus atd, Mycteroperco,
widely distributed in warm seas. Groupers
have a dull-green or brown heavy body, up to
or exceeding 2 m long, and a large mouth-
Some are poisonous.

group therapt A form of *psychotherapy

in which several patients meet to understand
their problems, usually with the help of a
therapist. Sometimes the aim is to increase pa-
tients' insight, sometimes to act out distressing
events, and sometimes to provide support in
overcoming a common problem (such as alco.
holism).

gnouse A game bird.30-88 crn long, belong-
ing to a family (Tetraonid,oeiabttT8 species) of
the N hemisphere. Grouse are mostly ground-
living, with short round wings, a short strong
bill, and feathered legs. They are noted for
their spectacular courtship displays (called
leks). The family includes the *black grouse,
*red grouse, and *eperaillie of N Europe: the
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*ptarmigans: and the North American ruffed
grouse (Bonasa umbellusl and *sage grouse. ln
Britain the grouse-shooting season is from 12

Aug to 10 Dec. Order: GalliJorfies.

growth hormone (or sornatotrophan) A
protein hormone that promotes the metabolic
processes involved in growth of bone and mus-
cle. It is secreted by the pituitary gland and
stimulates protein synthesis, mobilizes fat re-
serves, increases glucose levels in the blood,
and affects mineral metabolisrn lack of
growth hormone in children causes dwarflsm.

Grozny 4327N 45428 A city in S Russia" the
capital of Chechenia" in one of the country's
richest oil-producing areas. The city was devas-
tated by Russim bombs during the Russian-
Chechen conflict (1991-95) and again in
1999-2000, when Russian troops reoccupied the
city. Population (2@2li 27O 72O.

Gr0newald, Matthias (Marhis c,othardt;
d.1528) Gerrnan painter. His favourite subject
was the crucifixion, as in the lseflhcim Altar
piece (Cnlmar, France), noted for its dazzling
colour. His style influenced 20thcentury Ger-
man expressionists (see ExpREssIoNrsM).

grunt A small food flsh bel6nging to the fam-
iy Pomadasyidrc (about 75 speci€sl that can
produce piglike grunts. It has a colourful elon-
gated body and occurs in warm and tropical
coastal waters. Order: Pqcif ornes

Guadalajara 1. 203oN 10320\ry The second
largest city in Mexico, at an altitude of 1650 m
(5413 ft). Founded by the Spanish (1530), it is a
communications centre across the Sierra
Madre Occidental. Population (2000 est):
7 g7 W. 2. ,10 37N 3 10W A town in NE Spain.
Its palace was virtually destroyed during the
Spanish Civil War but has since been restord"
Population (2006): 75 493.

Guadalcanal g 3oS 1600oE The largest of the
Solomon Islands, in the S Pacific Ocean. During
World War II the flrst mairr US offensive
against the Japanese tmk place here O9a2-a31.
Area: &75 sq km (2500 sq mi). Population (19SD):

60 273. Chid settlement: Honiara

Guadalquivir, River The main river of S

Spain It flows WSW to the Gulf of Cidiz and is
navigable to Seville by oceangoing vessels.

Length:560 km (348 mitr

Guadeloupe A French overseas region in
the E Caribbean Sea- It comprises two main is-
lands, Grande Terre and Basse Terre, together
with the island dependencies of Marie Galante,
Ia D6sirade, iles des Saintes, St Barth6lemy, and
the N part of *St MartfuL The economy is based

on agriculture: sugar cane is the chief crop.
Atea:DOZ sC km (657 sq mi). Population (2006):

458 000. Capital: Basse-Terre.

guaaacum A small evergreen tree of the
gerus Guaiacum, especially G. olfiinole of trop-
ical America also called lignum vitae. It has
blue flowers, yellow fruits, and hard wood,
used to make bowling balls. The resin is dis-
tilled for mediciml use. Family Zygo phyllaceae.

Guam 81330N 741.fir. Atr island and US unin-
corporated territory in the West Pacific Ocean"
the largest of the Mariana Islands. Spanish
from 1565 to 1898, it was occupied by the Japan-
ese (1911-rl4). It is a major naval and air base es-
pecially important during the Vietnam War.
Area: 450 sq km (210 sq mi). Population (2007

est): 173455. Capital: Agaia.

Guangzhou see cANToN.

guano The accumulated excrement of cer-
tain animals, especially seabirds, seals, and bats.
It contains 10-18% nitroge4 8-U% phosphoric
acid and 2-3% potasL according to the age and
origin of the deposit. It has been widely used as

a fertilizer.

Guantdnamo 2oo9N 614w A ciry in sE
Cuba, N of Guantinamo Bay. lt is the cenhe of
an agricultural area producing sugar cane and
coffee. Population (2m2): 2081,15.

Guantdnamo Bay A natural harbour in SE

Cuba site of a US naval base since 1898. The USA
acquired a perpetual lease in 1903 but this is
not recognized by the Cuban government. It is
now chiefly known for the detention centre es-

tablished in zmz where some 750 alleged *al-

Qaida and *Taleban fighters captured during
the *war on terrorism have been held with-
out judicial prrtess (over 300 have now been
repatriated). The centre has aroused fierce
international criticism and there have been al-
legations of torture and abuse.

Guarani A $oup of South American Indian
peoples of Paraguay and neighbouring areas of
Brazil and Argentina who speak languages of
the Tupian group. Few now retain their origi-
nal culture, based on hunting and maize culti-
vation, warfare, and cannibalism.

Guardi, Francesco 11712-93l, venetian
painter, who sometimes collaborated with his
elder brother, Giomnni Antodo Guardi
(1699-1760). His views of Venice were some-
times copied from *Canaletto but they are dis-
tinguished by their romantic style.

Guarini, Guarino (1G24-83) Italim baroque
architect, philosopher, and mathematiciarl AI-
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though influenced by Francesco Borromini
(1599-1567), his work shows great originality
and techniol skill. Probably his most success-

ful building is the church of S Lorenzo, Turin
(1668-87).

Guarneri An ltalian family of violin makers,
famous in the Uth and 18th centudes. Aldrea
Guarneri (d 1698) was a pupil (with Stradivari)
of Amati in Cremona Andrea's grandson
Giuseppe Guarneri (7698-7744), known as "del
Gest," was the most famous member of the
family influenced by the makers of the Bres-
cian school, he signed his violins "Guarnerius."

Guatemala, Republic of A country in
Central America" on the Paciflc Ocean, with a

small outlet on the Caribbean Sea. Tropical
forests rise to a central mountainous region,
containing a fertile plateau. About half the
population are *Maya Quich6 Indians and
most of the rest are of mixed Spanish and In-
dian descent. Economy mainly agricultural. The
main crops are coffee, sugar, bananas, and cot-
ton, which are the principal exports. Minerals
include zinc and lead concentrates. Oil was
discovered in 7974. History: there is extensive
archamlogical evidence of pre-Spanish civiliza-
tions, especially that of the Maya, and from the
12th century, the Aztecs. From 1524 to 1821 the
area was part of the Spanish captaincy general
of Guatemala, which included most of Central
America. It formed the nucleus of the Central
American Federation until 1839, when it be
came independent. During the next 150 years
periods of democratic government alternated
with military dictatorships and there was al-
most continuous political unrest; Guatemala
has often been criticized for its human rights
record. In 1996 Alvaro Arz[ became president
and signed a peace agreement with the URNG
(lef t-wing, mostly MayaQuich€ lndian, guerril-
Ias) guaranteeing the rights of indigenous peo-
ples. The presidenry of Alfonso Portillo (1999-
2003) was marked by corruption scdndals and
rising wial unrest; he was succeeded by Oscar
Berger in 2004. Official language: Spanistr- Cur-
rencies: quetzal of 100 centavos and US dollar.
Area: 108889 sq km (42042 sq mi). Population
l2m3 estl:12347 0@. Capital Guatemala Gty.

Guatemala City 14 38N 90 22W The capital
of Guatemala- Founded irr ffi6, it was the capi
tal of the captaincy general of Guatemala and
later of the Cf,ntral Americm Federation. Pop
ulation (2000 est, urban area): 2 578 526.

guava A tropical American 1dj6f-,Psidium Eua-
java, about 10 m tall. lts white flowers develop
into yellow pear-shaped fruits containing

many small seeds. Guava fruits are used to
make jam and jelly, stewed for desserts, or
cmed Family Myrtaceae (myrtle family).

Guayaquil (or santiago de Guayaquil)
2 13S 79 ilW The largest city and chief port of
Ecuador, on the River Guyas. Population (1997

est): 1 973 880.

gudgeon A freshwater shoaling fish Gobio
golrio, related to *carp, found in Europe and N
Asia- Used as bait, it has a slender greyish body,
up to 20 cm long, with a row of blackish spots
along each side and a pair of barbels at the cor-
ners of the mouttL

guelder rose A small tree or shrub, Vibzr-
nrm oynius,4 5 m higlL found throughout
Eurasia- It has clusters of flowers, 5-10 cm
across, in which the outer flowers are large and
sterile and the inner ones are small and fertile.
The fruits are red translucent berries. Familj4
Ca pri f oliace ae $toneysuckle family).

Guelfs and Ghibellines The propapal and
proimperial factions respectively in medieval
Germany and ltaly. Arising from a German
struggle between rival claimants to the Holy
Roman Empire, the Guelfs (named after Welf,
the family name) and Ghibellines (named after
Waiblingen, a Hohenstaufen castle), their con-
flict acquired an Italian context because of
papal opposition to the Hohenstaufen The Ital.
ian city states were led by Rorence (Guelf) and
Pisa (Ghibelline).

guenon An *Old World rnonkey belonging to
the genus Cercopitrhecus (10 species), of African
forests. They are 83-160 cm long including the
tail (50-88 cm) and move in troops, feeding on
leaves, fruits, and insects. The mona monkey (C.

monal is a strikingly marked guenon See also
GRASS MONKEY.

Gugrcino (Giovanni Francesco Barbieri;
1591-1656) Italian painter. His masterpiece, the
ceiling frescos in the Casino Ludovisi, Rome,
commissioned by Pope Gregory XV in 1621,
were influenced by the Carracci. While in
Rome (1621-23) he also painted the Bwiol of St
P et onilla lcapitoline Museum, Rome).

Guericfte, Otto yon (1G02-85) C,€rman
physicist, renowned for his investigation of
vacuums. In 1650 he invented ttre air pump,
which he used to perform a series of experi-
ments culmimting in a demonstration in
which two teams of horses failed to separate a
pair of large hemispheres (called the Magde-
burg hemispheres after his home town) placed
together and evacuated. when air was admit-
ted to the hemispheres they fell apart.
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Guemica 4319N 2,o\/ A historic Basque
town in N Spain, on the Bay of Biscay, During
the Spanish Civil War it was virtually de-
stroyed by Germm planes supporting the Na-
tiomlists on 27 April 1937. This is depicted in a
painting by Picasso. Population (2004): 15 571

Guernsey 4927N z3tw The second largest
of the Channel Islands, in the English Channel.
It is low lying in the N and hilly in the S with
rugged cmtal cliffs. The finance industry is
important, together with horticulture and
dairy farming (the Guernsey breed of cattle
originated here). Guernsey is a popular tourist
resort. Area: 63 sq km (2a5 sq mi). Population
(2m5 est): 55 228. Capital: St Peter Port.

Guevara, Che (Ernesto G; 1928-57) Argen-
tine revolutionary, who became the hero of
left-wing youth in the 1960s. A doctor, he

!:ined Castro's invasion of Cuba (1956). After
Castro's victory, Guevara influenced Cuba's for-
eign relations md dirmted its lmd-reform
policies. In 1967 he was killed while attempting
to instigate a revolt in Bolivia-

guade dogs Dogs specially trained to guide
the blind. The first training schools were estab
lished in Gemany (1911-18) and the Bdtish
Guide Dog Association was founded in 1931. The
most suitable breeds for the four-month train-
ing course are Germaa Shepherd dogs (Alsa-
tians), labradors, and golden retrievers.

Guides Association An association
founded (as the Girl Guides Association) by
Robert and (his sister) Agnes Baden Powell in
1910 to encourage the physical, mental, and
spiritual development of girls. The three
classes of members are Brownie Guides (aged
7-10), Guides (10-15), md Ranger Guides (14-20).

Its counterpart for boys is the Scout Assmia-
tion. The Association dropped the word "Girl"
from its title in 1992.

Guildford 5114N 0 35w A ciry in SE England,
in Surrey on the fuver Wey. It is a market and
residential tom; its buildings include Guild-
ford Cathedral (1936). Population (2W7); 66 273.

guilds (or gilds) Associations formed in me-
dieval Europe to further their members' com-
mon purposes. Originally religious or social,
the first guilds are recorded in the 9th century.
Merchmt guilds were created in many towns
in the 11th century to organize trade md be-
came a powerful force in local government.
Craft guilds, restricted to speciflc crafts or
trades, were formed from the 12th century.
The *livery companies of London are de-
scended from the craft guilds.

guillemot A bird Uria oalge, occurring in
coastal regions of the N hemisphere. lt is 40 cm
long md has a dark-brown plumage with a
white belly and wing stripe a slender bill, feed-
ing on fish, shellfish, and woms. The eggs are
shaped so that they do not roll off the cliff
ledges where they are laid. Family Alcilae
(auks).

guillotine A device for beheading people. Ir
consists of two vertical posts and a horizontal
knife that is dropped onto the victim's neck.
Invented by Joseph lgnace Guillotin (1738-
1814), it was introduced in France in f92, dur-
ing the French Revolution.

Guinea, Gulf of A large inlet of the E At-
lantic Ocean, bordering on the Guinea Coast of
West Africa.

Guinea, Republic of A country on the
coast of West Africa. A coastal plain, partly
swmp,' rises steeply to plateaus md moun-
tains. The population is mainly Fulani and
Mandingo. Economy: chiefly agricultural The
chief crops are rice and palm oil and nuts, as

well as coffee, peanuts, and fruits. Livestock is
also important. Mining accounts for the ma-
jority of exports, the principal mineral re-
sources being diamonds, iron ore, md bauxite,
of which Guinea is the world's secondJargest
producer. History the N formed part of Ghana
from the Sth to the 8th centuries AD md of the
Mali empire in the 16th century. In 1849 the
French established a protectorate over part of
Guinea, which beame part of French West
Africa in 1895. In 1958 French Guilea became an
independent republic under President Ahmed
Sekon Tour6. The army took over following
Tour6's death in 1984 but a multiparty system
was introduced in 1991. Gen lansana Cont6,
president since 1984 was elected in 19193. In 1996

Sidia Tour6 became the country's first prime
minister: lansana Kouyate has held the post
since 20O7. Official languages: French and eight
local languages. Currenry: Guinea frmc of 100

centimes. Area: 245857 sq km (95000 sq mi).
Population (2007 est): 9947814. Capital: Conakry.

Guinea-Bissau, Republic of (name until
1974: Portuguese Guinea) A small country on
the coast of West Africa- It consists chiefly of a
coastal plain rising to savannatovered plateau
inland Most of the population are Fulani,
Mandyako, and Mandingo. konomy: cliefly
agricultural, the principal crops being cashew
nuts (the main export) and rice. Mineral re-
sources are largely unexploited and the coun-
try remains one of the poorest in the world.
Histor)4 explored by the Portuguese in the mid-/

C
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15th century, the area became a centre of the
slave trade. It became a Portuguese colony in
1879 and an overseas province of Portugal in
1fiL li 1974 it became an independent repub.
lic. After a coup in D80, constitutional rule re-
turned in 1984 with Maj Jodo Bernardo Vieira
as elected head of state. The flrst multiparty
elections (1994) were won by the ruling party
but Vieira was overthrown in a coup in 19tD.

Following elections in 2000 Kumba Ialii became
president but he too was deposed by the mili
tary in 2003. Vieria wu re€ltrted in 2005. Of-
ficial language Portuguese. Currencla CFA
franc of 100 centimes. Area: 35 125 sq km (13 948
sq mi). Population (2007 est): 74727EO. Capital:
Bissau.

guinea fowl A bird belonging to an African
family (Nunididae; 7-10 species). About 50 cm
long, domesticated guinea fowl are descended
from the helmet guinea fowl lNumido melea-
gris), which has a large bony crest, a bare face
with red and blue wattles, and a grey white
spottd plumage. Guinea fowl scratch for seeds
and insects, especially termites. Order: Galli
formes (pheasants, turkeys, etc.).

guinea pag A domesticated rodent, Cavia
porcellus, descended from the *cavy. Guinea
pigs were originally bred for food but are now
popular as pets.

guinea wofm A *nematode worln" Dracun-
culus medinEnsis, that is a serious parasite of hu-
mans in Africa. India, and the Middle East. The
larvae are carried by water fleas (genus Cyclops)
often present in drinking water. When swal-
lowed by humans, they burrow into the tissues
and grow to maturitj4 the females reach a
length of up to 120 crrl causing ulcers on the
feet and legs.

Guinevere In *Arthurian legend, the wife of
King Arthur and lover of *lancelot. Malory's
Morte d'Arthur (1485) describes her adulterous
love for Iancelot

Guinnest Sir Alec (1914-2000) British
actor. He established his reputation as a stage
actor in the 1930s. His films included Kind
Hearts and Coronets (1949l,The Bridge ot the Rtuer
Kwai (1957), and A Passage to India (1r,,84],.

guatar A plucked stringed instrument of
Mmrish origin" which came to Europe via
Spain. The modern Spanish guirar has a flat
back, a round sound hole, a fretted finger-
board, and six strings tuned chiefly in fourths.
It has a range of over three octaves from the E

below the bass stave. Music for it is written an
octave higher than it sounds. The electric gui-

tar, which has an electronic pick-up linked to
an amplifi.er rather thm a mundbox m de-
veloped in the 195Os.

guatar fash A ray tu[ of rhe family RhiflG
batidae, that }]as a flat pointed head with fused
pectoral fins and a Iong muscular sharklike
tail. Guitar fish live in shallow waters of tropi-
cal and temperate seas and fe€d on bottom-
dwelling animals, especially cnrstaceans.

Guiyang (or Kuci.yang) 2635N 10640E A
city in S China the capital ofGuidrou province.
Population (2fi)3 est): 1 372 600.

Guiarat A state in w India, on the Arabian
Sea SE of Pakistarl lowlands merge into hills in
the S and E and into marshes in the NW. Indus-
tries include textiles and chemicals. CottoD, tG
bacco, peanuts, and otler crops are raised
History. a flourishing area urider Muslim
princes (13th-Uth centuries[ Gujarat was con-
quered by the Maratha in the 18th century be.
fore passing to Britain In January 2001 a severe
earthquake left at least 30 000 dead and 6m 000
homeless. Area: 116024 sq km (.H788 sq mi).
Population (2001): fi 6n0Y. Capital: Gandhina-
gar.

Guiarati An IndoAryan language spoken by
20 million people in Gujarat and Maharashtra
in India It is related to RaFsthaJri uses a
modified Devanagari script, and has a long lit.
erary tradition

Gulf States ttre nations situated on the Per-
sian Gulf. They are Oman, United Arab Emi-
rates, qatar, Bahrein, Saudi Arabia, Kuwait,
Iraq, and Iran They comprise the world's
major oil-producing area

Gulf Stream One of the maj>r ocean cur-
rents of the world, flowing from the Florida
Strait parallel to the North American coast as
far as the Newfoundland banks. It bears NE
acrcs the Atlantic as the North Atlantic Drift,
branching into two main directions, one flow-
ing N towards Spitsbergen and the otler flow-
ing S to form t}re Canary Culrent. The warm
water b€nefits the climte of NW Europe.

Gulf War 1. (1991) A conflict berween Iraq
under Saddam *Hussein and a US-led multina-
tional force induding troops from the UK
France, Saudi Arabia Egypt, Syria, Kuwait, md
other Arab states. It was precipitated by Iraq's
invasion of Kuwait (2 Aug 1990) and refusal to
comply with UN resolutions demanding its
withdrawal The coalition nations built up a
military force in Saudi Arabia and, when Iraq
continued to be defiant, launched air attacks
on Baghdad and other targets on 17 Jan 1991.
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Iraq responded to the bombing campaign with
missile attacks on Israel and Saudi Arabia. On
24 Feb 1l)91 the coalition forces began a ground
attack, overwhelming the Iraqi troops in
Kuwait and advancing into southern Iraq. The
coalition attack ceased on 28 Feb when Iraq
agreed to comply with UN resolutions. How-
ever, tensions between Iraq md the West con-
tinued, with US bombing raids on Iraqi bases in
1993, 1996, and 1998, and led eventually to the
"Iraq War of 2003 (sometimes called lhe "sec-

ond Gulf War"). 2. See IRAN-IRAQWAR-

gulfweed Tropical *brown algae, also called
rockweed or sea holly, of the genus Sargassurn,

especially S- natans, which forms huge free-
floating masses of seaweed in the Sargasso Sea

gul! A seabird belonging to the subfamily lar-
ifloe (about ,10 species), seen mostly in coastal
regions. Up to 75 cm long, gulls have long
pointed wings arrd a strong slightly hooked
bill. Gulls are typically grey and white. Some
gulls feed on fish but most are sqrvengers.
Family. Laridae (gulls and terns); order:
Char adr ii f or me s lgu lls, plovers, etc.).

gullet See oEsoPHAGUs.

gums Adhesive substances exuded by plants.
They are odourless tasteless amorphous *car-

bohydrates that form either clear liquid solu-

tiom or gelatinous mixtures with water. Gum
arabic (or gum acacia) is obtained from trees of
the genus Acocio. Gum.tragacatrth is extracted
from shrubs of the genus Astragalus.

gum tree A tree of the genus Eucalyptus
(about 600 species), so called because the whole
tree is rich in resin arrd aromatic oils.

gun metal A type of *bronze containing
about 90% copper and sometimes a little zinc,
originally used for makiag cannons. Admiralty
gun metal (88% copwr,10% tin,z% zinc) is used
in shipbuilding.

gunnel An eel-like fish of the family Pholid!
dae (about 8 species), found in N Atlantic and N
Pacific coastal waters, feeding on invertebrates.
The rock gunnel (Pholis gunnellusl, also called
butterfish is 30 crn long and brownish with
9-13 black spots along the dorsal fin. Order: Per-

ciformes.

gunpowder An explosive mixture of potas-

sium nitrate, sulphur, and powdered charcoal.
Invented by the Chinese many centuries be-
fore its description by Roger *Bacon,in the 13th
century, it has had a profound effect on
human conflict.

Gunpowder Plot See rewxrs, cuv.

Guomindang (or Kuomintang) The Na-

ffi

Gulf Stream
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tional People's Party of *Taiwan (Republic of
China). Orgmized in 1912 from Sun Yat-sen's
Alliance Society, it formed an alliance with the
new Chinese Communist Party (CCP) in 1924.
Following Sun's death (1925), the Guomindang
was led by *Chimg Kai-shek md with the CCP
had gained control of most of China by 1926. A
break between the two parties (1927) led to civil
war until Japanese conquests in China (see

SINO-JAPANESE WARS) necessitated renewed
cmlreration in 1937. After Japan's defeat (1945),

civil war resumed until a communist victory
(1949) drove the Guomindmg into exile in Tai-
wan.

9uPpy A freshwater flsh Lebistes reticulatus,
native to N South America and the West lndies.
Male guppies are up to 4 cm long and bdghtly
coloured. Females produce live young at
monthly interoals. Guppies are popular aquar-
ium fish. Family: Cyprinodontidae.

Gurkhas Soldiers of Nepalese origin who
have served in the British Army since 1815. The
mme derives from the ruling dynasty of
Nepal.

gurnard A carnivorous bottomdwelling flsh,
also called sea robin, belonging to a fmily
(Irigli.dae; alnrt 4 species) found in temperate
and tropical seas. It has a tapering body, up to
70 cm long, a large armoured head, and pro
duces sound by vibrating its swim bladder. The
flying gurnards belong to the family Dactylo-
pter idae. Order: Scor paeni f orme s.

Gutenberg, Johann (c.1400-c.1468) Ger-
marr printer, who invented printing with mov-
able metal type. In 1448 he received the
financial backing of Johann Fust (1,100-66) and
by 1455 had produced his great a2-[ne Bible
(the Gutenberg Bible). Fust successfully sued
Gutenberg in 1455 for the repayrnent of his
loan and the impoverished Gutenberg was
forced to relinquish his machinery.

gutta percha A brownish leathery material
obtained from the latex of various trees of the
fa,Jnly Sapotaceae, especially those of the SE

Asian genus Palaquium- Once extensively used,
for example as an electrical insulator, it has
now largely been replaced by synthetics.

Guyana, Cooperative Republic of
(name until 1966: British Guiana) A country in
the NE of South America, on the Atlantic
Ocean. Narrow fertile coastal plains give way to
higher undulating areas. Most of the popula-
tion is of African and East Indian descent. Ecolr-
omy agriculture is important, the main crops'
being rice and sugar. The most important min-

erals were formerly gold and diamonds, but
these have now been overtaken by bauite. His-
,ory: the coast was first explored by the Spanish
in 1,199 md settlements were founded by the
Dutch in the 17th century. The area became a
British colony, as Bdtish Guima, in 1831- In 1 1

it gained internal self-government under
Cheddi Jagm. In 1966, as Guyana, it beca-me in-
delrndent within the British Commonwealth.
It is also a member of CARICOM. The Marxist
Cmlrerative Republic of Guyana was formed in
190. The 1980s saw deepening economic crisis
md social unrest; free elections were held in
1992 (the first for 28 years). In 1999 Bharrat
Jagdeo bmme president. Offlcial language:
English. Currenry: Guyana dollar of 100 cents.
Area: 210000 sq km (83000 sq mi). Population
(2003 est): 28000. Capital: Ceorgetom.

Gwalior 26 12N 78 o9E A city in India, in Mad-
hya Pmdesh. It developed around its impressive
fortress, which is believed to date from the 6th
century AD. Populatior (1991): 692 982.

Gw1m, Nell (165c-87) English actress. Origi-
nally an orange seller in Drury Iane, she
achieved fame as an actress and became
Charles II's mistress, bearing him two sons.
"Let not poor Nellie starve," are sid to have
been his last words.

Gwynedd A county of NWWales, bordering
on the Irish Sea. It was created in 1974 from the
counties of Anglesey, Caernarfonshire, Meri
onethshire, and part of W Denbighshire. In
1996 it became a unitary authorit)t Anglesey
was restored as an independent county md the
NE became part of the new county borough of
Conwy. It is predominmtly mountainous, ris-
ing to 1086 m (3563 ft) in Snowdon Area:7027
sq km (397 sq mi). Population (2001): 116 838. Ad-
ministrative centrq Caernarfon

gymnosperms A group of plants, most of
which are trees, whose sole consistent charac-
teristic is that their seeds are borne naked,
often on *cone scales. They were formerly clas-
sifled as a class, Gymnospetm4e, but are now
generally split into separate phyla: Conifero
phyta (see coNrrER); Ginkgophyta (see crNKGo);
Cycadophyta (see cycAD); ar]d Gtetophyta (e.g.
welwitschia). There are several extinct orders,
including the Cycodoflitales (see SEED FERN)
and t}le Cordaitales.

gymnufe An insectivorous mammal belong-
ing to the fmny Erinaceid.ae of SE Asia, also
called hairy hedgehog. There are four species,
including the *moon rat. Short-legged and flat-
footed.15-60 cm long, they live in thick under-
growth and hunt matily at night.
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gynaecology The branch of medicine and
surgery concerned with diseases of womer!
particularly those affecting the reproductive
system. obstetrics deals with the care of
women during pregnancy, childbirttL and the
period immediately after delivery.

Gypsophila A genus of slender annua.l or
peremial herbs (about 120 species), native to
the Mediterranean area- Up to 1.5 m higtL they
have white or pink flowers. Family. Caryophyl-
laceae (pink family).

gypsum A colourless or white mineral con-
sisting of hydrated calcium sulphate found irr
clays, shdes, and limestones. Rock gypsum is
often red-stained, granular, and found in lay-
ers. Gypsite is impure and eartly, occurring as

surface deposits. Alabaster is a pure compact
fine-grained translucent forrn Satin-spar is
fibrous and silky. Selenite occurs as transpar-
ent crystals in clays and mudstones. Gypsum is
used in the manufacture of cement, rubber,
paper, plaster of Paris, and blackboard chalk.

gyPsy moth A ,ijloth, Lyflantria dispar, dis-
tributed throughout the N hemisphere. Males
are brownish grey and females white. The lar-
vae, which feed on a variety of trees, are a seri-
ous pest. see 4lso TUssocK MoTH.

gyrfalcon The largest *falcon,Folco rusticc
lils, which breeds in N Eurasia, North America
and mountainous regions of Asia- It is 60 cm
long and its plumage varies from pure white
speckled with black to dark grey with dense
blact barring. It hunts for hares, rodents, and
grounddwelling birds.

gyrocompass see coMPAss.

gyroscope A device consisting of a heavy
wheel mounted in a double gimbal so that it is
free to rotate about tlree mutually perpendic-
ular axes. Once spinning, the wheel maintains
the same orientation in spa.ce, even when the
gimbals are turned It is used as a directional
sensor in many instruments (glrocompass,
gyro horizoL automatic pilot).

il



Haakon Vll (1s72-1957) The nrst King of Nor-
way (1905-57) following the restoration of
Norwegian independence. In 1895 he married
Maud (d.1938), the daughter of Edward WI of
the UK. His refusl to abdicate during the Ger-
man occupation (19,1G-45) encouraged Norwe-
gian resistance.

Haarlem s2 zgN 438E A city in the W Nether-
lands, the capital of North Holland province. It
is a major trade centre for bulbs and is noted
for its Frans Hals museum and its fine cath-
edral. Population (1999 est): 1,l{} 262.

habeas corpus (Latin: have the body) A
remedy against unlawful confinernent, consist-
ing of a writ ordering the person alleged to
have unlawful custody of a prisoner to pro-
duce him or her before the court md to com-
ply with any court orders. The writ may be
used to test the legality of imprisonment but
not to appeal against a lawful conviction.

Haber-Bosch pro€ess A method for rhe
bulk production of ammonia frorn hydrogen
and atmospheric nitrogen. The pure gases.rre
passed over an iron Gtalyst at about 500"C and
a pressure of 500 atmospheres. The process was
devised by Fritz Haber (186E-1934) and adapted
by Carl Bosch (1874-19,10).

Habsburgs (or Hapsburgs) The most promi-
nent European royal dynasty from the 15th to
20th centuries. The fmily originated in
Switzerland in the 10th century. In 1273
Rudolph I (1218-91) was elected Holy Roman
Emperor and consolidated his farnily's posses-

sion of Austria, Camiola, and Styria- The Habs-
burgs held the imperial title again from 1438
to 17,10 and from 1745 to 1806. In 1516 *Charles

V inlerited the Spanish Crown, adding Spain
with its Europffi md American possessions to
the Habsburg domains. He left the Spanish
Crown to his sorl *Philip II, and his Austrian
possessions to his brother, Ferdinmd I (1503-
64). The Spanish branch ruled until 1700; the
Austrian Habsburgs bsame emperors of Aus-

tria in 1804 and of *Austria-Hmgary in 1857,

which they ruled until the end of World War I.

hadal zone see ABYssAL zoNE.

haddock A carnivorous food fish" Melana
gramflus aeglefmus, related to *cod, that usu-
ally occurs in shoals near the bottom of N
Atlantic coastal waters. It is up to 1 m long,
grey or brown above and silvery below, with
two anal and three dorsal fins. It is eaten both
fresh and smoked.

Hades (or Pluto) The Greek god of the dead:
also the name of the underworld he ruled. He
was the brotler of Zeus and Poseidon and hus-
band of "Persephone, whom he aMucted. The
souls of the dead were ferried to Hades across
the River Styx by *Charon

Hadrian (76-ti8 AD) Roman emperor (117-38).

He was admitted to the imperial household as
Trajan's ward in 85 and had a successful mili
tary Greer. On Trajan's deatl he became em-
peror and from 120 to 131 toured the provinces.
His foreign policy was generally defensive (see

HADRIAN'S !\,ALL).

Hadriin IV See aor.raN rv.

Hadrian's Wall A Roman frontier defence
work. Begun in 122 AD, it was the N frontier of
Roman Britain for 250 years. Designed to con-
tain the scottish tdbes, it stretched 120 km (85

mi) from Tyne to Solway. It eventually com-
prised ditch, stone and turf wall (incorporating
forts and signalling tu[ets), road system, and
"vallum" (earthworks delimiting the military
area). Substantial portions still stand.

hadrOn Any elementary particle that takes
part in *strong interactions. The group thus
includes all baryons and mesons but not lel}
tons or the photon. See PARTICLE pHyslcs.

haematate (or hematite) the principal ore
of iron, ferric oxide, varying in colour from
red to grey to black. It contains over 70% iron.
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lt occurs either in crystalline form (speolar
iron ore) or in massive form.

haematology The study of blood and its
diseases. Haernatology is concerned particu-
larly with treating *leukaemias, *haemophilia.

and rare kinds of anaemia-

haemoglobin The substance, contained
within the red blood cells (see rtvrnnocvrr),
that is responsible for the colour of blood In
humans haemoglobin consists of a protein (glo-
bin) combined with an ironrontaining pig-
ment (tmem). Haem combines with oxygen to
form oryhaemoglobin, which gives arterial
blood its bright-red colou.r and is the means by
whidr oxygen is trmsported around the body.
Oxygen is released at the tissues and the pig-
ment acquires a bluish tinge, responsible for
the bluish-red colour of venous blood.

haemophilia A hereditary disease in which
the blood does not clot properly due to absence
of one of the clotting factors. The disease is al-
most entirely restricted to boys but is trans-
mitted through the mother. If an affected
person (a haemophiliac) cuts himself seriously
he needs immediate treatment. The disease can
be controlled by administEtion of Factor VIII,
obtained from humm blood.

haemorrhoids (or piles) Swollen (varicose)
veins in the anal canal" which may enlarge
sufflciently to hang dom outside the mus.
Piles may cause bleeding from the anus and
itchiness: in severe cases they may need to be
surgically removed or injected with a scleros-
ing agent, which makes them shrivel up.

Ha-er-bin (English name: Harbin) 45,6N
12641E A port in NE China the capital of Hei
longjiang province on the Songhua River. A
trading and industrial centre, it was a haven
for refugees from the Russian Revolution
(1917). Population (1999 est): 2 586 978.

hafnium (HflA dense ductile meral, first de
tected in zircon (ZrSiO.) in 1923 and mmed
after the I^atin (Hafnia) for Copenhagen, where
it was discovered. It is chemically similar to zir-
coniurn The capacity of hafnium to absorb
neutrons is used to control nuclear reactors, es-
pecially in submarines. Its compounds include
the chloride (HfCl.) and other halides, the oxide
(HfQ), the carbide (HfC), and the nirride
(Hf3NJ. At no 72i at wt 178.4q mp 2331+ 20"C;
bp 4603"C.

Haganah lHebrew: defence) The irregular or-
ganiation of the early Jewish settlers in Pales-
tine established in 1920 to counteract the
attacks of the Palestinian Arabs. After the par-
tition of Palestine in 19f, the Haganah became
the defence force of the Jewish state, and in
19f} the national army of the state of Israel.

hagfash A flshlike vertebrare,,l()-60 cm long,
sometimes called slime eel belonging to a
family (Myxinidaei about 20 species) of *cy-

clostomes. They mcur on or near the sea bot-
tom in cold regions and feed on dead or dying
flstt. Hagfishes are initially hermaphrodites
but develop either male or female sex organs.

Haggard, Sir H(enry) Rider (18s6-192s)
British novelist. His five years in government
service in South Africa provided the back-
ground of his first novel, KingSolomon's Mines
(1885), reflecting his own liberal views. Of his
many later romances, She (1887) is the best
known

haggis A traditional Scottish dish, eaten es-
pecially on Burns' Night (25 Jan). Haggis is
made from minced sheep's heart, liver, and
lungs with onion, oatmeal, suet, and season-
ings, all stuffed into a bag made from the
sheep's stomacll

Hague, The loutch name: 's Gravenhage or
Den Haag) 52 05N 4 168 The seat of government
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of the Netherlands and capital of South Hol-
land province. It became the seat of the States
General of the seven United Provinces of the
Netherlands in the 16th century. It is the resi-
dence of the court and the International Court
of Justice is lmated here. Notable buiJdings in-
clude the l3threntury Binnenhof, in which the
government is housed It is a commercial and
residential centre with some light industry.
Population (1999 estl'. 44 7 43.

Hahn, Otto ((187}1968)German chemist and
physicist. With Lise *Meitner he discovered
protactinium in 1918. He continued to work
with Meitner until she was forced to leave Ger-
many in 1938. Togethd they discovered the
prmess of nuclear fusion. In 1914 he was
awarded the Nob€l Prize for Chemistry.

Hahnemann, Samuel Christian Fried-
rich (1755-1843) German physician and
founder of *homeopathy. Halnemm's meth-
ods aroused controversy among his contempo-
raries and he was forced to leave his practice in
Leipzig, eventually settling in Paris.

hahnium (Ha: element 105) An artificial
transuranic element, synthesized in the USA
in 1970 by bombarding californium-24g with
nitrogen-ls in a particle accelerator and possi
bly also in the Soviet Union in 1967 by a differ-
ent method. Named after Orto Hahn. At no 105;

at wt (260).

Haafa 3249N 3459E A town in I.Iw Israel, on
the Mediterranean coast by Mount Carmel. It
was the scene of fighting in the 1918-49 Arab-
Israeli conflict and has since developed into a
manufacturing town. Population (2005 est):
268 500.

Haig, Douglas, lst Earl (1861-1928)British
field marshal Commander of the first army
corps in France and later commander in chief
of the British Exp€ditionary Force during
World War I, he was criticized for the ap
palling losses of the Somme and Passchendaele
campaigns. Under the supreme comrnand of
*Foch Haig directed the final victorious as-
sault on the Hindenburg line.

Haile Selassie I (1892-19/s) Emlrror of
Ethiopia (1930-36,7947-741. In 1936 he fled to
England after the invasion by the ltalians, but
was restored to the throne by the Allies in 1911
He did much to modernize Ethiopia and was
prominent in international affairs before his
deposition by a military coup.

Hainan lsland A C?rinese island, the largest
in the South China Sea, apart from Taiwal and
separated from the mainland by HaiDan Suait

Sparsely populated. it is one of Chtla's least de-
veloped regions. Rubber and timber are prG
duced md iron ore md oth$ minerals are
mined. Area: 33 991 sq km (13 124 sq mi). Popula-
tion (2000 est): 7 870 000. Capitat Haikou.

Hainaut (Flemish name: Henegouweu
French mme: Hainault) A province in SW Bel-
gium, bordering on France. It contains impor-
tant coalfields and industries include iron and
steel processing. Area: 3997 sq km (1455 sq mi).
Population (2005 estl:1287 772. Capital: Mons.

hair Threadlike structures foruring the body
covering of mammais (s€e sKIN). Each hair
grows from the base of a hair follicle embed-
ded in the lower layer (dermis)of t}le skin and
consists of dead cells made largely of the pre
tein 'keratir In most mammals hair forms an
insulating and protective coat, which reduces
heat loss from the body.

Haiti, Republic of e country in the
Caribbean Sea occupying the W third of the is-
land of Hispaniola- Much of the country is
mountainous a4d foreste4 with fertile plains
lying between the three Imin mountain
Enges. Most of the population is of African de
scent. EcoflomJr mainly agricultural, mostly or-
ganized in smaLl farms. The main crops are
coffee (the principal exportl sugar, rice, ba-
nanas, and sisal. Haiti J'oined the Caribbean
Community in l9r. Since the mid-199(h politi.
cal instability has led to a deepe,ing economic
crisis. Hisror)4 the island was discovered by
Columbus in 1492 and became a Spanish colony.
The E part was ceded to France in 169, becom-
ing the most prosperous of the French
colonies, and the remainder was temporarily
ceded between 1795 and 1809. In 1804, under
Gen Jean Jacques Dessalines (c 188-1806I Haiti
gained its independence; a period of unrest was
followed by union with the rest of the island
(1822-,14). For most of the time since it has b€en
a republic after a series of coups Dr Frangois
*Duvalier came to power in 1957 and was suc-
ceeded irrl97l by his sog Jean{aude Duvalier.
In 1986 Duvalier's brutal regime fell in a mili-
tary coup. After elections in 1991 Jean-Bertrand
Aristide became president but \4ras depos€d by
the military. In 1991, aided by US troops, Aris-
tide assumed the presidency, He was succeeded
(1996) by his associate Ren6 Fr6val, whose dis-
putes with pa.rliament (19D9) l€d to a cotrstitu-
tional crisis. Aristide was reelected in 2000 but
the result was widely dispute4 leading to fur-
ther unrest. In 2004 rebels adranced on the cap
ital and Aristide went into exile. Pr6val was
reelected in 2(x)5, Offcial languages: French
and Haitian creole. Cumency: gourde of 100
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centimes. Area: 27 750 sq km (10 700 sq mi). Pop
ulation (2003 est): 7528000. Capital: Port-au-
Prince.

haij The pilgrimage to Mecca that, circum-
stances permitting, every able-bodied Muslim
with adequate means is expected to make at
least once in his or her lifetime.

hake A food fish, of the genus Merlilccius, that
is related to *cod and occurs off EuropearL
African, and American coasts. Its elongated
body, up to about 1 m long, is dark grey above
and lighter below, with two dorsal fins.

Haldane, Richard Burdoo lst Vis-
Count (1856-1928) British army reformer. A
Liberal MP (1885-1911), he was secretary for war
from 1905 to 1912. He formed the Territorial
Force (see rERRrroRrAL ARMy) and facilitated
the mobilization of the British Expeditionary
Force at the outbreak of World War I. He be
came Lord Chancellor in ]lll2 but was dis-
missed in 1915 because of accusations that he
was prGcerman. He also helped to found the
London School of Economics (1895). His brother
John Scott llaldane (1850-1936) was a physiolo
gist, noted for his investigations of hullan res-
piration. Haldane established that the rate of
breathing was regulated according to the con-
centration of carbon dioxide in the blood. He
also improved mine safety by demonstrating
the toxic effrcts of carbon monoxide. J. S. Hal-
dane's son John Burdon Sendetson llaldane
(1892-1964) was a geneticist and Marxist phi-
losopher, who contributed to rnany aspects of
biology, including evolution and population
genetics.

half-life fhe time taken for half the atoms in
a sample of a radioactive isotope to decay. It is
therefore a measure of the activity of an iso
top€. A very active isotope may have a half.life
of only a millionth of a smond whereas some
have half{ives of millions of years.

halibut A *flatflsh of the genus Hippoglossus,
especially H. hippoglossts-a large food fish up
to about 2 m long, found in N Atlantic coastal
waters. The eyed (righQ side is brown or dark
green with mottling. Family, Plewonectidoe.

Hal lfax 1 . s3 ,r4N 1 s2w A town in N England,
in Calderdale unitary authority, West York-
shire on the River Calder. Halifax has a strong
wml textile tradition going back to the 13th
century. Carpets, woollens, md worsteds are
manufactured as well as machinery. Popula-
tion (1991): 9769. 2. 44 38N 63 35W A city and
major port in E Canada, the epital of Nova ScG
tia on the Atlantic Ocean. Founded as a British

naval base (17,D), it dominates the cultural life,
commerce, and industry of the *Maritime
Provinces. Its industries include shipbuflding,
oil refining, steel, and food processing. Popula.
tion (1995): 113 910.

Hall, Sir Peter (1930- ) Brirish rheatre di-
rector. He was director of the Royal Shake-
speare Company from 1960 to 1968 and director
of the National Theatre Company from 1973 to
1988. He led his om company from 1988 to 1998
and is now based in the USA

Halle st aoN u s9E A ciry in central Germany,
on the River Saale. The birthplace of Hmdel,
Halle has mmy flne old buildings. Its indus-
tries include sugar refining and cmlmining.
Population (1999 est): 258 500.

Hall6, Sir Charles (I<arl Hall6: 181F1895)
G€rtm conductor and pianist. Hall6 settled
in Britain in 1848 and in 1857 established a
series of concerts in Manchester, for which he
founded and conducted the l-trall6 Orchestra

Hall effect If a conductor carrying m elec-
tric current is placed in a tranwerse magnetic
field, an electric field appears across the ma-
terial, perpendicular to both the current and
the magnetic fleld. The charges flowing in the
material are displaced to one side thus creating
a potential difference. Named after Edwin H.
Hall (18ss-19r:i8).

Halley, Edmund (76fi-tz42l British as-
tronomer, who was appointed professor of
geometry at Oford University in U03. He was
the first to realize that *comets have periodic
orbits. In 1705 he identified a particuLar comet,
now known as tlalle5rs comet as having a pe-
riod of 76 years (appearing 1986, 2062 etc.). He
also discovered that stars have a proper motion
of their own (U18) md was appointed as-
tronomer royal to succeed *Flamsteed (1720).

hallmarkse set of marks stamped onto gold,
silver, or (since 1975) platinum objects manu-
factured in the UK,:rs a guarante€ of purity.
Each article has up to five marks: the mark of
the assay offi.ce (or hall), a standard mark to in-
dicate quality, a date mark, a duty mark
(1784-1890) consisting of the sovereign's head
showing that the excise dury had been paid,
and tle maker's mark. Gold articles also have a
mark to indicate their purity-in *carats (prior
to 1915) and as the number of parts per 1000

thereafter. Since 1999 all articles made of a pre-
cious metal in the EU must carry an indication
of purity in this numerical fom See illustra-
tion on p.402.

Hallowe'en sr oct, the eve of All Saints' Day.

C
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The name is a contraction of All Hallows (lnl
lowed or holy) Eve. In prechristim Britain,31
oct was the eve of New Year, when the muls of
the dead were thought to revisit their homes.
Customs include the shaping of a demon's face
from a hollow turnip or pumpkirL in which a

candle is then placed.

hallucinogens Drugs that produce halluci-
nations due to their stimulant action on the
brain. Such drugs are also described as psyche-
delic. Hallucinogens, which include "canrnbis,
*ecstasy, and *LSD tend to lead to *drug de-
pendence.

halogens The elements forming group VII
of the *periodic table: fluorine, chlorine,
bromine, iodine, arrd astatine. In chemical reac-
tions they tend to form negative ions or cova-
lent bonds ad they have a valence of 1. All are
reactive, particularly fluorine and cNorine.
They produce salts on contact with metals
("halogen' means salt-yielding) and react with
other nonmetals.

BBts@ E
A typical hallmark, from a sterling silvel article assyed in
London in 1796

marls ol ptent at$y offi.6

@@ @E
Birmingham

Halt Frans (c.15E1-1655) Dutch painter of
portraits and scenes of everyday life. He was
born in Antwerp but worked mainly in Hm-
lem. Apart from his Laughing Cavalier (76Ui
Wallace Collectioq London), he is best known
for his group portraits. l,ater works include
Lady4wrtors oJ ihe Almshouse ot Hooilm
(1664: Frans HaIs Museum, Haarlem), in-
fluenced by Rembrandt.

Halton A unitary authority in I.IW England,
in Cheshire, consisting of the towns of Widnes
and Runcorn. Area: 75 sq km (29 sq mi). Popula-
tion (2004 est): u8900.

hamadryas A small *baboon, Papio hana-
dryos, of NE Africa and Saudi Arabia 1oO-1!lO

cm long including the tail (,(F60 cm), hama-
dryas baboons have a long silvery-brown rnane,
pinlish face and red buttocks. They were sa-

cred anfunals to t}Ie ancient Egyptians.

Hamas An organization formed in 1987 with
the aim of creating an Islamic Palestinian state.
Since 1996 it has carried out a series of suicide
bombings in Israeli cities. Following elections
in 2006, Hamas gained control of the Palestin-
ian Authority. In 2007 Hamas unilaterally
seized control in the Gaza Strip.

Hamburg 53 33N 10 ooE A city in N Germany,
on the Rivers Elbe and Alster. A mali:r port and
leading commercial centre, it is also important
for its cultural activity, with a university (1919),

art gallery, and opera house (1678). Its many in-
dustries include sNpbuilding, engine€ring, md
food processing. Histortl its dliance with
Ltibeck (1241) became the basis of the Hanseatic
League. It was a trading centre from t}le mid-
dle ages and the first G€rman stock exchange
was established here (1558). It was severely
bombed during World War II. Population (2004
est):1734083.

Hamilcar Barca (died c.229 Bc) Carthagin-
ian general and Hannibal's father. Commander
in Sicily during the first Punic War, he negoti-
ated peace in 241 After suppressing rebellious
mercenaries in Carthage, he invaded Spair He
was drowned after the siege of Hdice.

Hamilton 1. 43 15N 79 50w A city and port in
central Canada, in S Ontario on Iake Ontario.
C:nada's main centre of heavy industry, it is
particularly important for iron and steel,
motor veNcles, machinery, chemicals, and elec-
trical goods. Population (2001): ,190268.2.17 $S
175 18E A city in New Zealand" in N North Island
on the Waikato River. It is the most imlDrtmt
inland centre and serves a pastoral and lum-
bering region. The University of Waikato was

Sheffield
The crown, introduced
in 1773, was replaced
by the rose in 1975.

mrtsol9mlmuEy offie.
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The castle introduced rn the
mid-l5th cenlury. The thistle
was invoduced in 'l 759. The
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London, which, belore 1975, u*d a sparate Britannia mark.
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established in 196,1. Population (1999 est):
117 100.

Hamilton, Emma (c.1761-1815) The mis-
tress of Horatio *Nelson She was previously
the mistress of his uncle Sir William Hamilton
(180-1803), whom she married in 1791She met
Nelson in f93; they b€came lovers and in 1801

their daughter Horatia (d.1881) was born After
Nelson's death (18Os), Lady Hamilton squan-
dered her inheritance and fled to Calais (1814),

where she died.

Hamito-Semitic Ianguages A language
family spoken in N Africa and S Asia- More ap
propriately known as Afro-Asiatic, it has five
branches that descend from an ancestor lan-
guage, ProtGHamito-Semitic, which was spo-
ken between the 5th and 8th millenniums sc.
The five branches are Eg;1ptian" Berber,
Cushitic, Semitic, and Chadic

Hammarcki6ld, Dag (Hjalmar Agne
Carl) (1905-61) Swedish international civil ser-
vant. The son of Hjalmar Hammarskjcild
(1862-1953), who was a prime minister of Swe-
den (1914-u), he headed the Swedish delegation
to the UN and in 1953 became its secretary gen-
eral. He dealt with the Suez crisis (1956) and the
civil war in the C-ongo (1!)60). He was killed in a

plane crash and awarded the Nobel Peace Prize
posthumously in 1q;1.

hammerhead shark a *shark of t}le fm-
ily Sphyrnidae, found in warm and temperate
salt waters. Up to ,L5 m long, the hed is flat-
tened and extended laterally into two ham-
mer- or spade-shaped lobes, which bear the
eyes and nostrils. They feed primarily on fish
but may attack other animals, including man

Hammerstein ll, Oscar (1895-1960) us lyri-
cist and librettist. with Richard Rodgers he
wtote Okldhoma! 179431, Carousel (1945), South
Parifu l79a9l,The King ond I l1$7\, ard.The Sound

o/ Masir (1959).

hammer throw I field event for men in
athletics. The hammer is an iron or brass
sphere weighing 76 lb 17.26 kg) attached to a
wire handle and grip. It is tfrrown with both
hands within a circle 7 ft (21I! m) in diameter.
The event has been open to women since 1995

(since 2000 in the Olympics). World record:
86.74 m (1986) by Yuri Sedykh (Soviet Union).

Hammett Dashiell (re94-1961) uS novelist.
He worked as a private detective for eight
years before writing his first detective stories.
His novels, the realistic and economical style of
which influenced Raymond *Chandler, include
The Moltese Falcon (1930) and I'|rc thin Manl7932\.

Hampshirc A omty of S central England
on the English Channel Portsmouth and
Southampton b€came independent unitary au-
thorities in 1997. It consists mainly of undulat-
ing lowlands rising to chalk downlands in the
N and E. The chief rivers, the Test and ltcherl
drain into the Solent, whidr separates the Isle
of *Wight from the mainland. It is predomi-
nantly agricultural with dairy and arable
farming. Industries, centred on Southampton,
include shipbuilding and oil refining and there
are important naval bases at Portsmouth and
Gosport. Tourism is important in the *New

Forest. Area (excluding unitary authorities):
3579 sq km (1420 sq mi). Population (2001, ex-
cluding unitary authorities): 1 2,10 032. Admin-
istrative centre: Winchester.

Hampton, Lionel (1913-2002) uS Black jazz
band leader and vibraphone player, who played
lr'ith B€nny C,oodman before forming his own
orchestra in 1910. Hampton was the first jazz
musician to popularize the vibraphone.

Hampton Coutt A Tudor and Stuart palace
on the River Thames near London Built by Car-
dinal Wolsey, it was given in the 1520s to Henry
VUI, who made substantial alterationsl in the
1690s *Wren begm a further rebuilding pro
ject for William lll. The palace, now open to
the public, has an important collection of
paintings. In 19E5 it was damaged by fire.

hamster A small *rodent of the family
C?icetidae. The comrnon hamstet (Crieetus crice-

tus), native to Europe and W Asia has a red-
brown coat with white patches on the flanks,
neck and cheek It feeds on seeds and grains.
The golden hamster (Mesocricetus aurat$l is a

domestic pet.

Han (206 Bc-22O 
^Dl 

A Chinese dynasty
founded by the general Liu Bang (or Liu Pang;
256-195 Bc), who overthrew the preceding qin
dynasty. The power of the Han was consoli-
dated by the emperor, Wu Di (or wu Tii 757-87
sc; reigned 140-87), who completed the con-
quest of a vast empire. Chinese export of silk
increased, and a vast canalbuilding pro
gramme was stilrtd- Paper was invented by
the Han Chinese, who also produced early
forms of porcelain The progrmme of expan-
sion led to financial difficulties that enabled
Wang Mang to usurp the throne in 8 AD. The
Han dynasty was subsequently restored for a
second period, knom as the Izter Hanlz3-Zzo
AD),

handball An indmr game played by two
teams of seven" with rules similar to those of
Association football. Playing time is 2 x 30 min-

C
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utes. The game originated in Scandinavia and
was further developed in Germmy. It has been

an Olympic event since 192 {for women since

1976]'.

Handel, George Frederick (168s-17s9)

G€rmm composer. He studied in Halle and
travelled to Italy, where he became famous as a

harpsichordist and as a master of the Italianate
style of composition. Handel flrst visited Eng-
land in f12 md becme musical director
to James Brydges, f,rst duke of Chaldos
(1673-1744), in 1718. He subsequently became
music master to the family of the Prince of
Wales and director of the Royal Academy of
Music on its foundation in v20. His Italim op-

€ras were successfully produced in London;
from 1739 he turned to writing such oratorios
as Saul (1739), and Messiah (77421. ln U57 he
began to lose his sight although he continued
to compose. His rnastery of composition is
reflected in the range of his works, which in-
clude the Water Music (7777\, Musit f or the Royal
Fireworks (U49), concerti grossi, sonatas, organ
concertos, harpsichord suites, and anthems.

hang-gliding Unpowered flight in a hmg-
glider, consisting of a Iarge bat-shaped cloth
wing on a light rnetal framework from which
the pilot hangs in a harness, holding a horizon-
tal control bar. ln flight, the whg fills to form
an aerofoil (see enRoNAUTICs). The first hang-
glider was built by Otto Lilienthal (1848-%),
but the prototype for modern deslgn was the
sail-wing invented by Frances Rogallo (1912- ).

Hang-gliding became popuhr in the late 1960s.

In paragliding a mattress-like canopy allows
greater manoeuvrability.

Hanging Gardens of Babylon Ancient
gardens in the palace of Nebuchadnezzr II
l6M'562 Bc) on the E side of Babylon One of
the Seven Wonders of the World, they were
built on top of stone arches and watered from
the Euphrates by a complicated mechanical
system.

Hangzhou (Hang-chou or Hangchow)
30 18N 120 07E A city in E Chin4 the capital of
Zhejiang province on Hmgzhou Bay, an inlet
of the East China Sea. It was the capital
(1732-72761 of the Southern Song d],nasty. A
picturesque tourist centre, its varied indus-
tries include silk production. Population (1999

est): 1 346 148.

Hanks, Tom (1956- ) US film actor, who
made his name in such comedies as Splash

(1984). Later films hc\tde Philadelphia (193) ard
Forrest Gump l79B4.), both of which earned him

Oscars, Soving Private Ryan 1799.8],, aJJd Costaway
(2o0o).

Hannibal 1247-c.783 Bc) Carthaginian gen-

eral. Appointed commander in Spain in 221, he
deliberately provokd the second Punic War
with Rome. In 218 he crossed the AIps in win-
ter, Iosing about 10000 of his 3500o men. For
two years he devastated ltaly, but lost ground
in the face of Fabius' guerrilla tactics. Remlled
to defend Carthage after Scipio Africanus'in-
vasion of Africa, Hamibal was defeated at
Zafin (202l,. Suspected of rebellion, he was
forced to fle Roman retribution. He commit-
ted suicide to avoid capture.

Hanoi 20 57N 105 55E The capital of Vietnam,
in the NE of the country on the Red River. The
capital of th€ Vietnamese empire from the
11th until the 17th centuries, it was occupied by
the French in 1873 md btrame the capital of
French Indochina Following the Japanese oc-
cupation in World War II, it became the capital
of the Democratic Republic of Vietnam. Many
mcient buildings in the Vietnamese quarter
remain, together with several imposing build-
ings in the European quarter built by the
French. Population (1993 est, urban area):
2754900.

Hanover (G€rman name: Hannover) 52 23N
9,{4E A city in N G€rmany, the capital of Lower
Saxony on the River Leine. It is a transship-
ment port and a comrnercial and industrial
centre. After the destruction of World War II
it was largely rebuilt; the Leine Palace (founded
1636) is now the Land parliament building.
Hanover's manufactures inclrde machinery,
rubber, textiles, md motor vehides. History, in
1638 Hanover became the capital of the future
electorate and kingdom of Hanover. In 124
Elector George Louis became George I of Great
Britain (see SETTT,EMENT, Acr or). He is buried
in Hanover. British monarchs were Electors
(later Kings) of Hanover until 1837 when Victo-
ria, as a woman, was debarred from succeeding
to the Hanoverian throne. Population (1999 est):
515 200.

Hansard The official reports of debates in
the UK *parliament. The name, which was of-
ficially adopted in 1913, is that of the family
that first printed the reports: Luke Ha$ard
11752-1E28\ and his son thomas Curson
Hansud (17/6-1833). The Stationery Office pub-
lished Hansard from 1890.

Hanseatic League An asstriation of N Ger-
man trading towns (the Hanse) formed in the
13th century to protect their economic inter-
ests overseas. By the mid-14th century, the
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League, comprising some hundred towns, had
become a powerful corporate body and con-
ducted a number of trade wars with Denmark
and England. The rise of the non{,erman Beltic
states md changing trade routes contributed
to the League's dalining influence. It was
fimlly dissolved in 1669.

Hanukka R.lewish festival, commemorating
the revolt of the *Maccabees. It falls in mid-
winter md is celebrated by lighting a lamp
each day, traditionally in an eight-branched
candelabrum called a menonh-

Hanuman In Hindu mythology, a monkey
god md one of the principal characters in the
Ramayana. There are numerous temples dedi-
cated to him in both India and Japan.

hara-kiri The honourable way of death for
Japanese 

*samurai. In its strict form it in-
volved ceremoniously cutting one's stomach
open with a dagger before decapitation by the
single blow of another samurai's sword. It is
still sometimes practised by Japanese suicides,
although it is now illegal.

Harald V (1937- ) King of Norway (1991- ),

succeeding his father, Olaf V. Educated at Ox-
ford, he subsequently served in the Norwegian
forces.

Harare (mme until 19ti2: Salisbury) 1750 S

3102 E The capital of Zimbabwe, on a plateau
in the NE. Founded in 1890, it was the capital of
the Federation of Rhodesia and Nyasaland
(1935-53). It has two cathedrals and is the cen-
tre of a tobaccGgrowing area- Population (1998

est): 1 586 169.

harbour seal The common *seal, Phoca vit-
ulina, of coastal Pacifrc and Atlantic waters. Up
to 1.8 m long, with a blotchy grey cmt, it in-
habits sandbanks and river estuaries, feeding
on fish. Farnily: Phocidae.

Hardanger Fiord A fjord in SW Norway, S

of Bergeru penetrating inland from the North
Sea for 110 km (68 mi).

Hardecanute (o/ Harthacanute; c. 1019-42)
The last Danish King of England (1040-42), suc-
ceeding his illegitimate half-brother Harold I
Harefoot, and King of Denmark (1035-42). He
razed Worcester after a riot against his tax col-
lectors.

Hardie, J(ames) Keir (18s6-191s) British
Labour politician. Born in Scotland, he became
a coalminer at the age of ten. He founded the
Scottish Parliamentary Labour Party in 1888

and, u m Independent Socialist MP 17892-9E),
he helped to found (1893) the Independent

I^abour Party. Again an MP (1900-15), he became
chairman (1906), of the future *Iabour Party.

Hardy, Thomas (1840-1928) British novelist
and poet. His major novels, which include lhe
Return of the Natiye (7E7El,The Mayor of Caster
Itridge (7ffi), and Tess o, the Durbertilles l789ll,
are tragic tales set in his native Dorset ('Wes-
sex" in the novels). After public outrage at the
alleged immorality of ]ude the Obscure (1895) he
published only verse, beginning with Wessex
Poems (1898), and an epic drama" The Dynasts
(1903-08). He was awarded the OM in 1910.

hare A mammal belonging to the widely dis-
tributed family kporidae (which also includes
the rabbits). Hares are typically larger tlan
rabbits and have long black-tipped ears. They
Iive and breed in the open and are mainly noc-
turnal, feeding on grass and bark. Ctrid genus:
Lepils (about 26 species): order: Lagomorpha.

Hare, Sir David lrxz- ) Brirish play-
wright. His plays include Plenty (79781, Pravda
(198s), Raciflg Denon (7ffil,The BIue Room (1998),

and The P e r monent W ay (20031.

harebell A herbaceous perennial plmt, Cam-
panula rotundifolia, of N temperate regions,
growing to a height of 60 cm. It has rounded
leaves and blue bell-shaped flowers. Family
Campanulaceae.

Hare Krishna movement (Sanskrit: hail
Krishna) A quasi-religious rult, the Intema-
tional Society for Krishna Consciousness
(ISKCON), founded in New York in 1966 on
Hindu principles by an Indian, Swami Prabhu-
pada (1895-1yr). Members are vegetarians;
gambling, extramarital sex, and the use of
drugs are prohibited- They dress in saffron
Iinen robes and the men have shaved heads. De-
tractors claim that the sect exploits vulnerable
young people.

Hargr€aves, James (d.128) English inven-
tor, who around 17& invented the spinning
jenny, a machine with which several threads
could be spun simultaneously. After lmal spin-
ners, believing that their jobs were threatened,
broke up his machines, Hargreaves set up (U68)
a smali mill in Nottingham.

Harlech 52 52N 407w A historic tom in NW
Wales, il Gwynedd on Cardigan Bay. It is a re-
sort with a famous ruined castle. Poprrlation
(1991):1233.

Harlequin A stmk character of the come-
dia dell'arte. Harlequin began as a comic and
covetous s€rvant but developed into the lover
of Columbine and the central comic figure of
the harlequinade, dressed in a bright dimond-

C
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pattemed costume, masked, md carrying a

wooden club.

harmonica The mouth orgm: the smallest
member of the reed{rgan family its inven-
tion is attributed to Sir Charles Wheatstone
(1802-75) in 1829. Notes and chords are obtained
by blowing or sucking rows of pa.rallel reeds.
The instrument's main exponent was larry
Adler (1914-2m1).

harmonium A keyboard instrument of the
reed orgm family, patented in 1848 by Alexan-
dre Debain (18(D-Z) in Paris. It is a fre *reed

instrument, the air being blown by a bellows
activated by foot pedals. It may have several
stops (see oRGAN).

harmony In music, the combining of notes
into chords, so tiat they are heard simultane
ously. Before about 1650 composers made use
of *polyphony berween about 1650 and about
1900 (the harmodc period) a system of har-
mony evolved based on diatonic chords (see

scALE). Such chords consist of three notes
sounded simultaneously; a note of the scale of
the *tonality of the composition and the notes
a third and a ffth above it. The constituent
notes of uy chord can be rearranged to pro.
vide variety. A barmodc progression consists
of a particular sequence of chords, especially
one leading (or modulating) into another tonal-
ity. In the later 19th century harmony became
more compleL and tonality ambiguous, in the
works of Wagner, Debussy, and othe$. In the
early years of the 20th century Schoenberg
first adopted *atonality and subsequently in-
vented *serialism as a substitute for tradi-
tional harmony. Otler composers of the past
hundred years have made use of a wide range
of harmonic styles.

Harold I Harcfoot (d.10,10) Danish King of
England (1037-.10). The illegitimate son of
Canute, he became king while Hardecanute,
Canute's legitimate son, was prmcupied in
Denmark Before Hardecanute could oust him,
Harold died

Harold ll lc7o22-661 The last Anglo-Saxon
King of England (1066), reputedly designated
heir by the dying Edward the Confessor. After
becoming king, he crushed the forces of his
brother Tostig (d. 1055) and Harold III Hard-
raade of Norway (1015-56) at Starnford Bridge
(1066). Harold was killed in the battle of *Hast-

ings by the army of William the C.onqueror.

harp a plucked stringed instrument of an-
cient origin" consisting of an op€n frame with
strings of varying length and tension. The

modern orchestral harp is triangdar in shape
with about 45 strings stretched between the
soundbox and the neck. The pillar contains a

mechanism that enables the player to raise
each string by one or two semitones by means
of pedals at the base. It gives tlle harp a full
chromatic range of six and a half octaves from
the B below the bass stave.

Harper, Stephen (Joseph) (19se- )
Canadian statesma$ prime minister (2006- ).

He first became an MP in 1998 and was elected
leader of the newly formed C,onservative Party
in 20Gl

Harpies In Greek mythology, malicious spir-
its who carried off their victims to their
deaths. They were later portrayed as rapacious
birds with ugly women's faces.

harpsichord A keyboard instrummt with
strings plucked by quills, rather than hit by
hammers (see sprNET; vrRGrNALs; compoie
cLAvrcHoRD; prANo). ln the 16th" 17th and
18th centuries it was an instrument of great
importance. The tone can be changed by the ad-
dition of stops, which sound strings an octave
below or above the note depressed

harrier A slender long-legged *hawk belong-
ing to a widely distributed genus (Circus). Har-
riers are about 50 on long and are usually
brown with a snall bill and a long tail. They fly
low over fields and marshes, searching for
frogs, mice, snakes, and insects.

HATTiS SCE LEWIS WITH HAR,RIS.

Harogate 5400N 133W A residential town
and former spa in N England in Nort-tr York-
shire. It is an important centre for conferences
and trade fails. Population (2m1):65128.

Harrow A residential borough of NWGreater
London. Harrow School, founded by John Lyon
in 1571, dominates Harrowon-the-Hill.

hartebeest A long-faced antelope, Al-
cephalus buxplwlus, of African plains About
120 cm high at the shoulder, harteb€€sts are
slender fast-running animals, ranging in col-
our from dark drestnut to fawn: their horns
are generally lyre-shaped

Haitford 414sN72 42WA ciry in the USA the
capital of Crnnecticut. Tdnity College (1823)

and the law and insurance schools of the Uni-
versity of Connecticut are situated here. A
commercial industrial. and financial centre.
Hartford is one of the leading insurance cen-
tres in the world Population (2m4): 1248,18.

Hartlepool 1. 54 41N 1 13w A port in NE Eng-
land, in Hartlepool unitary authority, Durham
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It was originally an old fishing port and me-
dieval walled town. Hartlepool's main indus-
tries are engineering, clothing manufacture,
and services for North Sea oilfields. Population
(1991): 87 310. 2. A unitary authority in NE Eng-
land" in Durham. Area: 93 sq km (36 sq mi). Pop
ulation (2004 est): 90 100.

Harvard classification system A sys-
tem, introduced in the 1890s by astronomers at
the Hanrard College Observatory (USA), by
which stars are classified according to features
in their spectra. The stars are grouped illto
seven major spectral types: O, B, A. F, G, K, and
M, in order of decreasing temp€rature. There
are 10 subdivisions for each spectral type, indi-
cated by a digit (H) placed after the letter.
Stars of one spectral type can be further
classified into supergiants, giants, etc., accord-
ing to their *luminosity. See also llrn'rz-
SPRUNG-RUSSELL DIAGRAM.

Harvard Univensity The oldest university
in the USA (founded 1536), located at Cam-
bridge, Massachusetts. It is named after the
clergyman John Harvard (1607-38). The assmi-
ated women's college, Radcliffe College, dates
from 1879.

harvest mite A *mite, also called chigger
and scrub mite belonging to the genus Trof,-
bicula. Its laroae are parasitic on vertebrates, in-
cluding mm, feeding on skin and ousing
inflammation.

Haruey, William (1s7E-16s7) English physi
cim and anatomist, who discovered the circu-
lation of the blood. Harvey studied under the
great anatomist Fabricius ab Aquapendente
(1537-1619) and later became physician to James
I and Charles L His findings were published in
0n the Motion of the Heart and Blood in Animals
(1628).

Haryana A state in N India, mostly in the fer-
tile Upper Ganges plain. Predominantly rural,
it produces wheat, other grains, cotton, sugar
cane, and oilseeds. There is some light industry,
including textiles, agricultural implements,
and sugar refinin9. Area:44222s(-km (U070 sq
mi). Population (2W71: 27744fi4. Capital:
Chandigarh-

Harz Mountains A mountain range extend-
ing about 90 km (56 mi) across Germany W of
Halle. They are the northernmost range of the
European mountain system. The highest peak
is the Brocken

Hashemites The Arab descendants of the
prophet Mohernme4 including the fourth
caliph "AIi (c. 600-67) and the line of hereditary

emirs of Mem King AMullah of Jordan is a
modem representative of the line.

Hasidism A Jewish religious movemenr,
founded by the Ba al Shem Tov (c. 1700-50). Es-

sentially a blend of *kabbalah and popular
pietism, Hasidism spread, against strong oppo-
sition, throughout the Jewish communities of
E Europe in the 18th and 19th centuries. Led by
charismatic teachers (zaddikiml, it stressed sim-
ple piety and ecstatic prayer. Most of the Ha-
sidic communities in Europ€ were wiped out
during the *holocaust, but Hasidism still
thrives in North America and Israel. Hasidic
men are bearded and wear black suits with
broad-brimmed hats.

Hastings 5051N 0 36E A resort rown on the S

coast of England in East Sussex. Formerly the
chief of the Cinque Ports, it has a ruined castle
built by William the Conqueror. Population
(2005 est):84600. The Battle of llastings be-
tween the Normans and the English at Senlac
Hill (see rarrrr), was fought here on 14 Octo-
ber 1066.William, Duke of Normandy, claiming
the English throne, defeated Harold II of Eng-
land. Both sides suffered heavy losses but the
death of Harold allowed William to conquer
England (see NoRMAN coNquEsT) and become
its king.

hatchetf ish A carnivorous hatchet-shaped
fish up to 10 cm long, belonging to one of two
unrelated groups. Deepra hatchetfish (family
Sternoptychidoe; 15 species) are related to
*salmon and mor in wam and temperate wa-
ters. The freshwater or flying hatchetfish (fam-
ily Gasttoplecidae; about 9 species) of South
America are related to *carp.

Haughey, Charles (192s-2006) Irish states-
man: prime minister of lrelaIrd 11C79-81,19{f2,
and 1997_921. The president of Fianna Fiiil
(1979-92), he resigned after a series of scandals.

Hauraki Gulf A large inlet of the South
Pacific Ocean" in New Zealand on the E coast of
North Island. Waitemata Harbour, on which
stands Auckland, is situated in the S]w. Area:
about 2290 sq km (88a sq mi).

Hausa A people of NW Nigeria and S Niger,
numbering about nine million Their language
belongs to the Chadic subgroup of the Hamito-
Semitic family, but has absorbed many Arabic
words and influences. It is an official language
of Nigeria md a srond language in much of
West AfriG The Hausa are mainly Muslim.
The economy is based on the culti tion of
mize millet, sorghum, and other crops. Cities,
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such as *Kano, date from precolonial times but
most Haus live in small rural settlements.

Havana (Spanish name: La Habana) 2300N
82 30W The capital of Cuba a port in the NW. It
exports sugar, cottorl and tobacco. The univer-
sity was founded in 1728. History, the original
settlement was on the S coast, but the inhabi
tants movd to the city's present site in 1519. It
became the capital of Cuba in the late 16th cen-
tury. Population (1995 est): 2247m.

Have!, VCclav (t936- )Czech writer; presi-
dent of Czechoslovakia (1989-92) and of the
Czech Republic (1993-2003). The author of such
plays as Largo Desolato (7W), he was impris-
oned (1979-83) for involvement in the dissident
Charter Z movement. In 1989 he tmk a leading
role in the Civil Forum reform movement, and
was elected president following ttre resigna-
tion of the C.ommunist government. He re-
signed as president of Czechoslovakia after
failing to prevent its break-up, subsequently
becoming presi&nt of the Czech Republic.

Hawaii (former name: Sandwich Islands) A
state in the USA, occupying a chain of over 20
volmic islands in the centml Pacific Ocem.
These include the islands of Hawaii (the
largest), Maui, Oahu, Kauai, and Molokai. Its
population is ethnically diverse. Manufactures
include oil and chemical products, steel, tex-
tiles, and food Agriculture is important, the
main crops being sugar and pineapples. The
principal industry, however, is tourism. There
are many US military bases. Histtr]4 first dis.
covered byCapt Cmk in 178, Hawaii remained
a kingdom until becoming a republic in 1893. It
was annexed by the USA in 1894 and became a
territory in 1900. The Japanese attack on Pearl
Harbor in 19fl prtripitated the entry of the
USA into World War II. Hawaii became a state
in 1959. Area: 15 641 sq km (425 sq mi). Popula-
tion (2000): 1 211537. Capital: Honolulu.

hawfinch A large *finch, Coccothraustes coc-

cothr4ustes, of Eurasia and N Africa 18 cm long,
it has a reddish-brown plumage wit}t lnler un-
derparts, black-and-white wings, md a massive
bill.

Haw-Haw, Lord &e;oYcr, wrLLrAM.

hawk n bird of prey belonging to a widely
distributed fafiilly (Accipitrid4€: 205 species)
that includes buzzards, eagles, harriers, kites,
and vultures. Hawks have down-curved
pointed bills, powerful gripping feet and good
eyesight. They usually nest in tres or crags.
Order: Falcotifornes. Comlnre t ttcoN .

Hawkesbury River A river in SE Australia,

rising in the Great Dividing Range in New
South Wales and flowing NE to the Tasman Sea
Length:472 km (293 mi).

Hawking, Stephen (William) (1s42- |
British physicist. Although severely handi-
capped by a progressive nervous disease, he has
described the particle emission of black holes
(P7a) and shown that general relativity sup-
ports the big-bang theory. His publications in-
clude the best-selling A Bricf History of Time

17987\ ardTheUniruse in a Nutshell (2001).

Hawkins, Sir John (1532-9s) English navi-
gator. In 1562 he became the first English slave
trader, transporting slaves from West Africa
to the Spanish West Indies. In 1sz he became
treasurer of the navf he died at Puerto Rico on
an expedition with Drake. His son Sir Riclard
tlawkins (c.7562-76221 served against the Ar-
mada and in a subsequent expedition was
seized by the Spanish and imprisoned (1594-
7602\.

hawk moth A moth belonging to the wide-
spread family Sphingidae (about 100 species),

also called sphinx moth or hummingbird
mottl. They have large bodies with relatively
small wings (spanning 5-20 cm), which they
beat rapidly, hovering over flowers and sipping
nectar through their long proboris.

hawksbill turtle A small sea turtle,
Eretflochelys imbricata, found in warm waters
worldwide. It has hmked jaws, feeds on algae,
fish and invertebrates, and is usually rt0-55 cm
long. Its shell is used as tortoiseshell

Hawksmoor, llicholas (1661-17JG) Englistr
baroque architect. Hewksmoor was trained by
*Wren ,nd collaborated with *Vanbrugh at
*Blenheim Palace and Ctstle Howard. His finest
individual work was at Easton Neston (1702),

AII Souls', Oxford (f29), and St Anne's, Lime-
house (U14).

hawthom A thorny shrub or tre€ of tle N
temperate genus Cratoegus (about 200 species).
Hawthorns have loH leaves, white flowers,
and yellow bladc or red fruits. The comrnon
hawthorn or may (C. monogynal, is found in
hedgerows and thickets in Europe and the
Mediterranean Up to 10 m high it has red
fruits (haws).

Haydn, Franz Joseph (u3z-1809) Austrian
composer. He became a cathedral drorister in
Viema at ttre age of eight md sub6equently
worked as a freelance musician and music
teacher. In 1761he became kapellmeister to t}le
Esterh{zy family, a post he held for tJre rest of
his life. In 1791 and ?94 he visited london and
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wrote his tast 12 symptDnies, whidr include
the Oxford ard Inndon symphonies. Haydn's
compositions include piano sonatas, piano
trios, string quartets, masses, concertos, 1O4

symphonies, operas. and the oratorios 1?te Cre-

dtion (1798)and The &asofls (1801).

hay fever en *allergy to pollen, which leads
to snezing, a streaming nose, and inflamed
eyes. Treatment is by desensitization with
*antihistamines or, in severe cases, with
steroids.

hazel A hardy shrub or tree of the N temper-
ate genus Cotylus 175 sp€cies), cultivated since
ancient times for its edible nuts, also called cob
nuts. The leaves are rounded and toothed The
male flowers are attractive yellow catkins; each
female flower develops into a nut. The best-
known species is the European hazel (C. avel-

loflo), up to 12 m high Family Betuloceaeqich
familyl or Corylaceae.

Hazlitt William 0z8-783ot. British critic
and essayist. The son of a Unitarian minister,
he studied art and philosophy before becoming
a journdist. His opinions in politics and liter-
ary matters were expressed in brilliant invet-
tive. His best-known collections of essays and
lectures are Iictures on the Engtish Poets (1818)

andThe Spirit of the Age $8?51.

Healey, Denis (Winston), Baron
(1917- | British labour politician; chmcellor
of the exchequer \1s74-791. He entered parlia-
ment in 1952 and from 19el to 1970 was defence
minister. He was deputy Ieader of the Labour
Party (1ts1-83).

Heaney, Seamus (Justin) (Eti|g- )Irish
po€t. His early work reflcts his upbringing in
rural Northern Ireland. tater volumes include
North (L9751, Seeing Things (1991), and Elecrric
Light Q.WI. He was Professor of Po€try at Ox-
ford University (198Ha) and published an ac-
claimed translation of the Old English Beowtll
in 1999. He was awarded the Nobel Prize in 1995.

hearing aid A device used by the partiauy
deaf to increase the loudness of sounds. Mod-
ern hearing aids are tiny electronic device$
consisting of a microphone, an amplifier, and
an earphone. The profoundly deaf may now
benefit from electrodes implanted in the inner
ear that convey signals from an extemal mi-
crophone directly to the auditory nerve.

heart A fourchambered muscular organ that
pumps blood around the body. Two cham-
bers-the left and right atria--diiate to receive
oxygen-rich blood from the lungs and orygm-
depleted blood from the resr of the body, re-

spectively (this is called diastole). Contraction
of the heart (called systole) starts in the atria
forcing blood into the two ventricles, The left
ventricle ttren contracts to force blood into a
large artery-the aorta which leads from tire
heart and feeds all the other arteries. The right
ventricle pumps blood into the pulmonary
artery and to the lungs, where it receives oxy-
gen. Valves between the atria and ventricles
and at the arterial exits of the heart prevent
the backflow of blood The rhythm of the
heartbeat is maintained by the electrical activ-
ity of a group of specialized cells within the
heart (see PACEMAKER). The muscle of the
heart is supplied with blood by the coronary
arteries. Atherosclerosis of these arteries may
lead to a heart attack (see coRoNARy HEART
DrsEAsE; MyocARDIAL INTARCTIoN). See also
CIRCUI.ATION OF THE BLOOD.

tr oxygenated blood + dkection of blood flow

O drcxygenated bl@d

helrt. ln humans and other mammals tre right and left
chambers of the hean are completely separate ftom ea(h
other. This ensum dtat oxygenatd and deoxygenatd
blood do not mix and enables orygen-depleted blood to
receive a fresh supply of orygen from the lungs before
(irculating to the rest of the bod.

healtease &e PANSY.

heat The form of enerry that is transferred
from one body or region to another at a lower

C

hepatic portal vein

kidneys

atrium

left
ventricle
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temperature. The amount of heat gained or
lost by a body is equl to the product of its
*heat capacity and the temperature through
which it rises or falls. Heat is measured in
joules, but older units, such as calories and
British thermal units, are still sometimes used.
See also HEAT TRANSFER

heat capacity The amount of heat in joules
needed to raise the temperature of a body
tlrough one kelvin For a gas, the heat capacity
may be measured under conditions of either
constant pressure or constant volume. See also
SPECIFIC HEAT CAPACITY.

heat death of the univerce a hy,porheri-
cal final state of the universe in which its *en-

tropy is at a maximum and no heat is available
to do work. In any closed system the total en-
tropy can never decrease during any process.
Thus the entropy of the universe will eventu-
ally reach a maximum value and when that
happens all rnatter will be totally disordered
and at a miform temperature. This assumes
that the universe is a closed system.

heath An evergreen shrub or tree of the
genus Erica (about 500 species) of Europe md
Africa (about 470 species are native to South
Africa). Heaths have spikes of bell-shaped or
tubular flowers, white, pink, purple, or yellow
in colour. Dwarf heaths are abundant on acid
peaty soils, such as mmrlands. There are many
cultivated varieties, popular in rock gardens.
Some tree heaths grow to a height of 6 m. Fam-
ily. Ericaceae.

Heath, Sir Edward (Richard George)
(1915-2005) British statesman; Conservative
prime minister (1970-74), who rook the UK into
the EC (1973). He entered parliament in 19SO

and assumed cabinet offlce as minister of
labour in 1959. In 1)65 he succeeded Douglas-
Home as leader of the Conservative Party. His
Industrial Relations Act (1971) was badly re
ceived by the trade unions and his government
was twice challenged by miners' strikes. De-
feated in both the elections of 1974 (February,
October), he relinquished rhe parry leadership
to Margaret Thatcher in 1975.

heather 1or !ing) An evergreen shrlub,Colluna
vulgaris, up to 60 cm higll with scaly leaves and
clusters of ple-purple bell-shaped flowers. It
grows-often with heath-on acid soils of
heaths, moors, and bogs throughout Europe
and in parts of N Africa and North America.
Family Erkaceae.

Heathrow (or London Airport) 5128N
0 27W The chief air terminal for the UK, in the

Greater London borough of Hounslow. Opened
to passetrgers in 1916, it has m underground
railway connection from central London (since
7Snl.

heat pump e aevice that extracts heat from
one substmce at a low temperature and sul}
plies it to another substance at a higher tem-
perature, consuming energy in the process.
Heat pumps are sed to extract the low tem-
perature heat from rivers, etc. for space- md
water-heating units. See also REFRrcERrtTtoN.

heatstroke A rise in body temperature asso-
ciated with *dehydration and exhaustioni
caused by overexposure to high temperatures.
The emergency treatment is tocool the patient
down with water or fans.

heat transfer The transference of energy
between rwo bodies or regions by virtue of the
difference in temperatures between them. The
three methods of transference are: *convec-

tion, *conduction, and *radiation In convec-
tion the heat is trmsferred by a hotter region
flowing into a colder region. In conduction, on
the other hand, the heat is trarsferred by di-
rect contact without any apparent relative mo-
tion. In radiation the heat is transferred by
means of either *infrared radiation or "mi-
crowave radiatiorl Radiation is the only
method of transferring heat through a vac-
uum.

heat treatment The process of heating a
metal to a temp€rature below its melting
point and then cooling it in order to change its
physical properties. Metals are rnade up of tiny
crystals Grains). Their hardness, strengttl and
ductility is determined by the concentration
and distribution of irregularities (dislocations)
in the crystal lattice. Heating creates and redis-
tributes dislocations, relieving any internal
stresses that have built up. This makes the
metal softer and more ductile; a proress
known as annealing. Dslocation movement is
restricted by the boundaries between grains
and by the presence of impurities, which make
the metal harder and less ductile. Because k th
the impurity distribution and the grain struc-
ture are affected by heating and the rate of
cooling, so also is the metal's strengtlL In steel
manufacture, rapid cooling (quenching) by im-
mersion in water or oil hardens t}re steel, leav-
ing it brittle. Slow cmling makes it soft and
ductile.

heaven In Ctrristian belief, the abode of God
in which the souls of the virtuous will be re
warded with everlasting life. The iconography
of heaven is based upon the Book of Revelation
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(compare HELL). Analogous concepts exist in
other major religions.

heavy water Deuterium oxide (D,O), the
form of mter containing the isotope of hydro
gen with mass number 2. lt is chemically less

reactive than normal water and has a relative
density of 1.1; its boiling point is 101.42oC. It is
present to an extent of I part in 5000 in natural
water md it is used as a moderator and coolant
in some nuclear reactors.

Hebrew A Semitic language. It is written
from right to left in an alphabet of 22 letters,
all consonants, with vowels indicated by sub-
script and superscript diacritical marks. The
oldest and best-knom works of Hebrew litera-
ture are those preserved in the *Bible (Old Tes-

tament). Hebrew continued to be a literary
lalguage throughout the middle ages. In the
late 19th century Hebrew was revived as a spo-
ken language, particularly in Russia and Pales
tine. In 194t) it became an official language of
Israel.

Hebrides, the A group of about 500 islands
off the W coast of Scotland. The islands are sub-
divided into the Inner and Outer Hebrides, sep
arated by the Minclt" The chief islands of the
Outer Hebrides include Lewis with Harris and
the Uists; those of the Inner Hebrides include
Skye, Mull. Islay, and Jura The main occupa-
tions are stmk rearing, fishing, md crofting.
Harris tweed is produced, especially in the
Uists.

Hebron lArabic name: Al Khalil) 3132N 35 05E
A town in the S of the *West Bank of the River

Jordan. It is one of the oldest continuously in-
habited cities in the world and is revered by

ofboth Jews and Muslims as the burial place
Abrahm. Since 1997 most of the town has been
controlled by the Palestinian National Author-
ity. Population (1997): 119,101.

Hecate A primitive Greek fertility goddess
and a ruler of the underworld. She was associ-
ated with witchcraft and magic and was wor-
shipped at crossrmds. She accompanied
*Demeter in her search for Persephone.

hectare (ha) A unit of area in the "metric sys-

tem equal to 100 ares or 10 000 square metres. 1

ha = 2.471 acres.

Hector In Greek legend, the eldest son of
Priam, King of Troy, md the chief Trojan war-
rior. He was the husband of Andromache. He
fought AFx in single combat, killed Patroclus,
md was killed in revenge by "Achilles.

]le<uba In Greek legend, the wife of Priaru

King of Troy, and mother of *Hector. She was
captured by the Greeks after the fall of Troy.

hedgehog e nocturnal pricklyroated insec-
tivorous mammal belonging to the subfamily
Erinaceinae (E species). The European hedgehog
(Erinaceus europaeusl grows up to 30 cm long
and has brown and cream spines and soft grey-
brown underfur. It fe€ds on worms, beetles,
slugs, md smils. Famil1r. Erinaceidoe.

hedge sparrow see DUNNocrc

hedonism The ethical theory holding thar
pleasure is the greatest good. Varying defini-
tions of pleasure distinguished the classical he-
donistic schools. Utilitarianism is the most
important modern form of hedonism.Compore
EPICUREANISM.

Hegel, Georg Wilhelm Friedrich
$nO-1831) German philosopher, one of the
most influential thinkers of the 19th century.
His first major work, The Phenomenology oJ
Mind, was published in 1807, the Ercyclopedia of
the Philosophical kiences in 1817, and The Philoso
phy oI Rightn1821. Besides these major works,
he left voluminous lecture notes on history, re-
ligion" and aesthetics. HeSdianism is the ideal-
ist school of thought based on his philosophy.

Heidegger, Martin (188s_1lz6) C,€rman
philosopher. His main philosophical work was
Sein und Zeit lBeing andTime:19271. As rector of
Freiburg Universiry (1933-34) he supported
Hitler md this associatiorl together with logi-
cal flaws in his work, has damaged his reputa-
tion.

Heidelberg 492sN 0E428 A city in sw cer-
many, in Baden-Wtirttemberg on the River
Neckar. A tourist centre, it has a ruined castle
(mainly 16th-uth centuries) and the oldest
university in Germany (1386). Its varied manu-
factures include printing presses, cigars, and
electrical appliances.History. the capital of the
Palatinate until 1685, it was devastated during
the Thirty Years'War and later by the French
During the 19th century it was the student cen-
tre of Germany. ln 1952 it became the Euro-
pean headquarters of the US army. Population
(1999 est):139400.

Heifeta Jascha (1901-87) Russian-born Us
violinist. A child prodigy, he entered the St Pe-
tersburg omemtoire in 1910, and at the age
of 12 began a worldwide career. He commis-
sioned Walton's violin concerto.

Heine, Heinrich (u97-1856) cerman Jewish
poet and miter. His early works include the
po€try collection Buch dcr Lieder (7827) and the
prose Reisebilder (1826-31). From 1831 he lived in

TI
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Paris, where he wrote ess:rys on French and
Germal culture and some stirical pctry.
HeisenberE, Werner Karl (1901-26) C,er-
man physicist, who, with *Schrcidinger, was
the main architect of quantum mechmics. In
1927 Heisenberg created a mathematical sys-

tem, known as matrix mechanics. to explain
the structure of the hydrogen atom. In the
same year he put forward the theory known as

the *Heisenberg uncertainty principle, for
which he was awarded the Nobel Prize in 1932.

During World War II Heisenberg was in charge
of Germany's unsuccessful attempts to make
an atom bomb at the Max Planck Institute in
Berlin. After the war he became director of the
Mu Planck Institute for Physics in Gtittingen.

Heisenberg uncertaanty principle If a
simultan@us measurement is made of the po-
sition and momentum of a particle, there is al-
ways an uncertainty in the values obtained.
The product of the uncertainties is of the same
order as Planck's constant. A similar uncer-
tainty exists with the simultaneous measure-
ment of energy and time. The uncertainty,
which is only important at subatomic levels,
arises because the act of observing the system
interferes with it in an unpredictable way.
Named after Werner "Heisenberg.

Hejaz (or Westem Proyance) A province in
Saudi Arabia" bordering on the Red Sea Its
cmstal plain supports some agriculture; in-
come is also derived from pilgrims to Mecca
and Medina. The largest town is Jidda. Hejaz,
formerly independent, joined Nait in a dual
kingdom in 1925, and both became part of
Saudi Arabia in 1932. Area: about 350 000 sq km
(13s 107 sq mi). Population (2000 estl'. 7 3c4O?5.

Helen In Greek legend, the daughter of Zeus
and *Leda famed for her supreme beauty. She

married Menelaus, King of Sparta but later
fled to Troy with *Paris, thus precipitating the
*Troju War. After the fall of Troy she was re-
united with Menelaus.

Helena, St (c. 2,18-c.328 Ao) Roman empress,
mother of Constantine the Great. A Christian
from 313, she made a pilgrimage to the Holy
tand (c.326), where she founded several
churches and, according to traditioq rediscov-
ered the cross used at the crucifixion. Feast day:
18 Aug. Emblem: the cross.

Helgoland (or Heligoland) il09N 7s2E A
German island in the North Sea. in the North
Frisian group. Ceded to Britain in 1814, it was
transferred to Ccrmany in exchange for Zanz-
ibar in 1890 and was a major German naval base

during both World Wars. Area: about 150 ha
(380 acres).

helicopter an aircraft tJut obtains both its
lift ard its thrust from aerofoils (rotors) rotat-
ing about a vertical axjs (compare AUTocIRo).
The first successful helicopter was made in
1939 by Igor *Sikorsky in the USA A helicopter
using a single rotor requires an aati-torque tail
propeller and some models also use a vertical
propeller for forward thrust. HeliopteE can
rise and drop vertically, hover, and move back-
wards, forwards, and sideways by control of
the pitch of the rotors. First used inWorldWar
Il, helicopters have since been developed for
rescue services, police observatioq and urban
passenger services.

Helios the Greek sun god" usually repre-
sented as a charioteer driving the sm across
the sky each day. In later legends he was iden-
tified with Hyperion or Apollo.

heliotrope A herb or shrub of the genus He-
liotropium (220 species), found in tropicl and
temperate regions and having heads of blue or
white flowers. Many horticultural varieties of
the cherry-pie plmt (H. pruvianuml and H.
corymbosa are used as bedding plants in cooler
climates. Family Boragina&ae.

helium (He) The lightest noble gas, firsr de-
tected in 1E6E by Janssen (1838-1904) as an un-
expectd line in the spectrum of the surL and
named from Greek helios, suIL Helium was dis-
covered on earth in 1895 in the uranium min-
eral, clevite. as a radioactive decay product (see

RADIoACTIVITY). It is used for filling balloons,
as a gas shield in arc welding, and to replace ni-
trogen in the breathing mixture used by
divers. Helium has the lowest melting point of
any element. At no 2i at wt 40026; mp -272.2"Ci
bp -268.9'C

helium dating a method of dating rocks
minerals, and fossils that utilizes the produc-
tion of helium in the form of *alpha particles
during the radioactive decay of uradum-z3s,
uranium-z38, or thorium-232. The amount of
helium trapped in the sample is a measure of
its age.

hell ln Chistian belief, the place in which the
souls of the wicked are imprisoned in everlast-
ing torment. The concept of hell as a dark and
nery pit derives from the Book of Revelation.
Some Christians insist upon the physical real-
ity of hellfire but most consider it a metaphor
for the misery of being deprived forever of the
vision of Cod Compare PURGAToRY.

helleborc e poisonous perennial herb of the
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genus Helleborus (20 species), of Europe and W
Asia. The stinking hellebore (H. Joetidus) grows
to a height of 30-50 cm and bears clusters of
cupshaped purpleedged green flowers. Fam-
i[y. Ronrnculaceae. See clso cunlstt"tAs RosE.

Hellen In Greek mythology, the grmdson of
Promettreus and eponymous anc6tor of the
Greeks, who called themselves the Hellenes and
their country Hellas. The four subgroups of
the Hellenes, the Aeolians, Dorians, Ionians, and
Achaeans, were named after his sons and
grandsons.

Hellenistic age The period, between the
death of Alexander the Great of Macedon (323

Bc) and the accession of the Roman emperor
Augustus (27 Bc), when Greek olture spread
rhroughout rhe Mediterranean. In the Hel-
lenistic period Alexandria in Egypt was the
major commercial city and centre of intellec-
tual life, including scholarly litemture and
grandiose art, *Epicureanism, *Nmplatonism,

Stoic philosophy, "Gnosticism, and Christian-
ity. The Koine, common Greek, was the univer-
sal language.

Hellespont See DARDANELLES.

Helmand, Raver (R. Helmund or R. Hil-
mand) The longest river in Afghanistan. Ris-
ing in the E of the country, it flows generally
SW then N to enter the marshy lake of Halmun
Helmand on the
Length:1,100 km (870

Afghan-lranian
mi).

border,

Helmholta Hermann LuAruig Ferdi-
nand von (7821-941 German physicist and
physiologist, who made contributions to rnany
fields of science. In physiology his main inter-
est was the sense organs, developing *Young's

theory of colour vision (now know[ as the
Young-Helmholtz thmry). This work was pub.
Iished in his Physiologiral Optics (1855). He
played a considerable part in the development
of thermodynamics, espec'ially in formulating
the concept of free energy.

Helpmann, Sir Robeft (1909-86i Aus-
tmlian ballet dancer, choreographer, and actor.
He went to Englard in 1933 and worked mainly
with Sadler's Wells Ballet until 1950. He became
artistic director of the Australian Ballet in
1185. His ballets include Comus (L9421arrd Ham-
let 11942)'.

Helsingor 1or ElsinorG) 5603N 1238E A sea-
port in Denmark, in NE Sjalland situated on
the Sound opposite Hilsingborg in Sweden. It
contains the fortress of Kronborg (1580), fa-
mous as the scene of Shakespeare's play HanleL
Population (2000 estl: 776 970.

Helsinki (Swedish name: Helsingfors) 5013N
24 55E The capital of Finland, a port in the S on
the Gulf of Finland It is the countq/s com-
mercial and administrative centre; industries
include metals, textiles, food processing, and
paper. Its fmous buildings include the 18th-
century cathedral; the city is also renomed for
its 2oth<entury architecture. Histor,4 founded
by Gustaws I Vas of Sweden in 1550, it re-
placed Turku as capital of Finland (then under
Russian rule) in 1812. Population (2000 est):

551 123.

Hemel Hempstead 51,16N 0 28w A market
town in SE England" in Herfordshire. Desig-
nated a new town in 1945, the principal indus-
tries include Iight engineering. Population
(1991): 79 23s.

Hemichordata A phylum of marine inver-
tebrate animals (about 100 species), found in
coastal sand or mud and on t}te sea bed The gil
slits and nervous system show similarities with
those of chordates-hence their name. The
group comprises the *acornworms and the
pterobranchs (class ner obr anchiol.

Hemingway, Ernest (1899-1951) US novel-
ist. After World War I he jnined the Amedcan
expatriate community in Paris. In his short sto-
ries aod novels, which include The Sun Also Rises

(792617o Have and Have Not 1L937), For Whom thc
BrU Tolls (1!Ho), about the Spadsh Civil war, and
The Old Man and the Seo (1952), he celebrated the
virtues of courage and stoicism in a forceful
economical style. He won the Nobel Prize in
]lEl. Subject to severe depressions, he commit-
ted suicide.

hemiplegia see PARALYsTs.

Hemiptera An order of insects (about 50 000
species)-the true bugs-having piercing
mouthparts for sucking the juices from plants
or mimls. The suborder Hetdoptfra i\cltudes
the plant bugs and the water bugs. The
forewings of these insects have both a leathery
and a membranous region. The suborder Ho-
moptera, induding the *froghoppers, *aphids,
*cicadas, and "rale insects, are all plant feed-
ers and have uniform front wings.

hemlock !. A poisonous biennial plant, Co.

niurn maculatun,rl,ative to Europe, W Asia and
N Africa- It grows in damp places to a height of
2 m and has branching purple-spotted stems
that bear much divided leaves and clusters of
tiny white flowers. Family Uflbelliferue.2. A
coniferous tree of the genus Tsuga (15 species),

native to S and E Asia and North America The
narrow bladelike leaves are grouped in two

C
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rows along the stems and the cones are brown
and egg-shaped. Famrly: Pinaceae.

hemp an annualherb, Cannabis sativa, native
to central Asia. It grows to a height of 5 m and
bears small yellow flowers. Hemp is cultivated
in many temperate regions for its fibre. The
flowers, bark, twigs, and leaves contain a nar-
cotic resin (see caNNABIS). Family: Muaceae.

Hengist and Horsa Legendary leaders of
the flrst Anglo-Saxon settlers in Britain. Ac-
cording to the Anglo-Saxon Chronicle (late 9th
century AD) Horsa was killed in 455 Ao and his
brother Hengist ruled over Kent from 455 to
,l88.

Henley-on-Thames s13zN 0s5w A town
in S central England" in Oxfordshire on the
River Thames. It is chiefly a residential and
rtrreational town with an mual Royal Re-
gatta (first held in 1839). Population (1991):

10 558.

henna A shrub, lawsoniainermis,occurring in
Egypt, India" and the Middle East. Up to 2 m
high, it has fragrant white-and-yellow flowers.
The leaves are powdered and used for tinting
the hair a reddish colour. Family Lythraceae.

henry 1u1 tre SI unit of inductance equal to
the inductance of a closed circuit such that a
rate of change of current of one am;rere per
second produces an induced e.m-f. of one volt.
Named after the US physicist Joseph Henry
17757-7878],.

Henry I (1069-1135) King of England (1100-35);

the youngest son of *William (I) the Con-
queror- Henry became king on tie death of his
brother William Rufus, successfully defending
his throne against the claims of his eldest
brother Robert II Curthose, Duke of Nor-
mandy. In England his reign is notable for im-
portant legal and administrative reforms,
especially in the Exchequer. Abroad Henry
waged several campaigns against Louis VI of
France (1081-1137; reigned 1108-37), Fulk V,
Count of AnFu (1092-1143), and Norman rebels.

Henry !l (1133-89) King of England (115.1-89);

the son of Matilda and Cmffrey of Anjou and
the grandson of Henry I. Henry succeeded
Stephen. He married *Eleanor of Aquitaine in
1152 and ruled an empire tlrat stretched from
the River Tweed to the Pyrenees. In spite offre.
quent hostilities and his quarrel with Thom6
*Becket, Henry maintained control over his
possessions until shortly before his death.

Henry ll (1519_59) King of France 11547-59],;
the husband from 1533 of *Catherine de'
Medici He concluded war against the Emperor

*Charles V at Cateau{ambr6sis (1559). An ar-
dent Roman Catholic, he begm the systerutic
persecution of Huguenots, which ultimately
led to the *Wars of Religion.

Henry a,a(12u7-72) King of England(1216-721,
succeeding his father John. Hubert de Burgh (d.

1243) controlled the government from 1119 to
1232 nd Henry's personal government began
in 1234. Baronial discontent simmered, boiling
over in 1258; reforms-the Provisions of Ox-
ford-were agreed upon but then renounced
by Henry. Simon de *Montfort led a rebellion
against the king (see BARoNS' wARs), which
was defeated after initial success.

Henry lll (1ss1-8e) King of France l]F,4-89]|
during the "Wars of Religion. Elected King of
Poland in 1573, he abandoned that country on
succeeding to the French throne. In France he
allied with the Huguenot Henry of Navarre
(the future *Henry IV). He was assassinated
while besieging Paris.

Henry !V (1366-1413) King of England
(1399-1413); the eldest son of *John of Gaunt. As
Henry Bolingbroke, he seized the throne from
Richard II. In the arly years of his reign Henry
faced considerable opposition from Ridnrd's
supporters and from the Welsh Successful in
defeating his enemies, tfre costs of these wars
md resultant taxation led to protracted strug-
gles between king and parliament for control
of royal expenditure.

Henn/ lV (1553-1610) The first Bourbon King
of France (1589-1610), who restored preace and
prosperity following tlle *Wars of Religion A
Protestant, he succeeded his mother to the
throne of Navarre in 1572. Shortly dterwards
he married Charles IXs sister Margaret of VaI-
ois (1553-1615). In 1576 he became a rHuguenot
(Protestant) leader in the Wars of Religion His
succession to the throne was secured in 1594,

when he became a Roman Cathouc in 1598 he
granted the Huguenots freedom of worship by
the Edict of "Nantes.

Henry V (7387-7422) King of England

l7473-22],i the eldest son of Henry IV. He vigor-
ously resumed the *Hundred Years' War, his
first campaign culminating in the battle of
*Agincouft (1a15); by 1420, in alliance with Bur-
gundy, he controlled much of N France. He
married C-atherine of Valois and gained recog-
nition (1420) as the heir of her father *Charles

VI.

Henry Vl (1427-nlK].Jr.g of England (1422-51,

1470-71), succeeding his father Henry V. He
married *Margaret of Anjou in 1,145. His in-
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abiliry to govern led to bitter struggles that
culmi[ated in the Wars of the *Roses. Deposed
and imprisoned by the Yorkists (1461), he was
briefly restored to power (7470-71). A notable
patron of learning, he founded Eton College
(1,140)and King's College, Cambildge (1,147).

Henry Vll (1457-15@) King of England
(1a85-1509). As Henry Tudor, Earl of Richmond
he defeated Richard III at Bosworth (1,185) and
his marriage (14t16) to Richard's niece Elizabeth
of York (1455-1503) united the Houses of *Lal-

caster and "York, ending the Wars of the
*Roses. His domestic rule was noted for its
harsh financial exactions, efficimt administra-
tion, and growing prosperity. His foreign pol-
iry temporarily put an end to war with France.

Henry VII! 17497-75471 King of England
(15fp-47]|, who initiated the English *Reforma-

tio[ In 1512 he joined a European alliance
against France and in the same ye:rr his army
thwarted a Scottish invasion at *Flodden. His
desire to make England a notable European
power was pursued from 1515 by his Lord
Chancellor, C-ardinal *Wolsey. From 1527 Henry
was preoccupied by his wish to divorce
*Catherine of Aragon and marry Anne Boleyn.
He blamed Catherine's failure to produce a son
on the canonical prohibition against marrying
one's brother's widow and sought a papal
annulment. Only in 1533, after Thomas
*Cromwell had initiated the legislation that
made the English Church, under Henry's
supreme headship, independent of Rome, could
the king marry Anne. In 1536 Anne was ex-
ecuted for adultery Henry then married Jane
*Seymour, who died shortly after giving birth
to the future Edward VI (1537). His marriage to
*Anne of Cleves was short lived, ending in di-
vorce: shortly afterwards Henry married
Cathedne *Howard, who was executed in 1542,

and fimlly, in 193, Catherine *Parr, who out-
lived hirn Henr'ly's last years were dominated
by war with Fmnce and Scotland-

Henry, O. William Sidney Porter; 1862-1910)
US short-story writer. He adopted his pseudG
nym while serving a prison sentence for em-
bezzlement. He subsequently worked in New
York, where he published Cabbages and Kings
(19tX), the first of many volumes of short sto
ries.

hepatitis Inflammation of the liver, most
commonly caused by viruses. T'he main types
of infectious hepatitis are hepatitis A" usually
contracted by ingesting the virus from food or
drink, and hepatitis B and C, contracted from
contaminated hypodermic needles or blood

products or sexually transmitted. The patient
usually has a fever, loses his appetite, and later
becomes jaundiced. Unless chronic disease de-
velops, hepatitis . often resolves without
specific treatment.

Hepbum, Katharine (1909-2003) US ac-
tress. She made several films with Spencer
*Tracy, and her other films include Thr
Philadelphia Story (19110), The AJrican queen
(7%21, The Lion in Wintq (1968), and On Golden

Pond (79t!7],.

Hepplewhite, George (1727-86) Brirish
fumiture designer md cabinetmaker, who es-

tablished a business in London His neoclassical
furniture is a simplified and more functional
version of the designs of Robert *Adam, with
whom he sometimes collaborated. Usually in
inlaid mahogany or satinwood, it is character-
ized by straight tapering legs and heart- or
oval-shaped chairbacks fiUed with openwork
designs.

heptathlon An athletic competition for
women" consisting of seven events over two
days. They are the 100 m hurdle, high jump,
shot put, 200 m sprint, lorig jump, javelin
throw, md 80o m sprint.

Hepworth, Dame Bartara (19o3-rs)
British sculptor. She studied in Leeds and at the
Roya.l College of Art. A friend of Henry
*Moore, she was also influenced by "Brancusi
and *Arp. Her abstiact carving in wood and
stone developed after Pierced Form 17931), creat-
ing massive shapes broken by holes with wires
stretched across their openings. She received
the DBE in 1965.

Hera ln Greek mythology, the daughter of
Cronus and Rhea and the sister and wife of
Zeus. She was jealous of Zeus' mistresses but
gave support to *Jason and *Achilles. she was
worshipped as a goddess of women and mar-
riage. She is identified with the Roman 'Juno.

Heracles (or Hcllules) A Greek legendary
hero, famed for his strength and courage. He
was the son of Zeus and Alcmene. After killing
his wife and cNldren in a fit of madness, he
performed the Twelve labours in expiation: he
kiled the Nemean lion and the *Hydra of
Lerna, captured the Hind of Ceryneia and the
Boar of Erymanthus, clemed the Augean sta-
bles, chased away the Stymphalian birds, cap
tured the Cretan bull and the horses of
Domedes, stole the girdle of Hippolyte, cap
tured the oxen of Geryon, stole the apples of
the *Hesperides, and finally captured and
bound *Cerberus in Hades.
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tincturcs
METALS FURS

divisions of fields parts of the e*utchsn

middle chiel

dexter sinisterwffi
vair potent

=qffinwN%
azute gules sable vert purpure
(blue) (red) (black) (green) (purple)

chielchief

(gold)
argent
(silver)

heraldry A system of pictorial devices on
shields originally used to identify individuals
when wearing armour. Personal devices on
shields are of great antiquity but in the early
12th century armorial devices became heredi-
tary in Europe. They were also used as *seals.

CGts of arms are also granted to institutions.
In England heraldry is controlled by the *Col-

lege of Arms. The Court of the Lord Lyon hu a
similar function in Scotland. Coats of arms
comprise the shield, a helmet surmounted by a
crest, a mantling (stylized drapery behind the
shield), a wreath, md a motto. The shield bears
the heraldic signs (charges), which have ancient
fixed meanings. From these heralds can deter-
mine genealogy md status.

Herbert George (1593-1633) English poet.
A member of a distinguished family, he was an
MP before becoming rector of Bemerton, Wilt-
shire, in 163O. His religious lyrics, collected in
The Temple (1q33), are among tJ:e finest in the
language.

herbs and spic€s The fresh or dried parts
of aromatic or pungent plants used in food,
drink, medicine, and perfumery. Herbs are
generally the leaves of plants growing in tem-
perate zones. Common culinary herbs are
*basil, *bay leaves, "marjoram, *mint, *pars-

ley, and *thyrne. Spices generally grow in hot
countries; they were formerly a valuable trade
commodity. Spices are usually dried md may
be obtained from the root (e.9. *ginger), bark
(e.9. "cinnamon), flower (e.g. *clove), seed pod
(e.g. "chilli), or, most commonly, from the seed
itself (e.g. *coriarder, *cumin, *pepper).

Herculaneum An ancient Italian city near
*Naples in Italy. It was destroyed by the sme
eruption as *Pompeii (79 eo). Entombment be-
neath solidified volcanic mud makes excava-
tion there very difflcult.

HETCUIES sCC HERACLES.

dexter

nombril

dexter
sinister
bas

hercules beetle A giant green and black
b€etle, Dynasres herculeus, occurring in Central
and South America- The male may reach a
length of 15 cm, nearly two-thirds of which is
taken up by an enormous.pair of horns, ex-
tending from the thorax and head. Family
Scarabeidae (see SCARAB BEETLE).

Hereford 5204N 243wA city in W England,
the administrative centre of Herefordshire on
the River Wye. Situated in an important agri-
cultural uea, Hereford deals mainly in agricul-
tural produce, manufacturing cider, beer,
leather goods, and chemicals. It has given its
name to a famous breed of beef cattle. The
Gthedral, begun in 1Yl9, contains one of the
oldest rnaps (MopW Mundi) in the wodd (about
1314). Population ('1991ll: 54 326.

Herefordshire A county of W England, on
the Welsh border. In 1974 it became part of
Hereford and Worcester but in 1lB8 it was re,
instated as an independent unitary authority.
Herefordshire consists of a rolling plain sepa-
rating the Malvern Hills in the E from the
Black Mountains in the W. The chief river is
the Wye. It is predominantly agricultural with
hops md apples md IHs grown. The Here
ford breed of cattle is renowned worldwide. In-
dustry is concentrated in Hereford- Area: 2180
sq km (842 sq mi). Population (2001): 174844 Ad-
ministrative centre: Hereford.

Herero A group of Bantu-speaking peoples of
SW Africa, Botswana, aad Angola. They are tra-
ditionally cattle, sheep, and goat herders but
some adopted agriculture after Europem con-
tact. Their smial organization is based on the
common principle of counting descent in the
male line for some purposes and in the female
line for others.

Hereward the Wake (11th century)Anglo-
Saxon thegn who led a raid on Peterborough
Abbey (1070) as a protest against William I's ap-

or ermine

COLOURS

honour
point

sinister
flank

per
fess

per
pale

per
bend

per
cro5s

per
saltire chevron

per

fes5

flank

base
baF

heraldry. The teminology of heraldry, ofwhich a few tems are illustrated, reveals the science's French origins.
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pointment of a Norman abbot. He and other
disaffected Anglo-Saxon nobles took refuge on
the IsIe of Ely until its capture by William
$q77],.

hermaphrodite (or bisexual) A plant or
animal possessing both male and female repro-
ductive organs. Such organisms may show
cross- or self-*fertilization: the latter method
is particularly common when the opportunity
of finding a mate is remote. True hermaphro-
ditism rarely occurs in humms. More common
is peeudoherrnphroditisrn, in which an indi-
vidual develops secondary characteristics ap-
propriate to the opposite sex (e.g breasts in a

man), due to hormone imbalance.

Hermes In Greek mythology, the messenger
and herald of the gods and the guide of trav-
ellers. He was regarded as the god of riches and
good luck, the protector of merchants and
thieves, and the god of dreams. He was usually
portrayed as an athletic youth wearilg a cap
md winged sandals md carrying a golden staff.
He was the son of Zeus md Maia- He is iden-
tified with the Romm *Mercury.

hermit craba *crab with a soft unprotected
aMomerl belonging to the worldwide families
Paguridae and Coenobitidae. It lives in portable
hollow objects, such as snail shells, for protec-
tion. Hermit crabs are found il sandy or
muddy-bottomed waters and mcasionally on
lmd md in trees. Trlbe: Anomura.

hernia the protrusion of m organ or tissue
through a weak spot in the wall that normally
contains it. The most common tJrpes are the in-
guinal hernia (popularly called a rupture),
which is a swelling irr the groin caused by the
protrusion of the abdominal contents, and the
hiatus hernia, in which part of the stomach
protrudes into the chest cavity. Hernias should
usually be surgically repaired or they may be-
come painful and cut off from their blood sup-
ply (strangulated).

Hero and Leander Legendary lovers whose
story was recounted by the Greek poet
Musaeus (4th or 5th century AD). Hero was a
priestess of Aphrodite at Sestos and Leander
swm to her each night across the Hellespont
from Abydos. After a stormy night Hero found
her lover's drowned body and in despair
drowned herself.

Herod (l) the Great (c.73-4 Bc) KiDg ofJu-
daea (37-4); the son of Antipater the Idumaean
(d.43 Bc). Supported by Mark Antony, he be-
came the Romans'king in Judaea. A Jew of
Arab origins, he retained power by control of

the religious establishment md rigorous sup-
pression of opposition Shortly before his death
he ordered the massacre of the infants of Beth-
lehem.

Herod Agrippa I (c.10 Bc-44 AD) King of Ju-
daea (41-44); the grandson of Herod the Great.
He was educated at the Roman imlrerial court
after the execution of his father by Herod the
Great. He intrigued in imperial family politics
and helped Emperor Claudius to power, for
which he was made King of Judaea. He was a
popular ruler but persecuted Christims.

Herod Agrippa !l (died c.1oo AD) King of
Chalcis (50-c.100) in S Lebanon; the son of
"Herod Agrippa I. He attempted to prevent the
Jewish rebellion of 66, during which his troops
fought on the Roman side, and helped to take

Jerusalem in 70.

Herod Antipas (21 BC-39 AD) Tetrarch (gov-
ernor) of Galilee (4-39 AD) after the partition
of the realm of his father Herod the Great. He
divorced his wife to marry his niece Herodias,
for which he was censured by John the Baptist.
Herodias persuaded her daughter Salome to
ask for John's head in return for dancing at An-
tipas' bfuthday celebration and John was ex-
ecuted. Jesus Christ was brought before
Antipas after his arrest, but Antipas returned
him to Pontius Pilate of Judaea without pass-

ing judgment.

Herodotus (c. 484-c. 4?5 Bc) Greek historian.
Born at Halicarnassus, he was exiled for politi-
cal reasons and moved first to Samos, then to
Athens, and lastly to the Athenian colony of
Thurii in S Italy. He was the flrst historian to
subject his material to critical evaluation and
researctl His narrative account of the wars be-
tween Greece and Persia in nine books contains
much incidental information gathered on his
travels.

heroin (or diamorphine)A pain-killing drug
with a stronger action and fewer side effects
than *morphine, from which it is rude.
Heroin is used to alleviate the suffering of ter-
minal illness. Because the use of heroin can
lead to physical dependence its use in medicine
is strictly controlled It is widely abused.

heron A wading bird belonging to a subfam-
lly lArdeinae:60 sper:,es) occurring on lakes and
rivers worldwide, especially in the tropics.
75-150 cm long, herons have a slim body,
longish legs, brmd wings, and a grey, blue,
greenisll white, purple, or reddish plumage.
Herons hunt by seizing fish and insects with
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the long pointed bill. Family: Ardeidae (herons
md bittems). See also rcnrr.
herpes A virus of wNch there are several
forms. Herpes zoster virus (or varicellazoster)
causes chickenpox and shingles. Herpes sim-
plex virus I causes cold mres. Her1res simplex
virus II ouses the sexually transmitted genital
herpes.

Herrick Robert (1591-1674) English poet. He
served as rector of Dean Prior, Devonshire,
from 1630 to 1&6 and again after the Restora-
tion. The majority of his secular md religious
poems, collected in Hesperides (16,18), are short
lyrics influenced by classiel models.

herring A food fish, Clupea harengus, found
mainly in the N Atlantic arrd the North Sea. It
has a slender silvery body. up to about 40 cm
long, with a single dorsal fln and feeds on
plankton. A related species (C. pallasi) occurs in
the N Pacific. Herrings are eaten fresh, pickled,
and smoked- Smoked herrings, mainly pro-
duced in Scotland, are known as kippers. Order:
Aupeiformes.

herring gull A targe grey and white *gull,
Larus argentatus, mcurring aroturd cffits in
the N hemisphere. It is omnivorous and is com-
monly seen scavenging at refuse tips. Adults
are 57 cm long and have pink legs and a yellow
bill with a red spot on the lower mandible.

Herttford 5148N 0osw A market town in SE

England, the administrative'centre of Hert-
fordshire on the River Lea. Industries include
printhrg, flour milling, brewing, and brush
manufacturing. Population (1991): 21 665.

Hertfordshire A coutrty of S England, bor-
dering on Greater London It lies mainly in the
Lower Thmes Basin rising to the Chiltem
Hills in the NW and is drained by the Rivers
Lea, Stort, and Colne. The chief agricultural ac-
tivity is arable farming, producing barley for
the brewing industry. Dairy farming, market
gardening, and horticulture are also impor-
tant. There is a mixture of modern and tradi
tional industdes. Area: 1634 sq km (632 sq mi).
Population (2001): 1033 yZ. Administrative cen-
tre: Hertford.

Hertz, Heinrich Rudolf (rsrz-94) German
physicist, who first produced and detmted
*radio waves (1888). The SI unit of frequency
the herE (Hz), equal to one cycle per scond, is
named after him.

Hertsog, James Barry Munnik (1866-
1942) South African statesman: prime rninister
of the Union of South Africa (1924-39). In the
second Boer War he led the Orange Free State

forces. He formed the Afrikaner Nationalist
Party in 1914 in opposition to Botha" becoming
prime minister in 1924. In 1933 he formed a
coalition government with *Smuts, resigning
in 1939.

Hertzsprung-Russel! diagram A graphic
representation of the classification of stars ac-
cording to spectral type (see HARVARD cLAssI-
FICATIoN SYSTEM) and brightness:usually
absolute *mgnitude. The stars are not ui-
formly distributed Most lie on a diagonal band.
the main sequmcq the brightst stars of which
are spectral types O and B and the faintest are
M stars. The somewhat brighter *giant sta$,
the even brighter *supergiants, and the faint
*wNte dwarfs fall into their own distinct
groupings and are at later stages of evolution.
The diagram was originally produced, indepen-
dently, in 1911 by E.Hertzsprung (18rc-1qt7)
and in 1913 by H.N. Russell (182- 1957).
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Hertssprung-nussell diagram. This graph for bright
stars is important in studies of stellar evolution and in
determining distan(e.

Hezl, fheodor (ffi6G-1904) Hungarian-born
journalist and playwright, \ iho founded the
movement to establish a Jewish mtion (see

zroNrsM). A world congress of Aodsts in Basle
(1897), at which the World Zionist Organization
was established, elected HeEl as the first presi-
dent.

Heseltine, Mkhael (Ray Dibdin),
Baron (1933- ) British Conservative politi-
cian; deputy prime minister (1995-9); secretary
of state for the environment (1919-83: 1990-92),
for defence (1983-86), and for trade and indus-
try and president of the board of trade (1992-
95). He ran u[successfully for the Ieadership of
the Crnsewative Party in 1990, precipitating
tlle fall of Margaret Thatcher.

Hesperides (Greek daughters of evening) In
Greek mythology, thre nymphs who guarded

' main
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the sacred golden apples of Hera in a garden in
the far west. The apples were stolen by *Hera-

cles as one of his Twelve Labours.

Hess, Rudolf (1894-1987) German politician.
Hess joined the Nazi Party in 1920, becoming
deputy party leader (1933). After his unsuccess-
ful secret mission to Scotlmd to negotiate a
separate peace with Britain (1911) he was im-
prisoned until 1916, when he was convicted at
the Nuremberg war trials and sent to Spandau
prisorL where he committed suicide.

Hesse (German name: Hessen) A Land in cen-
tral Germany. Formed in 1915, it consists of the
former duchies of Hesse-Darmstadt and Nas-
sau. Hilly and forested" it is chiefly agricultural,
producing potatGs, sugar beet, and wheat. In-
dustry includes publishing and the manufac-
ture of machinery md chemicals. Iron ore, salt,
and coal are mined. Area: 21 112 sq km (8150 sq
mi). Population (2000 est): 605200O. Capital:
Wiesbaden.

Hesse, Hermann (182-1962) C,€rman novel-
ist and poet. He worked as a bookseller until
publication of his f,rst novel Peter Camen-

zind $90a). His early themes of art and self-
knowledge were later extended by Ns interest
in Indian mysticism and Jungian psychology, as

reflected in Siddharta (7922\ Stepwnvtolf 17927],,
and The Glass kad Game (1943). From 1911 until
his death he lived in Switzerlmd. He was
awarded a Nobel Prize 179461.

Heyerdahl, Thor (rsr4-2002) Noruegian
ethnologist. He built and sailed the balsa wood
rrtt Kon-Tiki from the Pacific cmst of South
America to Polynesia to show that the pre-
Incan inlnbitants of Peru might thus have mi-
gratd to Polynesia. In 1969-70 he crossed the
Atlantic Ocean from Morocco to South Amer-
ie in a papyrus bmt-the Rc-showing the
possibility of Egyptian influence on Pre-
columbian civilization. Later he led a series of
archaeological expeditions to Easter Island
(1e85-88).

Hiawat{ra The legendary chief of the
Onondaga tribe of Amerim Indians, who was
said to have formed the *Iroquois League. His
story is the subject of Longfellow's Song of H!
awatha (18551.

hibernation a state of *dormancy in winter
experienced by mary fis[ amphibians, reptiles,
md mmmls of temperate md Arctic reg'ions:
it is an adaption to avoid death by heat loss,
freezing, or food scarcity. Hibernation involves
a period of sleep during which the body tem-
perature drops almost to that of the surround-

ings, the body processes are slowed, and the hi-
bernator lives on body fat until it awakens in
the spring.

Hibiscus a genus of tropical and subtropical
herbs, shrubs, and trees (about 150 species). Two
popular cultivated shrubs, up to 3 m high, are
the Chinese H. rosa-sinensis (rose of China),
which has red, pink, or yellow flowers, and the
Syrian H. srricfus (rose of Sharon), wNch has
pink, blue, or white flowers. The genus also in-
cludes plants cultivated for their food value
(see oKRA) and for their flbre. Fmily: Mol-
vaceoe,

hickory,t tree of the genus C4rya (20 species),
native to E North America and Asia and culti
vated-for timber, nuts, aIId ornment. They
grow to 30 m md have compound leaves con-
sisting of paired leaflets. Commercially impor-
tant species are the shagbark (C. ovata) and the
pecan (C. illinoensi sl. F amily : I u glandac e ae.

hieroglyphics Originally, an Egyptian pic-
ture writing in use from about 3000 Bc to 30O

AD; it now denotes any pictographic or ideo-
grapNc writing system. The Egyptians used hi-
eroglyphics largely for monumental
inscriptions. The characters are reproductions
of people, animals, and objects and represent
either the objects they portray or the sounds
that are featured in the pronunciation of the
rderent.

eye to fly old age

hieroglyphics. A picture was usd to represent objects,

related ideas, and sounds.

Higgs boson A massive *boson the existence
of which was proposed by the Scottish physicist
Peter Higgs (1929- ) to explain the weak inter-
action (see PARTTCLE pHysrcs). In his theory
Higgs suggested that the nonzero masses of
the intermediate vector bosons (the W and Z
bosons) are acquired by the particles in inter-
acting with ar all-pervading field, known as the
Higgs fidd" CERN's large hadron collider (LHC),
which is due to be completed in 2006, is being
constructed to test this theory.

high jump a neld event in arhletics in which
jumpers compete to clear a horircntal bar. A
competitor is allowed three attempts at a
height and is eliminated if he fails to clear it.

u
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World records: men: 2.45 m (1993) by Javier So-

tomayor (Cuba); women 2.@ m (1987) by Stefka
Kostadinova (Bulgaria).

Highland A council area in N Scotland, cre-
ated in 1975 (as Highlmd Region) under local
government reorganiation from the N part of
Argyll, Caithness, Inverness, Nairn, Ross and
Cromarty, md Sutherlmd. It became a unitary
authority in 1996. The region consists chiefly of
glaciated highlands divided from NE to SW by
the fault valley, Great Glen, and includes part
of the Inner Hebrides. Sheep farming is the
main agricultural activity. Industries associ-

ated with North Sea oil have developed and alu-
mhium smelting, pulp and paper production,
and distilling are all important. Tourism is a
major source of revenue. Salmon farming is a
growing industry. Ateai 25425 sq km (9814 sq

mi). Population (2001): 208914. Administrative
centre: Inverness.

Highland dress The traditional male cos-

tume (since the 17th century) of the Scottish
Highlands. It consists of the kilt and the plaid
(a cloak worn over one shoulder). Accessories
include the sporrm (a gmtskin pouch), ep, kilt
pirt' and dagger (worn in the right sock). High-
land dress was bamed for civilian wear
(17,16 82) following the Jacobite rebellions. Tar-
tarl the matedal used for the kilt and plaid" is
a woollen cloth woven into a design of large-
meshed cross stripes. The tradition of each clan
having its own tartan probably dates from the
17th century.

Highland Games scottish athletics meer-
ings, usually professional, held in the High-
lands. Events include standard track and fleld
events as well as such Scottish sports as caber
tossing, and there are also competitions in
Nghland dancing and playing the bagpipes.
The Braemar Games can be traced back to the
8th century AD.

High Wycombe s138N o46WA town in sE
England. in Buckinghamshire. lt has a long tra-
dition of furniture making and also produces
paper, precision instruments, and dothing.
Hughenden Manor was the home of Disraeli.
Population (1991): 71 718.

Hildegard of Bingen, St (109s-1179) Ger-
man writer, composer, and mystic. She lived in
a conyent from the age of eight, becoming a
prioress in 1136 and an abbess in 1147. Her writ-
ings include works on medicine and science as

well u mystical poems, many of which she set
to music.

Hillary, Sir Edmund (Percival) (1e1s_ )

New Zealand mountaineer and explorer. In
1953 he and "Teuing Norgay were the first to
reach the summit of Mount Everest, for which
achievement he was knighted. He was New
Zealand High Commissioner in Delhi (1984-89)

Hilliard, Nicholas (1s47-7619\ English por-
trait miniaturist, born in Exeter. Like his fa-
ther, he trained as a jeweller, later becoming
cour[ painter to Elizabeth I and James l. Many
of his portraits are in the royal collection at
Windsor Castle. In his Treatise on the Art of
Limninglc.T6ool,he describes his style and tech-
nique of painting miniatures.

Himachal Pradesh A state in NW India, in
the W Himalayas beside Tibet's border. Long
part of the "Punjab, it was formed by the com-
bination of various hill states (191t|). Most of
the inhabitants are Patrarispeaking Hindus
who farm grains, potatoes, maize, and live-
stock. The forests yield timber and bamboo,
and enormous hydroelectric potential is being
exploited. Area: 55 673 sq km (21 490 sq mi). Pop-
ulation (2001): 60U 248. Capital: Simla.

Himalayas A vast mountain system, the
highest in the world, structumlly the southern
edge of the great plateau of central Asia. They
extend about 2400 km (1550 mi) along the N In-
dian border, reaching 8&18 m (29028 ft) at
Mount *Everest. The region is disputed by
China" India, and Pakistan.

Himmler, Heinrich (1900-.{5) German
politician. He joined the Nazi Party in 1925 and
became head of the SS in 1929. From 1935 he
also directed the C,€stapo and supervised the
extermination of Jews in E Europe. After the
Nazi collapse he was captured and committed
suicide.

Hindemitli, Pau! (ffi9s-1%3) German com-
poser. He studied in Frmkfurt am Mairl where
he led the opera orchestm (1915-23). His music
was banned by the Nazis in 1933; he moved to
Turkey and in 1939 went to the USA His early
works were highly dissonmt; he later evolved
Ns om system of tonal hamony. Mmy of his
compositions are nmclassical in character;
they include the opera Cardillac (L926],, the bal-
let NoHlissima yisiorc (1938), concertos, sonatas,
and much kbrauchsmusik (German: utility
music).

Hindenburg, Paul von Beneckendorff
und von (1U7-7yJ4l C,erman general, who
was recalled from retirement at the outbrek
of World War I and with Erich Ludendorff
(1865:1937) won a great victory at Tannenberg
(1914). In 1916 Hindenburg became commander
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in chief md directed the German retreat to the
Hindenburg line (fortified defence on the
Western Front). He becme president of Ger-
many in 1925 and was re-elected in 1932.

Hindi The national language of India and the
most vridely spoken, having approximately 134

million speakers. It is an IndoAryan language,
showing strong *Sanskrit influence in its writ-
ten form but with a much simpler griuunar.
The standard form, written in Devarngari
script, is based on the Khari Boli dialect of
Delhi.

Hinduism The religious beliefs of about .100

million hhabitants of India and parts of neigh-
bouring countries. The complex result of
about 5000 years of cultural development, it in-
cludes many diverse traditional beliefs and
practices. One of its central concepts is that
one's actions in life lead to *reincarmtion at a
higher or lower level of life (see KARMA). The
goal of the religion is to find a release from the
cycle of rebirth md to return to the ultimate
unchanging reality, *Brahman. Release may be
sought through gmd works, devotion to a IEr-
ticular god, or through various types of medi-
tation and asceticism (e.9. samadhi,yoc^). The
principle gods are Brahma" Vishnu, and Shi-va,

together known as the *Trimurti. Popular de
votion consists mainly of temple worship and
the celebration of numerous festivals. The
great Hindu texts, the Mahabharota ed t}fe
Ramayana, were composed in the 4th century
Bc. See also VEDANTA

Hindustani An IndoAryan laaguage that
originated in the dialect of the Delhi district.
The Moglls and the British promoted its use as

a lingua franca throughout lndia. *Urdu and
*Hindi are the literary forms developed from
it.

hip rhe part of the body at which the legs are
joined to the trunk. The skeleton of the hip
consists of the *pelvis ald the part of the spine
(the sacrum) to which it is attached The hip
joint-the articulation betwen the pelvis and
femur (thigh bone)-is a common site for
arthritis: in severe cases the whole jr:int rnay be
replaced by an artiflcial one or pins or other de
vices may be inserted into the darnaged parts.

Hipparchus (c. 190-c. 120 Bc) Greek as-

tronomer, born in Nicaea- He produced the
first accurate map of over 1000 stars, indicating
their positions by means of latitude and longi-
tude. He also discovered the precession of the
equinoxes and accurately measured the dis-
tance to the moon by parallax. In mathematics
he invented trigonometry by constructing a

table of the ratios of the sides of right-angle
triangles.

Hippocrates (c.450-c.377 Bc) creek physi-
cian and founder of the Hippocratic school of
medicine, which greatly influenced medical
science until the 18th century. Hippocrates was
a prominent physician, who travelled widely in
Greece and Asia Minor. His followers believed
that health was governed by the balance of
four body fluids, or humours: phlegm, blood,
black bile, and yellow bile. The Hippocratic
Oath taken by medical students in some coun-
tries, was probably not written by Hippocrates.

hippopotamus A large hoofed mammal,
Hippopotamus amphibius, of tropical Africa.
About 150 cm high at the shoulder md weigh-
ing around 35 tonnes, hippos have dark-brown
skin and continriously growing tusks up to 60
m long. They spend the day in rivers or water-
holes, emerging at night to graze on surround-
ing pasture. Herds usually nmber 10-15
individuals. Family: Hippopotami.dae. See also

PYGMY HIPPOPOTAMUS.

Hirohito (1901-89) Emperor of Japan
(7926-891, having been regent for flve years
after his father Yoshihito (187}-1926)had been
dclared insaae. He married (1924) Princess Na-
gako Kuai. Ruling as divine emperor until
Japan's defeat in World War II, he became no
more than a constitutional moDarch under the
19,16 constitution. He also wrote several books
on marine biology.

Hiroshima sa z3N 132 27E A city in Japan, in
Siw Honshu on the delta of the River Ota- A for-
mer military base and important seaport, it
was largely destroyed (6 August 1945) by the
fi,rst atomic bomb to be used in warfare: over
130000 people were killed or injured. The city
was rapidly rebuilt md is now a major indus-
trial centre. An international conference is
held here annually to oppose nuclear weapons.
Population (1995): 1 108 868.

Hispaniola The second largest west Indian
island, in the Creater Antilles. It is politicaly
divided b€tween the "Dominican Republic and
*Haiti. Ar€a: 18 703 sq km (29418 sq mi).

histamine An amine, derived from the
amino acid histidine, that is released from body
tissues after injury or in an allergic reaction,
such as asthma or hay fever. It dilates blood
vessels, producing inflammation; contracts
smooth muscle, which in the lungs leads to
breathing difflculties; and stimulates the se-

cretion of gastric juice. Its effects can be coun-
teracted lrrith *antihistamine drugs.

m
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histology The study of tissues. Originally
histology was limited to the study of tissues by
light microscopy, but the development of such
techniques as electron microscopy, immu-
nofluorescence, and autoradiography has en-
abled the details of subcellular structure to be
revealed. See also cYToLocY.

history The study that d.iscovers, examines,
md interprets the records of past human soci-
eties, events, and personalities. It is generally
regarded as begiming with the ancient Greeks,
among whom *Herodotus, *Thurydides, and
*Xenophon were outstanding. Notable Roman
historiars include *Sallust, 

"Cicero, 
*Livy, and

*Tacitus. Early Crristim history writing (his-

toriography) was influenced by Jewish histori
ans, such as Josephus (c. 38-c. 100). Medieval
historiography consisted largely of chronicles,
such as those of *Bede md Matthew *Paris; the
later middle a.ges were influenced by Byzan-
tine historians, including Anna Comnena
(1083-Z1ia). The classical interests of early Re-

naissance scholars (see HUMANISM) led to a
new concern for textual criticism, which led to
the work of *Machiavelli and Francesco Guic-
ciardini (1483-1il0) in the early 16th century.
Their critical approach to sources was contin-
ued by Uth-century historians but the 18th-
century Enlightenment enlarged the interests
of historians to include a more fundamental
study of the pattern of change in human soci-
eties. This concern is reflected in the work of
the 18th-century British historian Edward Gib-
bon. In the 19th century, under the influence of
such German historians as Leopold von Ranke
(1795-1886), history was established as a disci
pline in the universities. Outstanding British
historians of the 19th century included
Willim Stubbs, *Macaulay, md *Carlyle. The
scope of historiography widened greatly in the
20th century under the influence of sociology,
anthropology, and new techniques, such as the
use of computers to analyse statistics.

Hitchcock, Sir Alfred (1s99-t980) British
film director. He worked almost exclusively in
Hollywood from 1910. He specialized in sophis-
tiGted thrillers, using calculated effects to cre-
ate tension md suspense. His fllms include The
Thirty-NirB Sreps (1935), Strongers on a Train
(19s1), Psycho (1960), and lhe Birds (1963).

Hitler, Adolf (1889-1945) G€rman dictator.
Born in Austria, he won the Iron Cross in
World War I. In 1919 he joined the German
Workers' Party, which was renamed the Na-
tional Socialist (abbreviated to Nazi) Party in
1920. He became its president in 1921 md two
years lat€r staged an abortive coup-the Mu-

nich Putsch-against the Bavarian Govern-
ment. During a brief imprimment he mote
most of Mein Kompf (My Struggle\, based on
spurious notions of the superiority of the
Aryan race and the culpability of the Jews for
G€rmany's defeat in World War I. In the eco-
nomic crisis of the late 1920s md early 1930s

Hitler's oratory and his anlicommunism
brought the Nazis increasing support. In 1933

he was offered the chancellorship by *Hinden-

burg, the Germm president. He gained a ma-
jority ir the subsequent elections (in coalition
with the Nationausts); and in 19M assumed the
title of Fiihrer (leader). He proceeded to crush
his opponents, institute his fanatical persecu-
tion of the Jews by the establishment of con-
centration camps, and launch a massive
rearmament prograrmme. He lent support to
Mussolini in Italy and Franco in Spain, precipi-
tating *World War II by invading Austria
(1938) md Czechoslovakia and Poiand (1939). As
his dreams of world domimtion collapsed with
Germmy's defeat, he committed suicide with
Eva *Braun (whom he had married shortly be-
fore) in the bunker of the chmcellory in Berlin.

Hittites An Indo-European people who ap-
peared in Anatolia around the beginnning of
the second millennium BC. By 1340 BC they had
emerged as a major power, conquering much
of Anatolia and also Syria- In their polytheistic
religion, their king was believed to be the rep-
resentative of god on earth arld became a god
himself on deattL The society was feudal in or-
ganization and also upheld the institution of
slavery. Their language is extinct, but is known
from cuneiform tablets and inscriptions.

hives See unrrcenra.

Hizbollah (Arabic: Party of cod) A Shiite
Muslim organizatio+ based in Lebanon, that
becme notorious for hijmkings, hostage tak-
ing, and other terrorist activities in the late
1980s. Hizbollah attacks have provoked Israel
to launch several offensives against S Lebanon
since 1996.

HMSO See sTATToNERY oFFrcE, THE.

hoatzin A primitive bitd. Opistlncomus
haazin, ltlat occurs in tropical South American
swamps. lt is 65 cm long and has a small hed
with a wispy crest md a long tail. Its plumage
is streaked brown udth yellowish underparts
and it feeds chiefly on flowers and fruit. It is
the only member of its family (oflstlwomidoel.
Order: Gallifumes (pheaffits, turkeys, etc.).

Hobart 42 54s 747 78F. A city in Australia, the
capital and chief port of Tasmania on the Der-

[re
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went River estuary. Industries include zinc
refining and food processing; the chid exports
are apples, wml, timber, and dairy produce.
The University of Tasmania was established
here in 1890. Population (1995 est):191700.

Hobbes, fhomas (1588-1679) English politi-
cal philosopher. Hobbes was a proponent of sci-
entiflc *materialism, particularly with regard
to human nature. His interests lay in mathe-
matics, geography, and the classics until the
breakdown of English political and smial order
in the 1640s inspired him to devise his own po-
litical theory Lertiathan (1651) argues that be-
cause people are hherently selfish they need to
be ruled by an absolute sovereigrl whose func-
tion is to enforce public order.

Hobbs, Jack (Sir John Berry H.;1882-1963)
British cricketer. The world's greatest batsman
between *Grace and'"Bradman, he played for
Surrey and for England in 61 Test matches.
During his career (1905-34) he scored 61237
runs and 197 centudes (98 made after the age
of 40). He was the first cricketer to be knighted
(1e53).

Ho Chi Minh (Nguyen That Thanh 1890-
1969) Vietnmese statesman, who led Viet-
nam in its struggle for independence from the
Frenctl As a young man he lived in France. In
1924 he went to communist-controlled Canton"
where he formed the Association of Young
Vietnamese Revolutionaries (Thalh Nien), the
forerumer of the Indochinese Communist
Party (1930). Returning to Vietnam in 1911" he
formed the *Viet Mintr which waged the long
and ultimately victorious colonial war against
the French (7945-54t see INDoCHINA). Accord-
ing to the Geneva Accords, which Ho Chi Mhlt
attended, Vietnam was divided on either side
of the 17th parallel into North Vietnam, of
which Ho becme president, and South Viet-
nam. In 1959 he extended support to the *Viet

Cong guerrilla movement in the South (see also

VIETNAM wAR) with the aim of Vietnamese
unification, which was achieved after his death.

Ho Chi Minh City (name until 1975: Saigon)
10,16N 106 43E A city in S Vietnam, on the tuver
Saigon. It is the major commercial and indus-
trial centre or rhe s, with shipbuilding, metal-
working, textile, and chemical industries.
Histol)4 an ancient Kbmer town, it was the cap-
ital of Cochinchina and then of French In-
dochina (1887-1902). During the *Vietnam War
it was the capital of Southvietnam. Population
(1993 est): 4 322 300.

hockey An u-a-side field game, the object of
which is to score goals. It has been played in

yarious forms for at least 4000 years. A tem
comprises a goalkeeper, two full-backs, thre
half-backs, and five fomrds, eadr of whom
carries a curved stick for hitting the ball Play-
ers dribble the ball with tfle stick and Nt it
along the ground or through the air. See also

ICE HOCKEY.
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Hockney, David (D37- ) British painter,
printmaker, draughtsman, and photographer,
born in Bradford. After studying at the Royal
College of Art (1959-52), he travelled in t}le USA,

where he developed his witty style, his
favourite subjects being figure studies and
aquatic themes. later work includes landscapes.
He has also designed stage sets and illustrated
books.

Hoffman, Dustin (1937- ) US film actor.
He made his reputation in the films The Gradu-
ate (79671 a,rd Midnight Cowboy (19691and won
Oscars for Kromer vs Kramer (1980) and Roin Man
(1989). His other films include Lenny l7974l,Toot-
sie (1982), Huo (19921, Wag the Dog (1998), and
Goodbye Hello {20021.

Hogarth, William (15e7-1764) British
painter md engraver. He established his repu-
tation with the sequence A Horlot's Progress
(7731-321. He excelled in moralizing social
satires in such narrative series as A Rake's

Prcgress, Industry and ldleness, and the paintings
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of Morriage dla Modr (Tate Gallery), works that
led him to campaign for an Engraving Copy-
right Act (the sGcalled Hogarth's Act, U34).
The naturalism md vivacity of C4 ptain Coram
(Foundling Hospital, London) and Ho garth's Str-
vants (National Gallery, London) were influen-
tial. His artistic theories are expressed in his
teatiseThe Analysis of Beauty (7753).

hogweed A biennial herb, Heracleum spho-

ndylium,also called cow parsnip, native to Eura-
sia and N Africa and introduced to North
America Up to 2 m high, it has hollow ridged
stems, divided leaves, and umbrella{ike clus-
ters of white or pinkish flowers. The giant hog-
weed (H. monte4azzianum) may reach a height
of 3.5 m and is grown as an ornamental. Family:
Umbelliferae.

Hokkaido (former name: Yezo) The second
largest and northernmost of the four main is-
lmds of Japan, separated from Honshu by the
Tsugaru Strait and from the Russian island of
Sakhalin by Ia Perouse Strait. Mountainous,
volcanic, md forested, with a reiatively cool cli
mate, it is popular for winter sports. It has a
siable aboriginal population and the N is
largely uninhabited. Main industries are
coalmining, agriculture, and fishing. History
the Japanese began to settle on the island in
the 16th century but did not develop it seri-
ously until after 1868. It became administra-
tively autonomous in 1885. Area: 78508 sq km
(30312 sq mi). Population (2000 est): 5683000.
Capital: Sapporo.

Holbein the Younger, Hans (c.1497-1s43)
German painter, born in Augsburg. ln 1515 he
settled in Basle, where he designed woodcuts.
Settling in England in 1532, he painted por-
traits of merchants before becoming court
painter and designer to Healry VIII (1536). His
portrait of Henry VIII in a wall pairting (de-

stroyed) for Whitehall Palace became the prG
totype for other paintings of the king. He was
also commissioned to paint Henry's prospec-
tive wives, including Anne of Aeves (Louwe),
and established a thriving portrait-painting
business, e.g. The Ambassadors (National Gallery,
London). His father IIarB Holbein the Elder
(c.1.165-1524) \ /as also a painter; he painted the
S Sebastian Altar \Alte Pinakothek, Munidr).

Holiday, Billie (Eleanor Gough McKay;
1915-59) US Black jazz singer, known as 'Lady
Day." She was discovered in Harlem by Benny
Goodman and made her first recording in 1933.

She subsequently sang with the bands of Count
Basie and Artie Shaw. Addiction to heroin
caused her deattl

holistic medicine An approach to therapy
in which all the physical, mental, and smial as-
pects of the patient's life are taken into ac-

count in understanding and curing his or her
disease, as opposed to merely treating symp-
toms. The holistic approach is a basic tenet of
*alternative medicine.

Holland The lowJying NW region of the
Netherla[ds, now comprising the provinces of
North Holland and South Holland. A county of
the Holy Roman Empire from the 12tl ceo-
tury, Hollard came under Burgundy in the
15th century and then (1500) under the Habs-
burgs. Prominent in the 16threntury *Revolt

of the Netherlands against Spanish Habsburg
rule, Holland became the chief province of the
independent United Provinces of t}Ie Nether-
lands. When the kingdom of the *Netherlands

was established in 1814, its importmce dimin-
ished. Nevertheless the whole country is still
commonly called Holland.

holly a tree or shrub of the widely distrib.
uted genus Ilex (300 species). The evergreen
English holly (1. aquifoliuml'grows to a height
of 15 m and has spiny lustrous dark-green
leaves and small white flowers; the female
flowers develop into red berries. It is widely
cultivated for hedging and used for Ctrrist-
mas decorations. Ferrllly. Aquifoliaceae. See also
MATf.

hollyhock A perennial herb, Althaeo rosea,
native to China but widely cultivated. Up to 3
m high, it bears large white, yellow, or red
fl owers. Family: Malvaceae.

Hollywood 34 ooN 118 15w A NW suburb of
Los Angeles, in California in the USA Founded
in the 1880s, it is the centre of the US film in-
dustry. Population (1996 est): 127 894.

holmium (Ho) A metaluc lanthanide el-
ement, discovered in 1879 by P.T.Cleve
(1840-1905) and named after his native city,
Stockholm. Holmium occurs in rareearth min-
erals, such as monazite (CePOJ. It forms an
oxide (Ho,O.) md halides (HoX,), but has few
uses. At no 67; at wt 7@93032; mp 1474"C; bp
2700"c.

holocaust The extermination of European
"Jews by the G€rmans (1q19-45). Some six mil-
lion Jews from many countries, two-thirds of
Eurolran Jewry, were killed in Auschwitz and
other *concentration camps.

Holocene epoch The present, or Recent,
epoch in geological time, including the last
10000 years from the end of the Pleistocene.
Some authodties consider it to be an inter-
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glacial phase of the Pleistocene. At the begin-
ning of the Holocene the rise in sea level re-
sulting from melting ice isolated Britain from
the rest of Europe.

holography A method of producing a
stereoscopic image without using a camera- A
beam of monochromatic coherent radiation
from a "laser is split into two using a semi-
transparent mirror; one bem falls directly
onto a photographic fllm or plate and the other
is reflected by the subject onto the fllm. The
two beams form *interference patterns on the
film, which is called a hologram. To recon-
struct the iruge,light of the same wavelength
from a laser is shone onto t}te hologram. The
interference pattern on the hologram dif-
fracts the beam and splits it into two parts.
One part gives a real two-dimensional image
and the other gives a virtual three-dimensional
iurage.

object

beam hologram

mtrror
Honding of image

3 D vinual
iruge rhage

rsonstruction

obseryer

hologlaphy. A three-dimensional image formed by two
beams of light is recorded as an inter{erence pattem on a

single plate. The two images, giving a 3-D eflect, are

reconstructed by shining a similar beam thmugh the
hologram.

Holst Gustav (Theodore) 17874-19341
British composer. Having studied composition
at the Royal College of Music, he taught at the
Royal College, Morley College, and St Paul's
Girls'School. His interest in oriental philosophy
inspired the chamber opera Sovitl'i (1908) and
other works. Among Ns most famous composi-
tions are the choral work lhe Hyfin of lesus
(1917), the tone pmmBgdonHeathlT92T), and the
orchestral suite The Planets (1914-761.

Holy Grail In medieval legend a vessel or
dish having supernatural power. Originally the

grail may have had some signiflcance in pre-
Chdstian Celtic mythology; but by the 12th
century it was associated with the chalice used
by Christ at the Last Supper and later given to
*Joseph of Arimathea, who received the blood
of Christ in it at the crucifixion Chr6tien de
Troyes combined the grail legend with the
*Arthurim legen( md the knightly quest for
the Holy Grail is a dominant theme in many
Arthurian romances. According to a passage in
William of Malmesbury (c. 1090-c. 1143), Joseph
brought the HoIy Grail to Glastonbury.

Holy lsland 1. (or Lindisfarne) 5541N 14sW
An island, in NE England off the NE coast of
Northumberland. Its monastery was founded
by St Aidan (635 AD); St Cuthbert was a bishop
here (685-87). 2. An islmd off the NW coast of
Anglesey.

holy orderc ln Christian Churches, specifl-
cally those accepting episcopary, the ranks of
bishop, priest, etc., conferred by a bishop-They
are traditionally divided into major and minor
orders, the former being the tanks of bishop,
priest, deacon, and (in the Roman Churth) sub
deacon. Holy orders are considered a *sacra-

ment by the Orthodox and Roman Catholic
Churches. Women priests were first ordained in
the Church of England in 1994.

Holy Roman Empire The successor to the
western *Romm Empire of mtiquity. The in-
stitution dates from 80o, when *Charlemagne

was crowned emperor of the West by Pope Leo
III. Its territory came to comprise much of W
and central Europe, being centred on Germmy
and Austria and including areas of E France and
N Italy. After the failure of Charlemagne's Car-
olingian dynasty the imperial title passed (962)

to the German kings, who retained it until the
Empire's abolition in 1806. Betwen the 11th
and 13th centuries the emperors vied with the
popes for dominance in Europe (see cuELFs
AND GHIBELIINES), a conflict from which the
Empire emerged much weakened. It was fur-
ther undermined by the "Reformation in the
16th century, the *Thirty Years' War in the 17th
century, and the rise of Prussia and was flnally
broken by Napoleon's conquest of imperial ter-
ritories in the early 19th century.

Holyrood House A palace in Edinburgh,
which is the Scottish residence of the British
monarch. A medieval building, it was substan-
tially modifled in the classical style from 1671

onwards by SirWiliam Bruce (d.1710).

Holy Spirit (or Holy Ghost) In Chistian the-
ology, the third person of the Trinity, cmqul
and of one substance with the Father and the

W

real
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Son. Old Testament references to the spirit of
God are given a more spmiflc application in the
New Testament Gospels: in St John's Gospel the
Holy Spirit is.seen as the "Paraclete'or Com-
forter; in Acts, the descent of the Holy Spirit
upon the Apostles is described. In art, the Holy
Spirit is usually symbolized by a dove.

Home of the Hircel, Alec Douglas-
Home, Baron (Alexand$ Frederick D.-H.;

1903-95) British statesman; Conservative prime
minister (1963-54). He ms an MP (1931-45,

1950-51) before he became the 14th Earl of
Home. After serving as foreign strretary
(1960 63), he renounced his lreerages to become
prime minister. Following the Conservative
electoral defeat (1964) he resigned the party
leadership (1965). He received a life peerage in
1574.

homeopathy the system of treating illness
developed by Samuel *Halnemann at the end
of the 18th century and based on the principle
of "Iike cures like." To treat a disease homeo-
paths prescribe tiny doses of a drug that in
larger qmtities would cause the symptoms of
the disease.

Homer (8th century nc)Greek epic poet, pre-

millions of
years ago

Ardipithaus Gmidus

Austtalopithqusanamensis _a'

sumed author of the fliad and Odyssey. He is be-
lieved to have .lived in Ionia in Asia Minor md
according to legend was blind. The lliad con-
cerns the Trojan War, and its basic tragic
theme is enlivened by the human sympathy of
its individual episodes. The Odyssey relates the
various adventures of *Odysseus during his
voyage home from the Trojan War to his king-
dom of lthaca. Both poems have had a pro
found influence on western culture.

Home Rule An Irish political movement to
repeal the Act of *Union with Britain and give
Ireland a legislature responsible for domestic
affairs. Fomded in 1870, the Home RuIe move
ment achieved pa.rliamentary prominence
under the leatership of "Parnell from 1880.
The Home Rule bills of 1886 and 1893 were de-
feated; in 1914 the third Home Rule bill was
passed but suspended for the duration of the
war. A modified act was passed in 1920 provid-
ing separate parliaments for northern and
southern Ireland This was accepted by the
north but rejected by the south which in 1922
gained dominion status as the Irish Free State.

homing instinct &e rvrrcne.rroN, ANTMAL

hominid A member of the Homiflidae family

t

Austtalopithqus
bahrclghazali s
Patanth@pus

borsel

(-J(,-----1S- E tudolf-
qsis

Australopithecus
aethiopicus

Paranthrcpus
robustus

Australopith4us
I afii@nB

,.\/Jarc G\r5

Homo eEtus Homo ergastet
(lava han,
Peking
man)

- Sntiinf
Homo gpiens, e.g.

heidelberyilsE
Hom spiehs

(modern
human5)

X = species became extinct
Homo n@nderthalqis

(Neanderthal man)

Homo. The human evolutionary tree is still lar fiom complete: the picture is constantly changing as new fossil
evidence comes to light. Palaeoanthropologists are still debating many of the relationships shown on this chart
(indicated by tfie broken lines).
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of primates, to which humans (Hoflo saflerxs)
belong. Besides H. sapiens, there are no surviv-
ing hominids: the others are known only from
fossil remains. The Hominidae include the gen-
eta Australopithecus, and Homo.

Homo A genus of *hominids characterized by
a large cranial capacity, erect posture, bipedal
gait, a thumb capable of a precision grip, and
the ability to make and use t@ls. Hofio erectus
(formerly called Pithec anthro Wsl fiist appeared
18 million years ago and made hand axes.
A contemporaneous species was H. eigastes,
which is thought by many authorities to be the
earliest direct ancestor of modern humans.
*Neanderthal man also belongs to the genus
Homo, as does *Cro.Magnon mar! who was
probably an early form of the species Horno
sopiens. See olso AvsrRALopITHEcus.

homosexuality Sexual attraction or rela-
tions between persons of the same sex. It is
known as lesbianism when the persons are fe-
males. Homosexual acts between consenting
adults in private are now legal in all EU coun-
tries. In 1991 the age of consent for homosex-
ual men in the UK was lowered from 21 to 18,

and in 2000 the age of consent for both homo
sexuals and heterosexuals was equalized at 15.

Since 20Ol homosexiral couples in the UK have
had the legal ilght to register their partner-
ships.

Honduras, Republic of A country in Cen-
tral America with a N coastline on the
Caribbean Sea and a short S one on the Pacific
OceaL Narrow coastal plains rise to mountain-
ous country, dissected by river valleys. The ma-

3brity of the population is of mixed Indial and
Spanish descent. Economy, mainly agricultural
the chief crops are bamas and coffee (the
principal exports). Almost half the land is
forested, with valuable hardwoods and pine.
Fishing is important, especially shrimps for ex-
port. The considerable mineral resources in-
clude gold, silver, lead tin and zinc, and
mercury. Histor)4 the area was a centre of
Mayan culture from the 4th to the 9th cen-
turies AD and was later occupied by the Lenca
Indians. Discovered by Columbus in 15O2, it be-
came part of the Spanish captaincy general of
Guatemala- It gained independence from Spain
in 1821 and then formed part of the Central
Arnerican Federation (1823-38). For the next
145years Honduras ms ruled bya series of mil-
itary dictators with only brief periods of civil-
ian rule. Military rule ended in 1982, when
Roberto Suam C6rdova became president; the
current president is Mmuel Zelaya- Honduras
suffered its worst natural disaster of modern

times in Nov 199& when torrential rains in the
wake of Hurricane Mitch devastated the capi-
tal leaving 8000 dead and 250000 homeless.
Honduras is a member of the OAS and the Or-
ganization of C.entral American States. Official
language: Spanish. Currenry: lempira of 100

centavos. Area: 112 088 sq km (43 2z7 sq mi). Pop
ulation (2ffi7 est): 7483763. Capital: Tegucigalpa-

Honegger, Arthur (1892-1955) French com-
poser, born in Switzerland. He was aone of Les
Six and developed his own polyphonic and dis-
sonant style. His compositions include five
symphonies, the stage works King David (7921\

and loan of Arc at the Stakc (7934-35), chamber
music, and piano music.

honesty A herbaceous plant of the European
Eenos Ltnaria (3 species). Up to 1 m high" it is
often grown in gardens.for its papery seed
heads. L. annua bas white to purple flowers
while L. variegata has crimson flowers and var-
iegated foliage. Furily. Crucif erae.

honey A sv/eet thick yellow symp collected
from the honeycomb of bee hives. Bees suck
nectar from flowers and empty it into the cells
of their hives, where they convert the sugar it
contains from sucrose into dextrose and laevu-
Iose. Honey consists of about 70% sugars, 18%

u/ater, and small amounts of minerals, pollen,
and wax.

honey badger see RATET.

honeybee A social *bee, Apts mellifera, also
called hive b€e. Native to Europe, it is reared
worldwide for its *honey and *beeswax. Hon-
eybe€s have large colonies with 5000G-80000
workers during the summer and a welldefined
caste system. Workers attend to nest building,
food gathering, and brmd care; they use dmces
to communicate the location of food sources to
other colony members. The queen Iays her eggs
in wax chambers (cells). Larvae hatching from
fertilized eggs and fed on protein-rich "royal
jelly" throughout their development become
queens. New colonies are formed by a swarm of
workers led by the old queen (compore ruu-
BLEBEE); a young queen continues the estab-
lished colony. Fmily: Apidae.

honeyeater An arboreal songbird belong-
ing to a family (Meliphagidaei 160 spmies) m-
curring chiefly in SE Asia and Australasia. They
are 10 to 35 m long md have a drab plumage.
The slender bill is dom<urved and the long
exfensible tongue has a central trough,
through which nectar is drunh and a brush-
like tip for collecting pollen and small insects.

honeysuckle A shrub or twining plant of

W
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the genus Lonicera (7OO species). The common
Eurolrem honeysuckle (L periclymenuml, also
called woodbine, is a trailing shrub with clus-
ters of tubular yellowish flowers. Some species
are cultivated as ormmentals, including the
fragrant climbing honeysuckle (L. joponical.
Fmlly: Coprif olioceae.

Hong Kong A special administrative region
of S China" which mtil l July 1997 was a Bdtish
crom colony. It consists of the island of Hong
Kong, the minlmd peninsula of Jiulong, the
New Territories, and Stonecutters Island. Much
of the land is steep and barren. The majority of
the population is Chinese. Economy. owing to
its strategic position and fine mtural harbour,
it is an important entrep6t and banking cen-
tre. Much of China's foreign trade passes

through Hong Kong. The export of manufac-
tured goods has become increasingly impor-
tant since World War II and the textile and
clothing industry accounts for over half the
total domestic exports. Electronics and plastics
are also important and there is some heavy in-
dustry. Tourism is a major source of revenue. A
new airport (the world's largest) opened in
1998. Hisrtry: the island was ceded to Britain by
Chim at the end of the first Opium War (1842)

md Kowlmn (Jiulong) was added in 1860. In
1898 the New Territories were granted on a 9q
year lease. Hong Kong was occupied by the

Japanese during World War II. The 1980s saw a
big influx of refugees from Vietnm (boat peo-
ple) md the flrst forced repatriations. The re-
turn of the colony to Chinese control in 1997

was agreed between Britain and China in 1984.
In 1992 Chris Patten was appointed governor to
oversee the trmsition to Chinese rule. Hong
Kong is now governed by an executive council,
headed by the chief executive, and an elected
legislative council. Offi cial languges: Chinese
and English. Currency: Hong Kong dollar of 100
cents. Area: 1031 sq km (398 sq mi). Population
(2002 est): 6 785 000. Administrative centre: Vic-
toria.

Honolulu 2119N 15750w A city in the USA,
the capital of Hawaii on SE Oahu in the central
Pacific Ocean. It is the sile of three universities
and of Iolani Palace, the former royal resi-
dence. *Pearl Harbor is still an important naval
base. Population (2OOO\: 377 657.

Honshu The largest of the four main islands
of Japan, situated between the Pacific Ocean
and the Sea of Japan. It is mountainous, vol-
cmic, and prone to earthquakes. The historic
centre of Japan, it has been the site of its capi
tal since earliest times. Most of Japaa's major
ports and cities are here. Rice, fruit, cottorl and

tea are grown; mineral wealth includes oil,
zinc, and copper. The tmditional industry is
silk but the many modern iodustries include
shipbuilding, iron and steel, chemicals, and tex-
tiles. Area: 230448 sq km (88976 sq mi). Popula-
tion (]995):100995000. Chief tom: Tokyo.

Hooch; Pieter de (1629-c.1684) Dutch
painter, born in Rotterdam. Working in Delft,
Leiden, and Amsterdam, he excelled in small
paintings, such as lhe Pantry (Rijksmuseum,
Amsterdm), depicting household tasks in
courtyards or dark interiors.

Hood, Samuel, 1 st Viscounl (77 24-1s16\
British admiral, who achieved eminence in tle
American Revolution, when he defeated the
French off Dominica (f82). In the French Revo-
lutionary Wars he captured Toulon (1793) and
destroyed the defences of Corsica (1794).

Hooke, Robert (1635-1703) British physicist
and instrument maker. In 1660 he discovered
Hmke's law which states fhat for an elastic
body, the stress is directly proportioned to the
strain. Mmy of his microscope studies were
published in Micrographia (1665). Appointed a
city suroeyor after the Fire of London, he de-
signed several buildings, including the College
of Physicians.

Hook of Holland (Dutch name: Hoek van
Holland) 51 59N 4 07E A port in the SW Nether-
lands, in South Holland province at the North
Sea end of the Nieuwe waterweg (New water-
way). A ferry service operates from here to
Harwic[ England.

hookworm A parasitic "nematode worrn in-
habiti+g the intestine of mimals and man.
About 1 cm long, hmkworms attach them-
selves to the gut lining and feed by sucking
blood and body fluids. The two rnain species in-
fecting man ate Necator americanus, of the
southern USA arrd Africa" and the Eurasian An-
cylostoma duodenale.

Hoover, Herbert (Clark) (1874-1e64) US
statesmm; Republicm president (1929-33). As
secretary of commerce 11921-29lhe was chair-
mm of commissions that initiated construc-
tion of the Hoover Dam (named after him)and
the St Lawrence Seaway.

hop A perennial climbing hetb, Humulus
lupus. Native to Eurasia, where it grows to a
Iength of 3-6 m in hedges and thickets, it is
widely cultiwted for its pale yellow-green fe-
male flowers ("cones"), which are used in brew-
ing to flavour beet. Famll1r. Cannabiaceae

Hope, Bob (Leslie Townes Hope;1903-2003)
US comedian, born in Britain- He starred in a
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number of popular films during the 19t0s, in-
cl:;.dtng Ro od t o Z anzib ar (L9471 and other "RGd"
films in which he partnered Bing *Crosby. He
gave many performances for US trmps. He was
awarded an honorary British knighthood in
1998.

Hopkint Gerard Manley (1844-89)
Bdtish poet. He converted to Roman Catholi-
cism in 1865 and was ordained as a Jesuit priest
in 182. In verse of daring originality he re-
jected conventional metres in favour of a flex-
ible 'sprung rhythm." "The Wreck of the
Deutschland" and'The Windhover" are among
his best-known poems, which were published
posthumously in 1918.

Horace (quintus Horatius Flaccus;65-8 Bc)
Roman poet. Reduced to poverty after fighting
for Brutus in the Civil War, he became a lead-
ing poet under the emperor Augustus and ac-
quired a farm near Rome, celebrated in his
poetry. His Odes and his Sotires and verse Epis-
tles vividly portray contemporary Roman smi-
ety.

hormone A substance that is secreted into
the blood in small quantities to cause a re-
sponse in a specific target organ or tissue of
the body. Hormones are produced ald secreted
by *endocrine glands and by specialized nerve
cells (see NEURoHoRMoNE) under the control
of the nervous system or in response to
changes in the chemical composition of the
blood Hormones regulate short-term physio-
logical processes, such as digestion, and long-
term changes, such as those associated with
growth and reproduction; they also help to
maintain a constant internal environment in
the body. The following are some of the more
important hormones known in humans:
*ACTH, *gonadotrophin "growth hormone,
md *prolactin (secreted by the pituitary);
*corticosteroids, e.g. cortisone, and "adrenaline
(from the adrenal glalds): *androgens and
*oestrogens (from the sex glands); ttryroid
hormone (from the *thyroid gland); *insulin
and glucagon (from the pancreas). Chemically,
most hormones are proteins or steroids. The
study of hormones is called endocrinology.

hornbeam A tree of the genus Carpinus (26

species), of N temperate regions. The common
Eurasian hornbeam (C. betulus)has smmth grey
bark, oval pointed leaves with prominent
veins, and small nuts with conspicuous winged
bracts. It is planted for ornanent and for its
hard fine-grained timber. Famil),: Corylccece.

hornbill A bird belonging to a fmily
lBucerctidaei 45 spies) occurring in Old World

tropical regions.38-150 cm long, hornbills are
characterized by a huge bill, often bearing a
large bony "helmet,' and feed on frrtit and
berries. Order: Coraciif ofines (kt\Efrshers, etc.).

hornblende A mineral of the "amphibole
group, which occurs widely in igneous and
metamorphic rocks. lt consists mainly of sili-
cates of sodium, calcium, magnesium, and iron.
It is black or greenish black and occurs in crys-
talline or mssive form.

hornet A social *wasp, vespa crubro, tbat is
common throughout Europe and has spread to
North America and elsewhere. 35 mm long, it is
tawny-yellow with brown markings and nests
in hollow trees. It feeds chiefly on insects, nec-
tar, and fruit juices and its painful sting can be
dangerous to humans. Members of the genera
Dolichorespula, Parawsytulo, and Vespula may
also be known as hornets.

HorowilE, Vladimir (19e1-s9) Russian pi
anist, who settled in the USA in 1940. Horowitz
excelled in Russian music and in his own tran-
scriptions.

horce A hoofed mammal, Equus caballus, do-
mesticated for pack and draught work riding,
and sport. The earliest horse is believed to have
been "eohippus, which is thought to have orig-
inated in North America and spread to Asia
Successive larger forms evolved, in which the
central tm became enlarged as the hoof; these
horses developed from forest browsers to be-
come grzing animals of the plains.

The rnany breeds of modern horse are
grouped into ponies, light horses, and draught
horses. They range in size from the tiny Fala-
bella (developed ir Argentina from Shetlald
pony stock) to the massive *Shire horse and are
measured in hmds (1 hand = 4 in = 10.16 cm) to
the top of the shoulders (withers). According to
breed, horses mature at 3%-5 years of age and
the lifespan is usully 20-35 years. Mares have
a gestation period of 11 months, producing
usually a single fml. Horses belong to the fam-
ily Equidae, which also includes asses arrd *ze-

bru. See illustration on p.430.

horse chestnutA broad spreading tree, Aes-

culus hipwostaflurn, native to SE Europe and
widely planted as m ormental. It grows to a
height of 25 m, producing large compound
Ieaves and white flowers: the green spiny fruits
ripen to release large brown shiny seeds
(conkers). Fmi-ly Hipryostanaceae.

horce fly A stout-bodied fly of the genus Ta-

bonus (the tem is also used lmely for the
other genera-{hrysops (deerflies) artd Haemo-

r
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horse. The points of a horse.

towta (cler flies)-of the family Tabanidoe:
2500 species). Male horse flies feed on nectar
but the females are bloodsuckers and inflict
painful bites on man, horses, cattle, etc. A few
sp€cies transmit diseases, such as tularemia
and anthrax.

horsepower (hp) A urdt of power equal to
550 foot-pounds per second. It ms devised by

James 
*Watt, who found that a strong horse

could raise a weight of 150 pounds 4 feet in 1

second. See also w,q.tt.

horseradish A perennial herb, Armoracia
rustic4na, probably native to SE Europe and W
Asia and widely cultivated- Growing to a height
of 125 cm, it has fleshy pungent roots from
which horseradish sauce is made and it bears
small white flowers. Family. Crucif oae.

horceshoe crab A targe nocturnal marine
*arthropod (up to 50 cm long), also called king
crab, belonging to the subclass Xiphosilra.The
two living genera, Limulus and Tachypleus, are
found in shallow waters on the E coasts of
North America and Asia respectively. They
have a hinged body covered by a brown horse-
shoe-shaped carapace and a long tail spine.

They can swim but usually burrow in sand,
feeding on worms and thin-shelled molluscs.
Cl6si Meristomata.

hoiliculture The culti\etion of vegetables
(also known as market gardening) and fruit for
food and of trees, shrubs, and other plants for
ornament. Horticulture is both a popular de
mestic pastime and an important commercial
activity. Higher-yielding and more disease
resistant plant varieties" increased meclErri-
zatiorl the use of new cultirration tedmiques,
and the application of fertilDers and pesticides
have all contributed to improved productivity
and quality.

Horus The Egyptian sun-god, usually por-
trayed as a falcon or with a falcon's head. He
was the son of *Osiris and *Isis. The pharaohs
were conceivd as the incarnations of Horus as
earthly ruler and added the god's name to their
titles.

hospice An establishment that provides care
for the terminally ill Hospices specialize in eas-
ing the physiel md mental distress of the pa-
tients and providing support for tlteir families
Most modern hospices are modelled on St
Christopher's hospice, founded in London in
1967 by Dame Cicely *Saunders.

ho3pital An institution providing diagnostic
and therapeutic services for the sick on a resi-
dentid (in-patient) or nonresidential (out:pa-
tient) basis. In the ancient world such medical
services as efsted were provided by religious
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organizations. In Europe in the middle ages

many institutions for the care of the sick were
founded by monastic orders and later, during
the Crusades, by orders of knighthood. St
Bartholomew's (1123) md St Thomas's (1207) in
London date back to this period In the UK,
during the 18th and lgth centuries, many new
voluntary hospitals were founded by phil-
anthropists and staffed by doctors who gave

their services free. Municipal hospitals with
paid medical staff arose alongside the volun-
tary hospitals; both systems were nationalized
by the National Health Service Act (19t6). Since
then all NHS hospitals have provided free ser-
vices, although some have a small number of
paybeds. In the 1990s many hospitals optd to
be run by self-governing NHS trusts, obtaining
income by providing services to health author-
ities and fund-holding GPs. In 1999 the labour
government replaced this 'interml market" in
NHS services with a system under which the
trusts contract long-term service agreements
with teams of doctors and nurses (primary care
groups). Under the Private Finance Initiative
(192), hospitals can now be built, nnanced, and
operated by private interests who lease them
to the NHS. From 2004 the best-performing
hospitals can apply to become so-called'foun-
dation hospitals," which will enjoy greater ad-
ministrative autonomy. See also NATIoNAL
HEALTH SERVICE.

Hospitallers (order of the Hospital of St

John of Jerusalem) A religious order of knight-
hood that began as a hospital for pilgrims to
Jerusalem (c.1o70) and during the *Crusades

took on a military function The Hospitallers
v/ere the great rivals of the *Templars and im-
mensely wealthy. After the fall of Acre (129)
they established themselves in C)?rus, Rhodes,

and finally Malta.

Hosta A genus of perennial herbaceous plants
(10 species), native to Ctrina and Japan and
widely planted in gardens. They are grown
chiefly for their often variegated foliage-but
they also produce attractive spikes of purplish
or white funnel-shaped flowers. Famil),: lili-
aceae.

Houdini, Harty (Erich Weiss; 1874-1926) US

magicim. His ability to escape from hmdcuffs,
straitjackets, and locked containers, even when
under water, gained hirn an international reP-

utation.

housefly A dull-grey fly, Musca donestica,

that is a worldwide household pest. The adult is
5-7 mm long, with mouthptrts used for suck'
ing up organic liquids of all kinds. Through the

contamimtion of food it spreads many serious
diseases, such as ryphoid, tuberculosis, and
dysentery. Family Muscidae.

Houston 29 45N 95 25W A city in the USA, the
main port in Texas. Fornded in 1836, it is
named after the Texan leader Sam(uel) Hous-
ton (1793-1863). It expanded rapidly following
the building of a canal 11972-14],, linking it to
the Gulf of Mexico, and the development of
coastal oilfields. One of the world's major oil
and petrmhemical centres, Houston also has
shipbuilding and steel mufacture. The Lyn-
don B. Johnson Spa.ce Center is nearby. Popula-
tion (2000): 1 9s3 631.

hovercraft 1or air<ushion vehicle) A ship
like vehicle equipped with powerful blowers
capable of lifting it off a surface so that it rides
on a cushion of air, which is containd within a
rubber skirt. It can navigate on almost any
kind of surface and is moved forward by pro
pellers. The Erst hovercraft was built by
Christopher *Cmkerell in 1959. Hovercraft
were used as ferries between England and
France but have been superseded by high-
speed *hydrofoils, which use less fuel.

stationary air cushifi

d.numdEmbq type

stationary air cushion

annulardrambs ttp.

thrust of

aerodynamic
drao
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hovercraft. ln the plenum chamb€r the air cushion is

produced by a horizontal fan; the cushion in the centre is

almost at rest and is sunounded by a fast-moving ring o{

turbulent air. ln the annular chamber the cushion is
fomed within an annular ring of ieB, the nozler of
which are sloped inwards. The lorer figure shows fie
forces acting on a hovercraft.

hoverfly A fly, alm called a flowerfly or syr-
phid fly, belonging to the family Syphidae
(about ,1000 species). Many species are black and
yellow resembling bees and wasps, but they do
not sting. The larvae of many hoverflies are
scavengers in decaying organic matter or the
nests of ants, termites, or bees.

Howard, Catherine (c.L520-421 The fifth
wife ($40-42) of Henry YIII of England. She

q

air
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was beheaded for treason when Henry learnt
of her premarital love affairs.

Howard, Sir Ebenezer (18s0-r928) British
theorist of town planning. His book Garden
Cities oJ Tomorraw, flrst published under this
title in 1902, propounds his concept of ideal
spacious suburbs. This was first real2ed in the
planning of Letchworth (1903), Lutyens' design
for Hampstead (1908), aIld Welwyn Garden City
(1e20).

Howard, ,ohn (c. u26-90) English prison re-
former. Horrifled by conditions in Bedford
gaol, which he inspected while high sheriff of
Bedfordshire, Howard campaigned for sanitary
improvements and wages for gaolers. An act of
124 achieved his aims. The Howard kague for
Penal Reforrq founded in 1866 as the Howard
Association, was named after him.

Howard, John $lllinston) (1939- )Aus-
tralim politicim: prime minister (f996- ).
The leader of the Liberal Party from 1985 to
1989 and again from 1995, he led his party to
victory in elections in 1996, 1998,2001, md 2004.

Howard, Leslie (Leslie Howard Stainer;
189G-19{3) British actor of Hungarian descent.
He became famous as the romantic leading
man in both British and US fllms, including The
karlet Pimpernel 17935),, Pygmalion (1938), md
Gone with the Wind (1939). He was killed when
his aeroplane was shot down by German air-
craft.

Howard, Michael (1941- )Bdtish politi-
cian; leader of the Conservative Party (2003-
05). He entered parliament in 1983 and held
several ministerial posts, including home sec-
retary (1993.97).

Howard, Trevor (1916-88) British actor.
After working in the theatre in the 1930s he
concentrated on fllms, including Brief En-
c oilnt er 1794$L The Thir d M an (79491, M ut ifl y on the
Bounty (7962), Ryan's Daughter (7970), andwhite
Mischief $9€7l.

Howe, (Richard Edward) Geoffrey,
Baron (D26- ) British Conservative politi-
cim; chancellor of the exchequer (1979-831:fot
eign secretary (1983-89). He became deputy
prime minister in 1989 but unexpectedly re-
signed in 1990, coDtributing to the fall of Mar-
garet Thatcher as prime minister.

howitzer A low-velocity *artillery firearm
with a shorter barrel and a larger bore than
a gun but a smaller bore and longer barrel
than a *mortar. They are often mounfed on
carriages that emble them to fire either flat
gun-type tmjectories or arched mortar-type

trajectories. They were widely used in World
War I. The word comes from tfre Dutch houw-
itztr, cataptlt.

howler monkey A large monkey belonging
to the genus Aloilattc (6 species), of Central and
South American forests. Howlers are 115-180
cm long including the tail (5E-91 sn) and are
named after their loud voices. They have
beards over their enlarged throats, prehensile
tails, and live in groups of up to 40 individuals.
Fanily. Cebidae.

Hoya &e waxrreNr.
Hoyle, Sir Fred (lvts-2001) British as-
tronomer, who with HermamBondi (19D-
2005) and Thomas Gold 11920-2W41 proposed
the *steady-state theory of t}te universe. His
other theoretical studies were mainly con-
cemed with stellar evolution. He was also a
leading science writer and a notable science-fic-
tion writer.

Huancayo u05S 7512WA ciry inW Peru, the
chief commercial centre of the central Andes.
It has a cathedral and a university (1!162). Popu-
lation (1998 est): 305 039.

Huang Hai See vELLow sEA

Huang Ho See vELLow RrvER.

Hubble constant (H.) The rate at which the
velocity of expaasion of the universe dranges
urith distance. It relates the recessional veloc-
ity, V, of a distant galaxy to its distance, D.
Hubble's l,aw, proposed in 1929 by the US as-
tronomer Edwin Hubble (188H953), states
that recessional velocity and distance are di-
rectly proportional V = H-D.

Hubli 62oN z514E A city in India in Kar-
nataka- Together with Dharwar, it forms one
of the state's most populous ar€as. Industries
include cotton and newspapers. Population
17991\:6a7 6a0.

Huddersfield 5839N 147w A town in N
England, in Kirklees unitary authority, West
Yorkshire, at the confluence of t}te Rivers
Colne and Holme. Formerly a major wool tex-
tile tom, Huddersfleld now has important
malufacturing and chemical industries; it is
also a centre for culture and sport. Population
12007\:745234.

Hudson, Henry (d.1611) English navigator.
In 1607 he sailed in search of the *Northeast

Passge to China, reaching Spitzbergen He
tried again, unsuccessfully, in 1608. On a third
voyage, under the auspices of the Dutch Est
India Company, he sailed some 240 km (150 mi)
down what came to be called the Hudson River.
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His fourth vgyage (1610-11) took him to what is
now Hudson Bay, where his men mutinied and
cast him adrift.

Hudson Bay I huge shallow oceanic bay in N
central Canada, linked to the Atlantic Ocean by
Hudson Strait and to the Arctic Ocean by Foxe
Channel. Frozen during winter, in summer it
carries grain ships from W Canada to Europe.

Hudson River A river in the NE USA, flow-
ing from the Adirondack Mountains to New
York Bay, where it forms part of New York
Harbor. An important commercial wateruay,
it is linked by canals with the *Great Lakes and
t}Ie *St lawrence River. Length:.192 km (306

mi).

Hudson's Bay Company A fur-trading
comFlny, formed in 1670, that was given set-
tlement and trading rights in Canada- It en-
gaged in riralry with the Northwest Company
from the 178os until 1821 when they were
united under the name of the Hudson's Bay
C.ompany. In 1870 it sold its territories to
Ca[ada but remained a major fur-trading
agency with headquarters in London.

Hue 16 28N 1o7 35E An ancient city in central
Vietnam, on the Huong estuary. A commercial
centre, Hue bas textile, timber, and cement in-
dustries. History: a Chinese military stronghold
from about 200 Bc, Hue lat er fell to Champa
and after 1635 was the capital of Arinm md
after 1802 of the short{ived Vietnamese em-
pire. It suffered heavily during the Vietnm
War. Population (1992 est): 219149.

Hughes, Howard (Robard) (rsos-76) us
aviator, flhn producer, md multimillionaire.
After founding t}re Hughes Aircraft Company
he broke the landplane speed record in 1935,

reaching a speed of 352 mpll His films include
Hell's Angels (79Bo1, Scarf ace lL93Z), ed The Out-
law l1944l. From 1950 until his death he lived in
seclusion.

Hughes, fed (1930-9s) British poet. His first
volume, The Hawk in thc Rain (7%71, contained
many poems concemed with the natural world
written in a forceful energetic style. The
poems in Crow (79701 are characterized by in-
creased violence of language and subject mat-
ter. He became poet laureate in 1984. Later
works include the adaptation Tales Jrom Ovid
(1997) md Birthday Letters (1998), a sequence of
poems about his doomed marriage to Sylvia
*Plattr- He was appointed to rhe OM in 1998.

Hugo, Victor (Marie) (18o2-8s) French
poet, drmtist, and novelist. After several

early novels and volumes of poetry, his leader-

ship of the Romantic movement was con-
firmed by the success of his drama Hernani
(1831). During the 184os lle became involved in
republican politics ard, after the coup d'6tat
by the future Napoleon III in 1851 he went into
exile in the Channel Islands until 1870. His later
major works inclluded ks Contemplotions (1856),

a volume of poems, and the novelLes Misbrables
(1862).

Huguenots French Protestants. Their name
is derived from the Swiss4erman Eidgenoss,

confederate. The Huguenots, chiefly followers
of John Calvin, were soon an influential na-
tional minority. The rivalry of their leaders
with the prominent Roman Catholic Guise
family oused the *Wars of Religion 11562-94lr.
The Edict of Nantes (1598) guaranteed the
Huguenots freedom of worship but after the
revocation of the Edict (1685) over 250000
Huguenots emigrated.

Hu Jantao (1912- ) chinese politician" who
succeeded "Jiang Zemin as general secretary of
the Crmmunist Party in 2002 and as president
of China in 2003. He was previously vice presi-
dent (1998-2003).

Hull See xrrcsroN-uPoN-HUrL.

humanism 1. The intellectual movement
that formed the basis of Renaissance culture.
Humanist scholars were inspired by the redis-
covery md study of classical Greek md Romm
authors, which had been initiatd in Italy by
such men as *Petrarch and *Boccaccio. Turn-
ing away from the theological bias of their
predecessors, they concentrated on human
achievements. *Erasmus was the greatest N
European humadst. 2. A zothrentury philo-
sophical viewpoint based on atheism, holding
religion to be an outmoded superstitiort.

human rights Privileges claimed or eni)yed
by a humm being simply by virtue of being
human. The concept developed from Rom
ideas of "natural Law' entailing 'natural
rights" to 2oth{entury liberal acceptance of
the idea that human beings should have cer-
tain equal civil, political, and economic rights.
The UN Universal Declaration of Hum
Rights (191t|), itself not a legally binding code,
has spawned various subsequent agre€ments,
such as the Covenants on Civil and Political
Rights and on Economic, Smial, and Cultural
Rights (1966), accepted as binding by 35 states. A
UN High Commissioner for Human Rights was
appointed in 19&1. The European Convention
on Humm Rights was promulgated in 1950 and
the Europem Court of Hulrm Rights estat!
lished in 1959. In 1998 the UK parliament passed

@
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the Human Rights Act, under which the Euro-
pem convention on Human Rights was incor-
porated into English law.

Humber An estuary in N England, flowing
from the confluence of the fuvers Ouse md
Trent to the North Sea past the ports of
Kingston-upon-Hull, Immhgham, and Grims-
by. The Hrmber Bridge (opened 1981) was
formerly the world's longest single-span sus-
pension bridge, with a main span of 1410 m
(4626 ft). Length: & km (a0 mi).

Humboldt Current (o/ Peru Current) An
trem current constituting part of the South
Pacif,c memic circulation system. It flows N
off the Peruvian coast of Sbuth America. It is a
cold current rich in plankton and the fish that
feed on them, giving rise to Peru's prosperous
flshing industry.

Humboldt Glacier The largest knowD glac-
ier in the N hemisphere, in NW Greenland. At
its end ir Kane Basin it is 100 km (60 mi) wide
and 91 m (300 ft) high.

Hume, David (u11-76) Scottish phitosopher
and historim. In A Treatise of Human Nature
('1739-4Ol he developed his influential distinc-
tion between impressions and ideu. For Hume
almost nothing about existenc€ was demon-
strable; regarding the existeDce of God, he
maintained an incisive agnosticism. Although
an empiricist like *Lmke and *Berkeley, Hume
modified probl€matic aspects of their philosG
phies in favour of psychological explanations.
Hume's Hislory o, Englandl7754-621 was a b€st-
seller for many years.

Hume, John \1937- | Northern Irish politi-
cim; leader of the *Social Demtrratic and
Labour Party 11979-20011. In 1998 he was
awarded the Nobel Peace Prize (jointly with
Drid *Trimble) for his role in the peace pro-
cess that led to the Good Friday Agreement of
that year.

humidity A measure of the amount of water
vapour in the atmosphere. Absolute humidity
is the mass of water vapour in unit volume of
air, measured in kilograms per cubic metre.
Relative humidity is the ratio of the absolute
humidity at a given temperature to the rExi-
mum humidity without precipitation at rhe
same temperature, usually expressed as a per-
centage.

hummingbird A brightly coloured bird be.
longing to a New World family (TrochilidoeiSz\
species). Hummingbirds are 5.5-20 cm long and
have a slender often domcurved bill and a
brush-tipped tongue for feeding on nectar and

small insects. Hummingbirds can hover, fly
baclcrards, and produce a huming noise by
the rapid vibration of their wings during
flight. Order: Apodifornes (swifts, etc.).

Humperdinck, Engelbert (18s4-r921) Ger-
man composer. He assisted Wagner with the
score of Parsifal in 1880-81. Of his mmy operas
only Htinsel und Gretel (1893) is still popular: it
blends German folklore with Wagnerim oper-
atic techniques.

humus The black orgmic matter in soil re-
sulting from the decomposition of dead plants
and mimals (humification). It is dchin such el-
ements as carbon, nitrogen, phosphorus, and
sulphur, which maintain soil fertility and pro-
mote plant growth. Humus also improves
water absorption and workability of the soil.

Hundred Years' War (1337-1,153) A war be-
tween England and France. It was precipitated
by Edward III's claim to the French throne. The
Treaty of *Br6tigny (1360) recognized initial
English successes at Sluys (1il40), "Cr6cy (1346),

and Poitiers (1356) but thereafter the war was
waged intermittently with frequent truces.
Henry V of Englmd achieved recognition as
heir to the French throne after his victory at
*Agincourt (1415), but the more vigorous
French prosecution of the war (inspired by
*Joan of Arc) reversed his triumph and by 1,[53
England had been expelled from all French ter-
ritory except Calais.

Hungarian A language of the Finno-Ugric
branch of the Uralic family. It is spoken by 14
million people mainly in Hungary, where it is
the offlcial language, and in Slovakia, Romania"
and Yugoslavia. It uses a modified Latin alpha-
bet and has borrowed many words from sur-
rounding languages. See olso Macyaxs.

Hungary, Republic of (Hungarian name:
Magyar Kdztersasag) A country in central Eu-
rope. It lies mainly in the basin of the middle
Danube, which forms the NW boundary with
Slovakia before running N-S across the centre
of the country. To the E of the Danub€ ties the
Great Hungarian Plain; to the W an undulating
plain rises to some low hills in the SW and in
the NW to the hilly Bakony Forest. The pmple
are mainly Magyars, with minorities of Ger-
mans, Slovaks, and others. Economy: under com-
munism agriculture was orgmized collectively
and most farms are still cooperatives; the main
crops are wheat and maize as well u fruit and
vegetables Mineral resources include bauxite,
oil, coal, and natural gas but most fuel supplies
come from Russia After 199 all industry was
nationalized md there was considerable exlm-
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sion. From 1968 there ws a certain mount of
decentraliation, although overall state control
was maintained. In 1992 it was drided that
fime 75% of industry should be privatized. Ex-
ports include tEnsport equipment, computer
software, and fruit and vegetables. Hisrorla the
Magyars reached the Danube area in the 9th
century AD and settled there. In the 11th cen-
tury St "Stephen I converted the country to
Christimify md became the first Hungarian
king. After a long period of dynastic struggles
and threats from foreign powers, Hungary was
conquered by the Turks in 1526 and in the 17th
century it becme lnrt of the Habsburg Em-
pire. In 1867 Hungary gained internal self-
goverment as part of the Dual Monarchy
of *Austria-Hungary. In 1918 Hungary became
a republic but, after a short period of com-
munist rule, a constitutional monarchy was
formed. After World War II it became a repub-
lic again and in 1919 the communists gained
control. ln 1956 an anti-Stalinist uprising was
crushed by Soviet forces. Pressure for liberal
reform led to the introduction of pluralist
democracy in 198q the Communist Party was
reformed as the Hungarian Strialist Party,
which formed governments in 1994-98 and
from 2002. Hungary joined NATO in 1999 and
the EU in 2004. off,cial language: Hungarian
(Magyar). Currency forint of 100 fl116r. Area:
93 035 sq km (35911 sq mi). Population (2007 est):

9956 103. Capital: Budapest.

Huns Nomadic peoples, originating in Mongo-
lia who overran much of SE Europe in the late
4th and 5th centuries, overthrowing the *Os-

trogoths and then invading the Roman EmPire.
United under *Attila, the Huns invaded Greece,
Gaul, and flnally Italy (452). The death of Attila
(453) fragmented their empire and they were
defeated by a coalition of tribes at Nedao (,155).

Hunt William Holman (1827-1910) British
painter. He helped found the *PreRaphaelite

Brotherhood. His symbolic paintings include
The Light of the World (Keble College, Oxford)
andThe kapegoat (Port Sunlight), inspired by a
visit to S)'ria and Palestine (1854).

Huntangdon 52 20N 012w A rom in E Eng-
land, in Cambridgeshire on the Great Ouse
River. A market town with printing, brewing,
and knitwear industries, Huntingdon is the
birthplace of Oliver Cromwell. Population
(2001): 19830, with fumanchester.

hurdling A track event in athletics in which
sprinters jump ten hurdles in the course of a
race. Distmces are 110 m ild 4O0 m for men
and 100 m for women. For the 110 m the height

of the hurdles is 106.7 cm (35 ft), for the.rcO m
it is 91.4 cm (3 ft), and for the 100 m 84 cm (2.75

ft). Racers are not normally disqualifled for
knocking hurdles over.

hurling (or hurley) An Irish 15-a-side stick-
md-ball field game similar to *hockey, over
3000 years old. The ball is hit or carried
through the air with a broad-bladed curved
stick, the hurley (Gaelic word: caman), and may
be caught in the hand. A goal, hit under the
crossbar, scores three points; a hit between the
posts but above the bar scores one.

Huron, Lake The second largest of the Great
Lakes in North America, situted between the
USA and Canada It is an important
route carrying iron ore, coal, grain,
Area: 59 5/0 sq km (23 0o0 sq mi).

'LIo'T,i W
hurricane 1. A tropical *cyclone with sur-
face-wind speeds in excess of @ knots (32.7 m
per second) that occurs aromd the Caribbean
Sea and Gulf of Mexico. The centre (eye) of a

hurrime is an area of light winds around
which strong winds, cloud, and rain bands spi
ral. 2. Any wind reaching force 12 on the
"Beaufort scale (in excess of 54 knots or 32.7

metres per second).

husky one of several breeds of compact
sturdy deeprhested dogs used for pulling
sledges in Arctic regions. The Siberian husky
has small erect ears, a long muzzle, and a
brushlike tail The dense double-layered coat
provides insulation against the severe climate.
Height:51-63 cm. See 4lso SAMoYED.

Hussein (ibn fahl) (1935-99) King of Jor-
alan (1952-99). He became king following the
deposition because of rnental illness of his fa-
ther Talal. Hussein led Jordan into the 1967

AEt|Israeli War, in which it lost the *West

Bank of the River Jordan to Israel. In 1970 he
ruthlessly crushed Palestinian guerrillas but in
1974 under pressure from other Arab com-
tries, he accepted the claims of the Palestine
Liberation Orgmization to the West Bank. In
the 1990s he took a role in the Arab-Israeli
peace process. He was succeeded by his son, Ab-
dullah II.

Hussein, Saddam 17937-2@61 Iraqi states-
maq Ba'athist president of Iraq (197}2003). He
repressed such minority groups ils the Kurds,
established his own personality cult, and led
Iraq into the "Iran-Iraq War. His annexation of
Kuwait (1990) led to the *Gulf War, in which his
forces were routed by a US-led coalition. In the
199Os his deflance of UN ceasefire terms led to
further US air raids. Defeat in the 2003 *Iraq
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War led to the collapse of his regime: he was
subsequently captured, tried, and ex{uted.

Hussites The followers of the Bohemian
heretic Jar Hus (1372-1415). They demanded a
reformed mtional Church with a vernacuLar
liturgy. In spite of crusades led by the Holy
Romm Emperor Sigismund, the Hussites re-
mained undefeated until a compromise was
reached at the Council of *Basle in 1433. The
moderate Utraquists gained many of their de-
mands and survived until the 17th century.

Huston, John (1906-87)US film director md
scriptwriter. His first film as director was The

Moltese Falcon (1911), and subsequent films in-
cluded The Treosure of the Sierra Madre (1948\,

for which he wrote the script and in which he
also acted, The Afrxan Queen l1957l,The M-isfits
(1960), and ?he Dead 11987\. His daughter Angel-
ica Huston (1$2- | has starred in such films
as The Grifters (1990), The Crossing Guard \799/51,

and BloodWork (20021.

Hutu A Bantu-speaking people, some 9-10 mil-
lion of whom inhabit Burundi and Rwmda. A1-

though the Hutu form the majority in both
countries, they have traditionally been domi
nated by the Tutsi minority. In the 199Os esca-

lating ethnic violence culminated in the
slaughter of over half a million Rwandan Tut-
sis by Hutu militiamen. In the ensuing civil
war a flood of Hutu refugees fled -to neigh-
bouring countries; this has caused further in-
stability, especially in the Democratic Republic
of Congo.

Huxley, Thomas Henry (1825-95) British
biologist, whose impact spanned both biology
and philorcphy. He developed his interest in
natural history while serving as a ship's sur.
geon in the Far East. After valuable work in
palaeontology Huxley held numerous public
posts and played an important role in educa-
tional reform. From 1880 onwards he chal-
lenged orthodox thmlogy and coined the term
"agnosticism" to describe his om position
I.hree of his grandsons achieved fame. Sir Ju-
lian Hudey (1887-195) was a zoologist and sci-
entific administrator, who also made valuable
contributions to the philosophy of science. He
was involved fur the improvement of the Lon-
don Zoo at Regent's Park and was appointed
flrst director general of UNESCO (1916-,18). His
brother Aldous Huxley (1894-19@t) was a nov-
elist md Miter. His witty satirical novels Anric
Hay (19231 and Point Counter Point (1928) were
followed by Brave New World (79321and Eyeless
in Gaza 11936), Sir Andrerv Fielding Huxley
(1917- ), half-brother to Sir Julian md Aldous,

is a biologist noted for his researches into the
mechanisms of nerveimpulse conduction md
muscle contraction. Huxley and his collabora-
tor A L. Hodgkin shared a Nobel Prize (1963)

with Sir John 
*Eccles.

Huygens, Christiaan (162*e5) Dutch as-

tronomer and physicist, who discovered Sat-
urn's rings in 1656. He also built the first
pendulum clak md designed an arrangement
of lenses called a Huygens eyepiece. He devised
a wave theory of light to explain double re-
fraction.

hyacinth A peremial herbaceous plant of
the genus Hyacirthils (about 30 species), native
to the Mediterranean region and tropical
Africa. Growing from bulbs, the plants have a
deme head of bell-shaped flowers, vuying
from white to deep purple, and slender leaves.
The common garden hyacinths are derived
f tom H. orientalis. Family, Liliaceae.

hybrid The offspring resulting from the
mating of two unrelated individuals. The hy-
brid offspring often shows greater geneml fit-
ness tJran either of the two parents, a
phenomenon called hybrid vigour (or hetero-
sis). This is commonly used by plant breeders to
produce a generation of crop plants giving
higher yields and showing improved resistance
to disease.

Hyderabad 77 22N 7a268 O\e of the largest
cities in India, the capital of Andhra Pradesh
situated on the River Musi Formerly the capi-
tal of the princely state of Hyderabad, it was
founded in 1590 by the Muslim Qutb Shahi sul-
tans. An educational centre, Hyderabad is the
site of Osmania University (198), an agricul-
tural university, and several research insti.
tutes. The chief manufactures include bus and
railway equipment, textiles, and pharmaceuti-
cal goods. Population (2001): 3 $7,E3.

Hydra lmyttrotogy) In Greek legend, a rnon-
ster with many heads who grew two more
whenever one was cut off. It was killed by
*Heracles.

Hydra lzmtogylawidely distributed genus of
solitary freshwater invertebrate animals be-
longing to an order (Hydroinq of *midarians.

They are flexible *polyps, 1(F30 mm long, with
ttte mouth at the top rurrounded by 6-10 ten-
tacles. Hydras attach to stones, sticks, or
aquatic vegetation and feed on small mimals.
Chss: Hydrozoa.

Hydrangea A genus of shrubs (about 80
species) native to Asia and North and South
America, including reveral popular ormen-
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tals. The showy heads of white, pink, or blue
flowers may be sterile and sometimes change
colour according to the acidity or alkalinity of
the ioil. Fmily: Hydrangeoceoe.

hydraulics The application of hydrostatics
(the study of fluids at rest) and hydrodynamics
(the study of fluids in motion) to design prob
lems. In civil engineering it is used to study the
flow of water in pipes, rivers, canals, etc., espe-
cially with reference to the construction of
dams, reservoirs, and hydroelectric power sta-
tions. In mechadcal engineering, applications
indude the desiga of machinery involving
fluids, such as hydraulic presses, *turbines,

propellers, etc.

hydrocarbons Compounds containing car-
bon and hydrogen The saturated hydrocar-
bons are classifled as *alkanes. Unsaturated
hydrocarbons trclude the *alkenes and *aI-

klmes. *Aromatic compounds include "ben-
zene and its many derivatives.

hydrochloric acid A solution in water of
the colourless pungent gas hydrogen ciloride
(HCl). It is made by the action of sulphuric acid
on salt or by the direct rtrombination of hy-
drogen and chlorine from the electrolysis of
sea water. It is very soluble in water and forms
a strong acid. Concentrated hydrochloric acid
contains about 40% HCI by weight and is a clear
fuming corrcive liquid. The acid in the human
stomach is dilute hydroch.loric acid (0.4%).

hydroelectric power Electricity genera-
tion using the energy of falling water. The
water turns a *turbine connected to an alter-
[ator, generating electricity with an efficiency
of over 90% at full load. Water is led through
pipes from highJevel natural or artificid
reservoirs to the power station Hydroelectric
power is, therefore, a cheap power source in
mountainous areas with high rainfall. In
pumped storage stations, electricity is stored
by using it to drive pumps that raise the water
to a high{evel reservoir. In times of high de-
mand this water is run back through the tur-
bines. Hydrmlectricity is a renewable energy
source causing no pollution; it curently prG
ides 2.4% of world energy needs.

hydrofoil A ship the hull of which is raised
out of the water by foils as its speed increases.
The foils provide lift in much the sme way as

an aerofoil; once the hull is clear of the water
the drag is greatly reduced and the speed can
be increased far above that of a normal ship
of the same size arrd weight. Ihe first hydro.
foil was built in 1906 by Enrico Fortmini
(1848-1930). Modern craft use a large V-shaped

foil, to provide stability in turns or in rough
seas, or small totally submerged foils, which
support the hull on streamlined stxuts. Propul-
sion is by propeller or by pumped-water jet.
Hydrofoils of 150 tonnes are in use in many
parts of the world, including a cross{hannel
service.

ladder loils

V-shaped foils

short submerged foils

hydrofoil

hydrogen 1u1 fne [ghtest of all gues, recog-
nized as an element by *C.avendish in 1766 and
named by "Iavoisier after water (Greekhudro,
water). Hydrogen makes up about threequr-
ters of the mass of the universe. It is the sim-
plest element, its nuclei consisting of one
proton. Heavi€r elements are formed by nu-
clear fusion (see nuclear energy) from hydrogen
in stars. The heavier isotope of hydrogen, *deu-

terium (D or 'zH), occurs as about one part in
6000 of ordinary hydrogen *Tritium (3H) also
occurs but is unstable. As well as the gaseous el-
ement (H,)and water (H,O), hydrogen occurs in
organic compounds and in all inorganic *acids

and alkalis. The gas itself is used as a fuel for
rockets, in welding, and in chemical manufac-
ture. It combines (explosively if in the right
proportions) with oxygen.to form water and
can be obtained from '\ /ater by electrolysis. At
no l at wt 1007*1; mp -259.34'C; bp '252.87"C

hydrogen bomb see NUcLEAR IvEApoNs.

hydrology The study of the occurrence and
movement ofwater on the surface of the earttr
The hydrological cyde is the movement of
water from t]:e sea to the atmosphere and back,
via precipitatiorl streams, and rivers. The main

0
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hydrology. The hydrological rycle.

prmesses with which hydrology is concerned
are precipitation, evaporation and transpira-
tion, stream flow, and groundwater flow. It has
many important applications, such as flood
control and the supply of water for domestic
and industrial purposes, irrigatior; and hydro
electric power.

hydrophobia See RABrEs.

hydroponics The cultivation of plants in a
liquid nutrient solution instead of soil. An
aqueous solution of the nutrients required for
healthy growth is used, usually in conjunction
with an inert medium, such as sand or gravel,
which provides support for the plant-root sys-
te[L On a small sca1e, the solution is simply
poured over the substrate and the excess al-
lowed to dnin into contatre$ for re-use. On a
commercial scale, this is achieved by an auto-
matic pumping system in which the solution is
monitored to maintain nutrient levels and
acidity.

hyena (or hyaena)A carnivoious mamal of
the family Hyaenidae.'f}fere ue three slrecies:
the African spotted hyena (Crocrta crocutalithe
Asian striped \yera (Hyrcna hyaenali and t}]e
brom hyena (H. brunneal of Sott}r Africa, also
called strmdwolf. Hyems are doglike in ap-

pearmce, up to 15 m long induding the tail,
and stand about 90 cm high at the shoulder.
They hunt in packs, feeding on carrion and
killing young or sick animals.

hygrometer An instrument that measures
the relative *humidity of the atmosphere. In
mechanical hygrometers, a material (usually
human hair) is used, the length of which varies
with the humidity; the variations being trans-
formed into the movement of a pointer along
a scale. In the wet-anddry bulb hygrometer,
two thermometers are placed side by side, one
having its bulb covered by a moist clottr- The
cooling caused by the evaporation from this
wet bulb depends on the atmospheric mois-
ture and thus the difference between the two
thermometer readings can be related by stan-
dard tables to the relative humidity.

Hymenoptera A large worldwide order of
insects (over 100000 species) including the ants,
sawflies, ichneumons, wasps, and bees. Many
species show a high degree of social organiza-
tion. Typically tley have two pairs of membra-
nous wings md the flrst segment of the
aMomen is constricted to form a "waist." A
tubular egg{aying structure (ovipositor) is
generally pres€nt and in higher groups is mod-
ffied for sawing, piercing, or stinging. The lar-
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vae (except the sawflies) are legless and have
welldeveloped heads. The males develop from
unfertilized eggs. Many species are of benefit
to man because they pollinate flowering plants
and prey on insect pests.

hyperbola The curoe, or lnir of curves,
formed by a *conic section md defined in
C,artesian coordinates (see cooRDTNATE sys-
TEMS) by the equation x2la2-yzlbz=7,wherc a
ald b are constants. Its two parts have a com-
mon axis and are separated by a minimum dis.
tance 2a along this axis. As it goes out to
*infinity, the curve becomes increasingly close
to two stmight lines (*asymptotes).

hyperbolic functions A set of mathemati-
cal functions written sinh x, cosh x, tanh r, and
thpir inverses csch r sech x, and coth x respec-
tively. Sinh x is defined as %(e'- e--), where e is
the base of natural logarithms; coshx is
%le'+e'), and tanhx is sinhxicoshx. Hy'per-
bolic functions are defned by analogy with the
trigonometric functions sinr, etc., and are so

named because they are related to the *hyper-

bola in much the snme \ilay as the tdgonomet-
ric functions are related to the circle.

hypermetropia See r,oncsrcnrEDNEss.

hypertension High *blmd pressure. Ttris is
a common condition" which can be caused by
kidney disease, hormonal disorders, and some
congenital diseases; for most eses, however, no
cause can be found. Usually there are no symp-
toms, with the consequent danger that un-
treated hypertension may lead to heart failure,
kidney failure, cerebral haemorrhage, and
blindness. It is treated by drugs.

hypnosis ttre production of a trance state by
means of flrm suggestiorL udth the coopera-
tion of the subjtrt. People who have been
deeply hypnotized cirn cirrry out instructions
that would not be possible ih a normal waking
state. First used for therapeutic purposes by
*Mesmer in the 18th century, it was developed
(and grven the name hypnosis) by James Braid
(1795-1860) in the r9th century. By the turn of
the century it was established as a means of
treating certain psychiatric disorders (espe-

cially those of psychosomatic origin).

hypothalamus A part of the *brain, sur-
rounding the lower part of the third ventricle,
that is an important coordinating centre for
the functions of the autonomic *nervous sys-

tem. It is particularly involved with the con-
trol of body temperature, with regulating how

much is eaten and drunlc and with the emo-
tions. It also releases *neurohormones affect-
ing other organs, especially the *pituitary
gland.

hypothermia Lowering of the body rem-
perature. This is most commonly seen in old
people and young babies-whose body temper-
ature is less well controlled-if they are living
in poorly heated rooms. If the body tempera.
ture falls very low severe internal changes may
occur, but otherwise gentle warming will help
the patient to recover.

hyrax en African *mammal belonging to the
order Hyracoifua (6 speqies), also called cony.
30-60 cm long, hyraxes are related to ungu-
lates (hooved mammals), having hooflike toes
and a twcchambered stomach for digesting
their vegetable diet. They are nimble and live
in small colonies in trees or among rocks, being
most active at twilight.

hyssop A perennial herbaceous plant, Hysso-
pus offuinalis,native to S Europ€, Asia, and Mo-
rocco. It is grown elsewhere as a garden
ornamental and was formerly cultivated as a
medicinal herb. Growing to a height of 60 cm,
it has whorls of violet-blue flowers along t}te
stem. Family *Lahatoe.

hysterectomy The surgical removal of the
womb. A subtotal hysterectomy involves re-
moving the body of the womb but leaving the
nrck (ceruix); in total hysterectomy (or panhys-
terectomy) the entire womb is removed It is
most commonly performed when the womb
contains large flbroids-benign tumours that
cause heavy menstrual periods. Other condi-
tions that may require hysterectomy include
carrcet of the womb or the presence of precan-
cerous cells in the cervix. The operation is usu-
ally performed through an incision made in
the aMominal wall: it invariably precludes
subsequent pregnancy but does not affect sex-
ul activity.

hysteria A neurotic condition of emotional
instability and immaturity in which patients
are vulnerable to suggestion and develop phys-
ical symptoms. Hysterical symptoms are un-
consciously adopted by the individual because
they bring some gain- The symptoms may be of
"conversion hysteria," characterized by physi-
cal symptoms, such as paralysis; or of 'dissmia-
tive hysteria"" with clnnges in thinking, such
as multiple personality. Treatment is usually
by *psychotherapy.

W
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iamb A metrical fmt consisting of an un-
stressed syllable (or in verse based on quntity,
a short syllable) followed by a stressed (or long)
syllable. Developed by the mcient Greeks, it is
the commonest type in English pmtry.

lbadan 723N 356E The second largest city
in Nigeria. It is an important industrial md
administrative centre. Population (1996 est):

7432000.

lberian Perrinsula A peninsula in Sw Eu-
rope, occupied by Portugal md Spain. It is sep-

arated from the rest of Europe by the Srenees
and its flora md faum are similar to those of N
Africa. Area: 593 250 sq km (229 oil sq mi).

lberians A Bronze Age people of S and E

Spain in the 1st millennium Bc. Their non-
IndoEuropem lang:uage, which was displaced
by l"atin, is known from a variety of inscrip
tions on stone and other materials. The eco-

nomic basis was agriculture, mining md
metalworking. The Iberians lost their identity
by cultural assimilation to the *Celts in Roman
times.

ibex A rare wild * goat, Capra ibex, of Eurasian
md N Africm mountains. About 85 cm high at
the shoulder, ibexes have backward-curving
horns up to 65 cm long and their coat is brown-
ish-grey with variable markings.

ibis A long-necked wading bird belonging to
the subfamily Threskiornithinae (20 species), dis-
tributed worldwide in warm regions. 55-75 cm
long, ibises have a slender downcuroed bill and
uffeathered face or head md ntrk. Family
Threskiornithidae (ibises and spoonbills); order:
Ciconiif ffi mes (herolrs, storks, etc.).

lbiza (lviza or lvica) One of the Balearic is-
lmds. It is a lmpular tourist centre, noted for
its many nightclubs etc.; exports include al-
monds, dried flgs, apricots, and salt. Area: 541 sq
km (2@sq mi). Population (latest est): 45000.
Chief tom: Ibiz.

lbn Saud (c.1880-1953) The first King of Saudi
Arabia (1932-53). With the military help of al-
Ikhwan" a tribal militia, he extended his terri-
tory from the Sultanate of Najd, which he
reconquered in 1902, to encompass much of
Arabia by 1924 when he tmk Hejaz The name
Saudi Arabia was adopted in 1932.

lbo (or tgbo) A people of SE Nigeria who speak
Igbo, a la[guage of the Kwa subgroup of the
Niger-Congo family. Subsistence cultivators of
yams, cassava, and taro, they traditionally lived
in scattered small holdings or village clusters
of patrilineal kin headed by the eldest male de-
scendant of the founder. See also sIarn.t
lbsen, Henrik (182s-1906) Norwegian play'
wright and poet, the founder of modern prose
drama. From 189 to 1891 he lived in Italy and
Germmy. His fame as a dramatist grew with
Brcnd (1865) and Peer Gynt (7867l.later plays ex-
plored smial issues: women's emmcipation in
A Doll's House (7879), inherited disease and guilt
in Ghosts (1881), and public coruption in An
Enemy oJ the People (18821. In his last plays, The

Master Builder (18921, lohn Gabriel Borknan
(1896), and When We Dead. Awaken (1899), he
turned to the symbolic treatment of autobio-
graphical themes.

lcarus See DAEDALUs.

ice Water in its solid (frozen) phase. Pure
water at a pressure of 1013 kilopascal (= 1 at-
mosphere) freezes at 0' C. Its density at this
temlrerature is 0.92, so that about 8% of a flmt-
ing piece of ice is above water.

lce Age A period in tfle earth's history when
ice spread towards the equator with a general
lowering of temperatures. The most recent of
these was the *Pleistocene epoch ending about
10 00O years ago, during which four major ice
advances occurred. Other ice ages occurred in
PermoCarboniferous times about 250 million
years ago and in Precambrian times about 500

million years ago. Between 1550 and 1850 the
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Little Ice Age occurred, with a significant low-
ering of temperatures in the N hemisphere.

iceberg A large mass of ice in the sea that has
originated on land. Many result from the
breaking off of ice from glaciers. In the N
hemisphere icebergs originate chiefly from
Greenland in the S hemisphere most break off
from the Antarctic ice.

ice hockey A six-a-side team game played
with stick and puck on a rink. It derives from
field hockey and was first played by English-
men on the frozen Kingston Harbour, Ontario
(c.1860). Canada is the true home of the garne,
but it is widely played in the USA, Russia, md
Scandinavia.

team A

land) An island country in the N Atlantic, just S

of the Arctic Grcle, off the SE coast of Green-
land. It consists mainly of an uninlabited
plateau of volcanoes, lava fields, and glaciers;
most of the population live around the deeply
indented cmst. Economy. the main exports are
fistr" fish productq ferrosilicon, and aluminium.
Tourism is of growing importance. Hydroelec-
tricity and geothermal power (from geysers
and thermal springs) are important sources of
energy. Iceland is a member of the European
Free Trade Association. Hisrory: the Vikings
reached Iceland about 874 AD and by the 10th
century it had become an i[dependent state
with its om parliament, the Althing, consid-
ered to be the oldest in the world In 1264 it
came under Norwegian rule md, with Norway,
passed to the Danish Crown in 1381. In 1918 it be-
came an independent state under the Danish
Crown, attaining full independence as a repub-
lic in 191,L Iceland was involved ia several Cod
Wars with the UK during the 196Os and 1970s;

falling flsh prices have since created economic
strain. In 2007 parliamentary elections were
won by the Independence Party. Official lan-
guage: Icelandic. Currency kr6na of 100 aurar.
Area 103000sq km (39758sq mi). Population
(2007 est): 301431 Capital: Reykjavih

lcelandic A north Germanic languge of the
Western Scandinaviaa subgroup, developed
from Old Norse. It is the ofncial language of
Iceland.

lceni a British tribe that inhabited the area
that is now Norfolk md Suffolk. Under
*Boadicea (60 ao) their revolt against Rornan
rule ms brutally suppressed-

ice plant A succulent annual or biemial
plnt, Cryophytum ffystallinum, that is covered
in glistening papillae and has long prostrate
stems reaching 75 cm. Native to South Africa, it
is widely grown as a garden or pot plant. Fam-
ily:. Aizoaceae.

ice skating The recreation and sport of slid-
ing over ice on steel-bladed skates. The main
forms of the sport are speed skating (racing),
flgure skating (set exercises followed by a
freestyle performance to music, either singly
or in pairs), and ice dancing (a combirntion of
dancing md pairs figure skating).

ichneumon An insect, also called ichneumon
fly and ichneumon wasp, belonging to a family
\Ichneumonidae: about 40 000 species) occurring
in Europe, North America, and elsewhere.
About 12mm long, ichnemons resemble
wasps but have longer antennae. They are para-
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sitic upon other insects thereby controlling
many ins(t p€sts. Otder: Hyfienoptera.

ichthyosaur an extinct dolphin-like marine
reptile that lived through much of the Mep
zoic era but was most abundmt in the Jurassic
period (200-135 million years ago). 1-12 m long,
it had brmd flexible paddles, a large tail fin,
arrd a triangular dorsal fi.n.

icon A painted or mosaic image of Christ or a
saint, peculiar to the Byzantine and Orthodox
churches. Unlike other paintings, icons have
undergone little srylistic development and are
characterized by a symbolic rather thm realis-
tic approach to colour, perspective, etc.

id In *psychoanalysis, the part of the uncon-
scious mind that is governed by irrational in-
stinctive forces, such as libido md aggression.
These forces seek immediate (actul or sym-
bolic) relief and the id is therefore said to be
ruled by the pleasure principle and not by real-
ity or logic. See also EGo; supEREGo.

ld (or Eid; Arabic: festival) Either of two an-
nual Muslim festivals, Id-ul-Adha (Festival of
Sacrifice) held in late February or early March
to mark the end of the pilgrimage to Mecca (see

HAJJ), or Id-ul-Fitr (Festival of Fast Breaking)
held in early December to mark the end of *Ra-

madan.

ldaho a state in the Nw USA, dominated by
the N Rmky Mountains. It is primarily agricul-
turai producing potato€s, wheat, and sugar
b€et along with beef cattle and sheep. Rich in
minerals, Idalo is a leading US producer of sil-
ver and mtimony. History. flrst settled in the
early 19th century, it became a state in 1890.

Area: 215412sq km (83557sq mi). Population
(2000 est): 1 293 953. Capital: Boise.

idealism Any philosophical dtrtrine tlat
equates reality with mind spirit, person, soul,
thought, or, u in *Plato, archetypal ideas. Phi-
losophers who have held various idealist views
include Berkeley, Kant, md Hegel

ideographic writing systems (or
ideography) Writing systems in which each
concept is represented by a symbol. All ideo-
graphic systems were probably derived from
pictographic writing systems, stylized repre-
sentations of abstract concepts being added to
the list of symbols. Lalguages such as Chinese
still use ideographic writing systems.

igloo a tempomry dome-shaped dwelling
made from blocks of snow by Inuits of the re-
gion between the Mackenzie River delta and
Labrador in N Canada. The blocks are cut with
a long knife md the joints fllled with snow.

The igloo is entered by a low and narrow semi-
cylindrical passageway.

lgnatius Loyola, St (1491-1ss6) Spanish
founder of the *Jesuits. His interest in religion
dated from 1521. when he read the life of Christ
while convalescing from a war wound. After
visiting the Holy Iand (1523), he studied in
Spain and in Paris. There, in 1534 he made vows
of poverty, .heqtity, md obedience, with St
*Francis Xavier and other followers. He was or-
dained in 1537 and founded the Society of Jesus
with the approval of Pope Paul III in 1540. His
Spiritual ExercLses (1!a) has had Iasting in-
fluence on the Roman Catholic Churcll F€st
day 31 July.

igneous rock One of the three rnajor cate-
gories of rock (conwre METAMoRPHIC RocK
SEDIMENTARY RocK) consisting mostly of
crystalline rocks cooled directly from magma-
That cooled at the surface forms extrusive
rocks-volcanic lavas with small crystals be-
muse they have cooled rapidly. Some extrusive
rocks, such as obsidian, are like glass. Igneous
rmks cooled at depth are called intrusive or
plutonic. They have larger crystals, granite
being a common example. A third category
contains the h]?abyssal rocks, cooled in dykes
or sills at intermediate depth and usually hav-
ing intermediate crystal sizes, for example
dolerite. Silio is the dominalt chemical con-'
stituent of igneous rocks.

iguana A lizard belonging to the predomi-
nantly New World family lguaflidoe VOo
species), comprising desertdwelling, arboreal,
and amphibious species. The green common
igrana(lguana iguana) reaches a lengtl of 1.8 m
including the long tail (about 13m) and has a
short spiny crest along the back; males have a
dewlap beneath the throat. They fe€d on vege-
tation and are excellent swimmers. The rnarine
iguana (Amblyrhynchus cristotus) of t}le Galiipa-
gos is the only lizard that feeds in the sea- See

clso BASIIISK

lguanodon A hrge dinosaur that lived in
the Jurassic and Cretaceous periods (200-65
million years ago). It stood on powerful hind
Iegs about 5 m tall and measured 11 m from its
head to the tip of its heavy balmcing tail.
Iguanodons were herbivorous, tearing off
leaves with their tongues and cutting them
with bladelike teelft Order Ornithischia.

lllinois A group of Algonquim-speaking
North American Indian tdbes of Wisconsin,
Illinois, Missouri, and Iowa. Their villages were
of rush-mat-covered dwellings. each housing
several families. Men hunted forest game and



443 impala

prairie bisoq women culti ted maize and
corn. The Illinois were much reduced in popu-
lation through wars with other tribes and
eventually dispersed from their territory.

lllinois A state in the USA, in the Midwest. It
consists Iargely of flat prairies crossed by the
Illnois and Kaskaskia Rivers. Approximately
half its population is concentmted in tie
Ctricago metropolitan area, the area to the S

being predominantly rural. Illinois is a major
prducer of soya beans, maize, corn, pork,
beei md dairy products. Manufacturing and
coalmining are also important. Hisror]4 the
flrst Europeans to visit Illinois were the French
in the 17th century. It formed part of the
French province of Louisiana but was ceded to
Bdtain (1763). It came under US control (u83),
becoming a territory in 18@ and a state in 1818.

Area: 1,16075sq km (56,100sq mii. Population

lzcf|O\:. 72 479 2y3. Capi tal: Springf eld.

illuminated manuscripts Manuscripts of
gospels, books of hours, pmyers, etc., decorated
with designs in watercolour and frequently
gold leaf. The art was first practised by moms-
tic scribes in the early middle ages, as in the
8th-century Book of Kells. The Duke of Berry's
book ofhours by the de *Limburg brothers (ac-

tive c.1.00-c.1416) is an outstanding example
of late medieval illumination.

lllyria te Adriatic ccstal region W of the
Balkans. Inhabited from the 10th century BC

by warlike tribes, Illyria constantly harassed
Macedonia and Epirus. Piratical raids ir the
Adriatic provoked Roman intervention from
228 Bc; Illyria became the Roman province of
Illyricum in 167 Bc.

lloilo toarN 72233F. A port in the central
Ptulippines, in SE Panay. The island's comer-
cial centre, it exports sugar and rice. Popula-
tion (2000): 36s 820.

llyushin, Sergei Vladimirovich (1894-
192) Soviet aircraft designer. He first became
known for the Il-2 Stormovik dive bomber;
he later worked on commercial aircraft, de-
signing the jet airliner ll-62.

imaginary number see coMPLEx NUM-
BERS.

lmagism A literary movement begun in
Britain in 1912, dediGted to the concise expres-
sion of pure visual images in poetry. Its em-
phasis on clarity and hardness derived largely
from the criticism of T. E. Hulme (1883-1917).

Des ImagisteslLgT4), an anthology edited by Ezra

"Pound, included poems by Richard Aldington,
Hilda Doolittle (H.D.! and Amy Lowell. The

movement was shortlived but proforndly
influenced British and US poetry.

Immaculate Conception A dogma of the
Roman Catholic Ctrurch stating that the Virgin
Mary was conceived free from original sin It
was opposed by prominent theologians, such as

.St Bonaventure and St Thomas Aquinas, but
was promulgated as dogma in 18tl by Pope
Pius IX

immunity In medicine, resistance to infec-
tion, usually that specifically acquired due to
the presence of *antiMies. Newborn babies
have a temporary passive immunity from anti-
bodies transferred from the mother's blood
through the placent& Active immunity is pro-
duced when an individual forms his (or her)
own antibodies after exposure to an antigeL
such as occurs following arr infection. There
are two different kinds of immune response
produced by antibodies. Cell-mediated immu-
nity is due to activity of the T-lymphrytes
(produced by or dependent on the thymus),
which produce cells with antibody bound to
their surface. They are responsible for such re-
actions as graft rejection. Humoral immunity
is produced by the B-lymphocytes (probably
formed by lymphatic tissue in the gut), wNch
produce cells tlnt release free antibody into
the blood Patimts whose immune systems
have failed to develop completely are said to be
immunodencienq those whose immune sys-
tems have become deflcient, as through AIDS,
are immuncornpronised.

Immrrniation is the production of immu-
nity by artificial means. This may be achieved
by injecting antibodies against specific diseases
(e.9. tetanus and diphtheria), providing tempo-
rary passive immunity, or by *vaccination to
produce active immunity.

immunology The study of the biological
processes by which the body reacts to foreign
substances. Immunologists are also concerned
with disorders of the immune syster\ includ-
ing *allergy and "autoimmunity.

immunosuppression The condition in
v/Nch the *immunity of the body is reduced.
This can occur in various diseases (e.g.

leukaemia and severe infections) or it may be
deliberately induced by certain drugs (e.g. aza-

thioprine and cyclophosphamide). Immuno-
suppressive drugs are administered after
transplant surgery and are also used to treat
rheumtoid arthritis and other conditions as-

sociated with *autoimmunity.

impala A comm on antelop, Aeryceros melam-
pus, of central and S African savanru. About

C
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100cm high at the shoulder, impalas have a
red-brom coat and white underparts; males
have lyre-shaped ridged horns. Impalas are
knom for their agile springing leaps.

lmpatieni A genus of annual md perennial
herbaceous plants (about 700 species), widely
distributed in temperate and tropiml regions.
The genus includes touch-me-Dot lI. noli-tan-
gere) and various cultivated slEcies, such as the
red-flowered garden *balsam (l.balsaminal arrd
busy Lizzies. Family: Balsaminaceae.

impeachment In the UK, a prosecution
brought by the House of Commons as prosecu-
tor and tried by the House of Lords as judge, es-
pecially against a minister of the Crown for a
serious public offence. In the USA impeach-
ments are brought by the House of Represen-
tatives and tried by the senate.

impedance A measure of the ability of a cir-
cuit to resist the flow of an altermting cur-
rent. It is given by Z: R+ iX, where Z is the
impedmce, R is the *resistance, and X is the re-
actance. Impedance and reactance are meas-
ured in *ohms.

impressionism A French art movement
that floudshed from the late 1860s to the late
1880s. Its niune was derived from Monet's
painting Imryession: Sunrise 17872: Mus6e Mar-
mottan, Paris), shom at the flrst of the eight
impressionist exhibitions (1874, 1876, Bn, 1879,

1880, 1881, 1882, 1886). The leading impression-
ists were *Monet, *Pissarro, *Sisley, and
*Renoir. They aimed to capture fleeting effects
of light md wsther with dabs of bright col-
our and a minimum of drawing.

imprinting In *ethology, a rapid and irre-
versible form of learning that takes place in
some animals in the first hours of life. Animals
attach themselves to whatever creatures they
are exposed to at that time - usually, but not
necessarily, th€ir mothers. This behaviour was
flrst described by Konrad *LoreM.

lncarnation The central tenet of Christian
belief, that the second person of the Trinity
took human form and became man Although
in other religions gods temporarily appear in
human form (i.e. a theophany), in Christianity
the union of the divine and humaa in Christ is
permanent and the integrity of both the divine
md human natures is maintained. The doc-
trine is stated in the opening of the Gospel of
St John and in St Paul's Epistle to the Colos-
sians.

lncas A Quechua-speaking South American
Indian people of the Peruvian Andes. From

their capital of *Cuzco, they established, dur-
ing the 15th century, m empire extending
from Ecuador to central Chile. It was destroyed
in the 16th century by the Spaniards. See olso
MACHU PICCHU.

incense A mixture of gums and spices (espe-

cially gum benrcin) burnt for its aroda (see also

FRANKTNCENSE). It was employed in pagan rit-
uals in mcient Egypt, Greece, and Rome as well
as in Judaic ritual and was a valued trade com-
modity. In the Book of Revelation it is a symbol
of the prayers of saints and has been used in
Christian worship since the 6th century AD.

incest Proscribed sexual relations between
close kin The most common and universal pro-
hibitions apply to members of the same nu-
clear family, such as relations betwem IErents
and children and betwen brothers md sisters.
These taboos, founded in folklore, have a sound
basis in genetics (unfavourable recessive genes
can become dominant when consanguineous
relatives breed).

lnch6n 3730N 12638E A city in Nw South
Korea, Seoul's main seaport on the Yellow Sea.

A UN attack here (1950) during the Koren war
halted the North Korean invasion. Population
(199s): 2 307 618.

income tax A direct tax on income and a
major source of government revenue in many
countries. In most countries, including the UK,
it is a progressive tax (the rate charged increas-
ing with the taxable income) in which a certain
a'mount can be earned without attracting taL

incunabula Books printed during the in-
fancy of modern printing (before 1500). N Eu-
ropean incurnbula have a heavy type design
known as black letter; Italial books have a
more elegant roman typeface.

lndependence Day The national .holiday
in the USA that marks the adoption of the *D€-

claration of Independence by the Continental
Congress on 4 July 126.

independent school A LJK school thar is
not funded by central government or a local
authority. The main groups are the public
schools (for 73-17 yeal olds), the preparatory
schools ('prep" schmls; 8-13 year olds), and
the independent primary schools ("pre-prep"
schmls; 5-7).

lndia, Republac of (Hindi name: Bharat) A
country in S Asia, the seventh largest in the
world and the second most populous. Border-
ing on Pakistan, Ctrina Nepal, Bhutan, and
Myanmar (Burma), it comprises 28 states and 7
Union Territories. The Himalayas, in which the
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River Ganges rises, form a natural bamier to
the N. Central India consists of a plateau (the
Deccan), flanked by the mountains of the West.
ern and Eastern Ghats. N of this lies the Indo
Gmgetic plain, with the Thar Desert in the W.
The population comprisesrnmy ethnic and cul-
tural groups and about 1600 lmguges and
dialects are spoken. The chief religions are Hin-
duism (83% of the population) and Islam (11%).

The *caste system still survives, although un-
touchability has been offlcially abolished. Econ-
omy: @Yo of the workforce is engaged in agri
culture, with rice, pulses, and cereals as the
main food crops; sugar cane, tea, jute, cotton,
and tobacco are also important. Mineral re.
sources include iron ore, manganese, bauxite,
mica, and ilmenite. Coal is mined, oil is pro
duced from thr Arabian Sea, and India also has
nuclear power. Ctrief exports are cotton goods,
tea leather, iron ore, and jute. The economy
has grown rapidly since the early 1990s arrd
India is now the world's eighth greatest eco-
nomic power. History. thre *lndus Valley was
the site of a civilization for a millennium before
the inwding A.ryans established theirs (c.1500
Bc) between the Indus and the Ganges. From
this civilization Hinduism emerged as India's
dominant religion The Mauryan Empire fol-
lowed (c. 320 Bc-c.185 Bc), which unified most
of India. The 4th-6th centuries AD saw a flow-
ering of Hindu culture in the N under the
Gupta dynasty. Muslim raids on the N culmi-
nated in the establishment of a Muslim sul-
tanate based on Delhi (1129), under which much
of India wu again unified. A later Muslim in-
vasion resulted in the magnificent *Mogul Em-
pire (established 1526). At this time Europeans
were also arriving. The British *East India Com-
pany fought with French traders in the 18th
century for a monopoly as the Mogul Empire
dedined With Robert Clive's victory at Plassey
(1757), the British established their supremcy
and power shiftedfrom the East lndia Company
to the British Government. The Indian econ-
omy suffered under British trading arrange-
ments, provoking social and political unrest.
After the *Indian Mutiny (1857-59) reforms
were introduced, including the transfer of the
East India Company's administrative pgwers to
the India Office, represented by a viceroy and
provincial governors. Subsequent reforms al-
lowed Indians greater involvement in govern-
ment, and in 1919 a parliament was created.
However, the nationalist movement (see rN-
DIAN NATIoNAL coNGREss) became increas-
ingly forceful in its demand for home rule and,
under Malatma *Gandhi ald Jawaharlal*Nehrq pursued a policy of civil disobedimci.

Independence was fnally achieved in 1917, with
Nehru as prime minister, on condition that a
separate Muslim state should be established
The creation of "Pakistan (1917) was followed by
violence and war between the two countries
over Kashmir. Trouble between India and Paki-
stan erupted again in 1965 and 1977 (see also
BANGLADESH). Hostility between Hindus md
Muslims has been a continuing problem, lead.
ing to serious violence in the 1990s. The Kash-
mir border dispute continues, having led India
and Pakistan to the brink of war in 1990, 1999,
md 2001-02. India which became a sovereign
state in 1950, has been consolidated by the in-
corporation of former French and Portuguese
teritories (1956 and r%1)and Sikkim (1975). In-
dira *Gandhi (prime minister 1!166-2, 1980-84)
suppressed a militant Sikh movement, advarat-
ing autonomy for the Pmjab, in 198,L Iater that
year she was assassinated; she was succeeded by
her son, Rajiv Gandhi (killed by a terrorist
bomb in 1991). The late 1990s sw a series of
short-lived cGlitions until the general election
of 1999, which resulted in a clear victory for
the militant Hindu BJP under A B. *Vajpayee.

The Congress Party returned to power in 2004,
with Dr Manmohan Singh as the country's first
Sikh prime minister. Official languages: Hindi
ald English Currency Indian rupee of 100
pa.ise. Area: 3 287 590 sq km (1 269 072 sq mi), in-
cluding Jammu and Kashmir. Population (20O7

est): 1 129 866 lFl. Capital: New Delhi.

lndiana A state in the USA, forming part of
the Mississippi Basin. It is largely undulating
prairie with glacial lakes in the N. Agriculture
is important in the central plain, the ma3irr
crops being soya beaas, maize, wheat, and veg-
etables; pigs are the primary livesttrk. Cral
md building stone are also exploited It is a
transport centre with the ONo River linking
Indiam with the Mississippi Rivet. History. ex-
plored by the French in tlle 17th century, the
area was ceded to Britain in 1763, passing to the
USA in 1783. Increased settlement followed the
defeat of the Indians (1794) and Indim became
a state in 1815. Area: 93 993 sq km (36 291 sq mi).
Population (2005 est): 6277573. Capitat Indi-
ampolis.

lndianapolis 3945N 8610w A ciry in the
USA, the capital of Indiana. It is tlle scene of an-
nul strnedway races, including the Indianapo-
lis 500, first held in ]l[1 Population (2004 est):
7UU2.
lndian languages languages of widely dif-
fering origim spoken in the Indian subconti-
nent. The two major laaguage families are t}te
Indo-European and the Dravidian. On the NW

ffi
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borders of India, Baluchi and Pashto, members
of the Iranian subgroup of the IndoEuropean
family, are spoken. Most of the other Indo-
Europeu languges of India are of tJre Indo
Aryan subgroup. This includes the lingua
franca Hindustani; *Hindi, the official national
language; Rajasthmi, Punjabi, *Gujarati, and
Sindhi in the west; *Bengali md Bihari in the
east; md Kashmiri. Most of S India is covered
by the Dravidian language family. In addition
to these two large families, there are scattered
languages of the Munda group in the NE, md
languages of SinoTibetm origins are spoken
in the Himlayas.

lndian Mutiny (1857-59) A revolt of about
35000 sepoys (lndian soldiers in the service of
the Bdtish East India Company), which devel-
oped into a.bloody AngloJndim War. It began
with a massacre of Europ€m at Meerut in
May 1857, following which the mutineers cap-
tured Delhi The sepoys then rose in many
other N Indim towns and were joined by local
princes. Extensive British reinforcements were
able under Colin Campbell (U92-1863) to re-
gain Delhi in Sept and relieve besieged Luc-
know in Nov; by Jaly 1858, the revolt had
largely been contained.

lndian National Congress The political
party, founded in 1885, that governed India
after the declaration of independence in 1917.

After 19u, under the guidance of Mahatma
*Gandhi, it advmted noncooperation with the
British md in World War lI il refused to sup-
port Britain without being promised Indian in-
dependence. The party was led by Jawarhalal
"Nehru from 1951 to 19&1, by La1 Bahadur Shas-

tri (1904 66) until 1966, and then by lndira
*Gandhi, under whom it split into two fac-
tions. Her son Rajiv Gandhi took over the lead-
ership of the main faction, Congress (I), in 1984

and was succeeded by Narasimha Rao in 1991.

The party suffered a heavy electoral defeat in
1996: Sitarm Kesri tmk over as leader but was
succeeded by Sonia Gandhi (Rajiv's widow) in
1998. She led the party to victory in the general
election of 2004 but declined the post of prime
minister, which was assumed by Dr Manmohm
Singh.

lndaan Ocean The world's third largest
ocearl extending between Asia, Africa, Aus-
tralia, and Antarctica. Lying mainly in the S

hemisphere, most is within the tropical and
temlrerate zones. The oceal floor is extremely
rich in minerals.

indicator A substuce used to indicate
through changes in colour, fluorescence, etc.,

the presence of another substance or the com-
pletion of a chemical reaction. Indicators are
usually weak organic acids or bases that yield
ions of a different colour to the unionized mol-
eruIe. For example, litmus is red in the pres-
ence of acids but blue in the presence of alkalis.

indium (In)A soft silvery metal, named after
the bright indigo line in its spectrum. It is used
in making trmsistors, rectiflers, thermistors,
and alloys of li:w melting point. At no 4q at wt
114.82; mp 156.63'C; bp 2073'C.

lndochina The area of SE Asia comprising
Vietnam, Cambodia, Myanmar (Burma), Thai-
land, Malaysia, and *hos. During the 19th cen-
tury the French established control over the
region, forrning (1887) the Union of Indochina.
Its capital was Saigon (now Ho Chi Minh City).
During World War II the Japanese occupied all
Indochina (1911). Following Japar's defeat,
fighting broke out between nationalists (see

VIET MINH) and the French, bitter conflict con-
tinuing until 199, when the *Geneva Confer-
ence ended French control of Indochina (see

also DrEN BIEN PHU, BATTLE oF).

lndo-European languages The largest
language family of the world, sometimes
also called Indo{ermanic. IndoEuropem larr-
guages are spoken throughout Europe as well
as in India, Iran, and in pa.rts of NW Asia, and
the family is generally thought to include the
following subgroups: Germanic; Italicl Indo
Iranian; Celtic; Baltiq Slavic 6€e SLAVoNIC
TANGUAGES); Albaniail Greeki *Armenian:

Tocharian; and Anatouan.

lndonesia, Republic of (name from u98
until 1945: Dutch East Indies) A country in SE

Asia consisting of a series of is.lands extending
E-W for some 5150km (3200mi) in the Paciflc
and Indian Oceans. The main islands are Suma-
tra, Ja\a and Madur4 Bali, Sulawesi, lombok,
and the Moluccas together witi the W part of
Timor, part of Borneo (Kalirnantan), the W half
of New Guinea (Irian Jaya). Most of ttre islands
are volcanic. Its ethnically diverse population
belongs mainly to the Malaysian race. The Ctri-
nese are the largest nonindigenous group.
Economy: although rich in mtural resources, it
is a mainly agrarian economy of which the sta-
ple crop is rice; cash crops include rubber, palm
oil, copra, sugar cane, and coffee. The main ex-
ports include crude oil, timber, sand, and rub-
ber. Histtry: in the middle ages kingdoms and
empires flourished In the 16th century it was
occupied successively by the Portuguese, the
Brirish, md the Dutch, and from 1602 to 77913 it
was ruled by the Dutch F:st India Company. It
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kame a colony of the Netherlands md, after
Japanese occupation during World War II,
declared itself a republic in 1915 under the
leadership of Dr Sukarno. The country was for-
mally granted independence in 1919-50. Under
Sukarno lrian Jaya was incorporated in 1963

and there was confrontation with Malaysia
(il)63-66). A military coup in 1!X6 under the
leadership of Gen Suharto established a harsh
dictatorship; left-wing elements were virtually
eliminated. In ll75 Indonesia occupied *Frst
Timor, killing thousands of civilians. East
Timor was formally annexed in 1976 despite
UN opposition. Separatist movements in East
Timor and in Irian Jaya were violently sup
pressed in the 1980s and 1990s. In 1998 IndG.
nesia's economy collapsed and riots ensued
Mass protests led Suharto to resign in favour
of his deputy, B. J. Habibie. Disorder continued,
with prodemocracy demonstrations, conflict
between Muslims and Christians, and ethnic
fighting. East Timor votd for independence in
1999 and became a separate nation in 2002. ln-
donesia's first free elections for 45 years took
place in 1999 and AMurrahman Wahid became
president. In 2001 wahid was impeached for
corruption and replaced by Megawati Sukarno
putri, Sukarno's daughter. The general election
of 20Ol sw a victory for supporters of
Suharto; Susilo Bambang Yudhoyono was
elected president. In December of that year.
about 160000 were killed in the Indian Ocean
*tsunmi. Official language: Balnsa Indonesia-
Currenqr rupiah of 100 seIL Area: 1903550sq
km (73s000 sq mi). Population (2007 est):

234 693 9g7. Capital Jakarta.

lndore 2242N 7554E A city in India, in Mad-
hya Pradesh. Formerly the capital of the
princely state of Indore, it is an important
trading centre. Population (2001): 1 474968.

Indra The principal Hindu deity of the Vedic
period, god of war and storm. who slew the
dragon Vritra, releasing the fertile water and
light necessary to create the universe. He is
portrayed as wielding a thunderbolt.

induction The process of making an empiri-
cal generalization by observing particular in-
stances of its operation. The conclusion goes

b€yond the facts, since not all possible in-
stmces can be examined. From induction pre-
dictions can be made but they are always liable
to falsification.

indulgences ln the Roman Catholic Ctrurch
remissions of the tempoEl penalties incurred
for sins already forgiven by God in the sacra-
ment of penance. The practice of indulgences

arose in the early Church when confessors and
thom about to be martyred were permitted to
intercede for penitents and so miti8ate the dis-
cipline imposed on them. During the later mid-
dle ages, indulgences came to command a
financial value, which led to widespread abuse
and was one of the chief causes of *Luther's at-
tack on the Church at the Reformation Their
sale was prohibited in 1567.

tndus, River A river in S central Asia one
of the longest in the world. Rising in SW Tibet
in the Himalayas, it flows NIW through Kash-
mir, then SSW across Pakistan to its large
delta near Karachi on the Arabian S€a. Its main
tributary is the Panjnad. Length: 2900km
(1800mi).

lndus Valley civilizataon A literate urban
civiliation that floudshed in the Indus plain
(modern Pakistan) c. 2500-1500 BC. The cities of
Harappa and Mohenjo Daro have been exca-
vated.

industrial reyolutaon The process of
change that transformed Britain and then
other countries from agricultural to industrial
economies. The industrial revolution began
about 17y) when the *agricultural revolution
was well mder way. Inventions were made in
the textile industry by such men as James
*Hargreaves, Richard *Arkwright, and Samuel
*CromptorL which mde the production of
doth much faster and the yarn produced of
better quality. These new machines required
factories to house them, at first near rivers for
water power and then" when the steam engine
was invented" near coalfields. Industrial towns
with poor 'living and working conditions devel-
oped, but the belief in *laissez-faire meant lit-
tle was done to regulate industrial growth
Advances were also made in the production of
iron and in communications. The *canals were
extended md from about 1830 railways were
built. By the mid-19th century British indus
trial methods had spread to continental Eu-
rope and the USA

inert gases see NoBLE cAsEs.

ineftia A property of a body that causes it to
resist changes in its veltriry or, if stationary, to
resist motiol When the body resists changes
in its Iinear motion its mass is a measurement
of its inertia (see MAss AND WEIGHT). When it
resists changes in rotation about an axis its in-
ertia is given by its "moment of inertia

inertial guidance A means of guiding a

missile or submarine without communicating
with its destination or point of departure. It

C
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consists of a set of three *gyroscopes, with
their ues mounted mutully prpendicular to
each other, connected to a computer. The gyro
scopes provide a frame of reference, which en-
ables the computer to adjust the controls of
the vehicle to steer a preset course.

infallibility A dogma of the Romm Catholic
Church promulgated at the flrst Vatican Coun-
cil (1870). It stated tiEt the pope cannot err in
deflning the Church's teaching in matters of
faith md morals when speaking ex cathedra
(Latin: from the throne), Le. when intending to
ruke such a pronouncement.

infection lllness caused by microorganisms,
including bacteria, viruses, fungi, and proto-
zoa. Examples of bacterial infections are diph-
theria, pneumonia, and whooping cough.
Viruses cause influenza, measles, herpes, and
AIDS (among otlers); malaria md sleeping sick-
ness result from protozoan infection, and
fmgi cause ringworm. Infectious diseases are
the commonest cause of sickness and-except
in modern industrial societies-have always
been the main cause of death. Methods of
transmission include direct contact urithan in-
fected person, contact with a human or animal
carrier or contaminated objects, md contact
with infected droplets produced by coughing
and sneezing. Antibiotics are active against a
wide rmge of organisms, but as yet there are
few effective drugs for viral diseases (see vec-
CTNATIoN), although antiviral drugs have
been developed for controlling AIDS and her-
pes.

inferiority complex An unconscious be-
lief, flrst desoibed by Alfred *Adler, that one
is severely inadequate in some particular way.
This leads to defensive behaviour and often to
an overcompensation, such as open aggressive-
ness.

infinity In mathematics, a quantity larger
than any that can be specified. The symbols +-
and -- are read as 'plus infinity" and "minus
infinity" respectively. They indicate infinitely
large positive and negative values. x-++-
means that the value of a variable quantity, ,(,

continues to increase and has no mximum.

inflation A general sustained increase in
prices resulting from excessive demand for
goods (demand-pull inflation), increased pric-
ing by sellers in the absence of increased de-
mand (cost-push inflation), or an exlnnsion of
the morey supply (monetary inflation). Defla-
tion is the opposite prmess md causes a reduc-
tion in both output and employment. Deflation
in the 1930s has been followed in the postwar

years by a protracted period of inflation- Rem-
edies have varied according to the importance
ascribed to each contributory factor: control of
mges and pribes, increased taxation control of
interest rates, reduced govement spending,
and a controlled money supply have been
among current policies. Comparc otPREssIoN.

percenlage

25 inflation ratg
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inflorescence The arrangement of a group
of flowers bome on the sme main stalk, of
which there are two basic types. In a racemose
(or indefinite) inflorescence the tip of the main
stem continues to grow and flowers arise
below it. Examples are the raceme (e.g. fox-
glove) and the spike (e.g. wheat). A cymose (or
definite) inflorescence, or cyme, is one in which
a flower is produced at the tip of the main
stem, which then ceases to grow. Growth is
continued either by one lateral bud below the
tip, to produce a monochasium (e.g. buttercup),
or by a pair of buds, giving a dichasium (e.g.

stitchwort).

@Fitulum

rcntrhasium

umbel coryrnb

inflorescence. All plants except those with solitary
floweE show characteristic anangements of thek flowers
on the main flowering stalk. All the typ€s shown here,

with the exception of the monochasium, are racemose
inflorescences.

information theory The mathematical
theory of communicatio& involving analysis of
the information cotrtent of messages and the
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processes used in their transmission" reception"
storage, and retrieval. Statistical concepts, such
as probability, are used to assess the extra in-
formation (redundancy) necesery to comp€n-
sate for spurious signals (noise) occurring
during communication. The *bit is the basic
unit of information and the channel capacity is
a measure of the ability of the transmission
medium.

infrared radaation Electromagnetic radia-
tion with wavelengths between about 750
nanometres and 1 millimetre. In the electro-
magnetic spectrum it lies between the red end
of visible light and microwaves. It was discov-

-ered in 1800 by William Herschel (1738-1822).

infrared telescope A reflecting "telescope
for detecting and studying infrared radiation
from astronomical sources. Semiconductor de-
tectors are used, and these (and in some cases

the telescope optics) must be cooled to very low
temperatures. Infrared telescopes are nor-
mally sited at high altitudes to reduce infrared
absorption by the atmosphere or are carried on
satellites.

lngres, ,ean-Augustc-Dominique
(1780-1867) French painter. His three paintings
of the Rividre family (Louwe) established him
as a skilled portraitist. Many of his historical
and mythological paintings aroused criticism
but his ym of Inuis XIII (Cathedral Mon-
tauban) established him as an opponent of Ro
manticis[L He is noted for his nudes, e.g.

v alpinqon Bother (Iouvre); his draughtsmanship
influenced *Degas and *Picasso.

inheritance tax A UK tax introduced in
1985 to replace capital-transfer tax. The first
€300,000 (2007-08) of an inheritance is tax-free,
thereafter a flat rate of 4oo/o is applied. The tax
on lifetime gifts was replaced with a tapered
charge on gifts made within seven years of
deattl

ink A coloured fluid for writing or printing.
Ordinary permanent blue-black writhg ink
contains ferrous sulphate, mineral organic
acid, and other dyes. C,oloured ints contain
only synthetic dyes, wNle washable inks use
water-soluble synthetic dyes. Marking ink is a
mixture of inorganic and organic salts. lndian
ink is a black waterprmf ink containing car-
bon black and "shellac. Frinting ink consists of
pigments suspended in linseed oil, resins, and
solvents. Ballpoint p€n ink consists of synthetic
dye dissolved in organic liquids with a resinous
binder.

lnkerman, Battle of (s November 1854) A

decisive battle of the Crimem War, in which
the French and British defeated the Russians at
Inkerman, near Sevastopol The Russians lost
about 12 000 men, the BritislL about 2 500, and
the French, about 1 m0.

lnland Sea (Japanese name: Sero Naikai) A
shallow section of the NW Pacific Ocean be
tween the Japanese islands of Honshu, Shi-
koku, and Kyushu.

lnnsbruck 47 uN 11 25E A city in w Austria,
the capital of the Tirol on the fuver Inn. lt is a
popular tourist and winter-sports centre. Pop-
ulation (2004 est): 114561

lnns of Court Asffitions with the exdu-
sive right to confer the rank or degree of *bar-

rister-at-law known as 'calling to the Bar." For
the English bar, the Inns are the Honourable
Societies of Lincoln's Inn (established 1310),

Middle Temple (1340), Inner Temple (1340), and
Gray's Inn (135"/). Most barristers' offices
(known as chambers) in London are in one of
the Inns.

lnquisitaon (or Holy office) An institurion
of the medieval and early modern Church de-
signed to combat heresy and moral offences.
Formally instituted (1231) by Pope Gregory IX
(c. 7748-7247\, it attempted to place all control
of heresy in papal hands. The use of torture
was authorized in 1252 and trials were held in
secrery: fines and wrious penances were im-
posed on those who confessed, while those who
refused were imprisoned or executed by burn-
ing. Almost entirely confined to S Europe, the
Inquisition was revived in Spain in 1478 against
apostate Jews, Muslims, and, later, Protestants.
The growth of Protestantism also led to the es-

tablishment (15,12) of a Roman Inquisition by
Pope Paul III. In 1965 the Holy Office was re-
named the Sacred Congregation for the Doc-
trine of the Faith; it is now concerned with
maintaining Rornan Catholic discipline.

lNRl Abbreviation for Iesus Nazarenus Rex

ludeorum (Jesus of Nazareth King of the Jews).
According ro Sr John (19.19-20) rNs inscription,
written in Hebrew, Greek, and latin" was
placed by order of Pilate on the cross upon
which Jesus was crucified-

insanity In law (although not a legal term),
defect of reason caused by disease of the mind,
making a person not responsible for his acts. A
person is presumed sane mtil the contrary is
proved. If a jury finds an accused person com-
mitted an act as charged but was insane, it
must return a verdict of not glilty by reason
of insanity. According to MNaghten's Rules m
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accused person is insane if he was unaware of
the nature or quality of his act or did not know
it was morally wrong. Insanity may affect a
person's capacity to make binding contracts or
a will or fltness to stand trial.

insect An invertebrate mimal (an arthlo@),
0.2-350 mm long, belonging to the largest class

swallowtail butterfiy

in the animal kingdom (lnsecta $ Hexapda:
about a m.illion knom slrcies). Insects occur
tlroughout the world and account for 83% of
all mimal life. An insect's body is divided into
three sections: t}le head, which bears a pair of
antennae: the thorax, with three pairs of legs
md typically two pairs of wings; and the ab.

hoverfly mayfly
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silverfish

springtail

damselfly
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insect. The structure oI a typical Insect (centre), wilh representatives from all the principal insect orders.
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domerl With biting or sucking mouthparts
they feed on almost all plant or animal materi-
als. The mai)rity of insects lay eggs, which go
tluough a series of changes (metamorphosis) to
readr ttte adult stage. Insects play an impor-
tmt role in mture as predators, pa.rasites, scav-
engers, md as prey, but m also spread disease.

Others are usdul in pollinating crops or
killing insect pests and some produce useful
substmces, such as honey, beeswax, and silk

insecticides Subctances used to kill insects
by chemical action Previously, strong inor-
ganic poisons, such as arsenic compounds and
cyanides, were used but these were also toxic
to humans and livestock. Synthetic organic
substances, begrnning with DDT in 1915, were
then widely used. Contact ilsecticides are ap
plied directly to the insects, while residual in-
secticides are sprayed on surfaces that the
insects touctr- Problems of insect immunity
and environmental pollution have encouraged
research into alternative methods involving
*biological control.

lnsectavora The order of *mammals, com-
prising about 375 species, that includes
*shrews, *tenrecs, *hedgehogs, *moles, golden
moles, and solenodons. Feeding mainly on in-
vertebrates, insectivores are fairly prirnitive
mammals witl narrow snouts and sharp sim-
ple teetll Frequently nocturnal insectivores
are found in nearly all regions: they are absent
from the Poles and Austrdlasia-

instinct t. A complex pattern of behaviour,
the form of which is determined by heredity
and is therefore characteristic of all individu-
als of the same species. Although the behaviour
may be released and modified by environmen-
tal stimuli, its basic pattern does not depend on
the experience of the individual. Birdsong and
the complex behaviour of social insects (such
as bees) are striking examples. 2. An innate
drive, such as hunger or se* tlrat urges the in-
dividual towards a particular goal.

insulin A protein hormone secreted by the
islets of Langerhans in the *pancreas. It stimu-
lates the uptake of glucose and amino acids
from the blood by the tissues and the forma-
tion of *glycogen. Insulin was first isolated in
1921 by *Banting and *Best and its amino acid
composition and threedimensional structure
were revealed by Frederick Sanger (1918- )
md Dorothy Hodgkin (198a). A deficiency of
insulin causes the rymptoms of *diabets mel-
litus.

insurance A method of providing monetary
comlrensation for a misfortune or loss that

may not occur. Events that must occur at some
time, such as deattL are provided for by assur-
ance. In the UK and some other countries in-
surance against unemployment, sickness, md
retirement is provided by the government (see

NATIoNAL INSURANCE). Other typ€s of insur-
ance are undertaken either by insurance com-
panies or by *Lloyd's. The public does not deal
dirmtly with the underwriters (insurers) but
arr:rnges to cover a risk through an insurance
broker, who works for a commission The cost
to the insured of coverigg the risk (premium)
is calculated by the insurer's *actuary on the
basis of the probability of the risk mcurring.

integrated circuit (tc) A solid-state *semi-

conductor circuit contained in a single wafer
of semiconductor. ICs are made by a process of
etching and diffusing a pattern of impurities
into the semiconductor surface, forming tiny
p-n junctions, which make up individual
diodes, "transistors, etc Since the 1970s com-
puters have been used to make lcs smaller and
more complex A silicon chip (or microchip) is
covered with circuits, and computerron-
trolled microscopic probes search out the b€st
points for connections for each specific device.

intelligence The ability to reason and to
profit by experience. An individual's level of in-
telligence is determined by a complex interac-
tion between his heredity and environment;
Jean Piaget (1E95-198O) greatly contributed to
the understanding of intellectual develop-
ment. The first itrtdli8ret€sBwere devised by
Alfred Binet (1857-1!n1) in 1905. An inriividual's
performmce in a test is represented by his iE'
telligence quotieot (lQJ. Tests are constructed
so that the average IQ is 100; over 95% of the
population come between 70 and 130. However,
it is now widely thought tbat true intelligence
can be expressed only through speech arrd
writing (and is therefore inaccessible to test-
ing)

intelligence se!.yice The government
department responsible for obtaining infor-
mation about the military and economic capa-
bilities and political intentions of another
country (intelligence) or for thwarting the at-
tempts of a foreign country to obtain such
information for itself (counterintelligence). In-
telligence services existed in antiquity and the
first knom treatise on the subject is Sun Tn's
T'he /,rt of War (c.400 Bc). Elizabeth I of Eng-
land had a notable intelligence service, as did
Cardinal de Richelieu in lTthrentury Frmce
and Frederick the Great in 18th{entury Prus
sia. The first specifically military service was
established in France during the Napoleonic
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Wars, which the British countered (1e08) with
the Peninsular Corps of Guides in Spain. A sim-
ilar corps wro set up (1855) during the Crimean
War. The subsequent Intelligence Department
was active in the second Boer War (1899-1902).

In 1909 and 1912 respectively the army general
staffs Dir(torate of Military Operations orga-
nized MG5 (counterintelligence) and MG6 (in-
telligence), which soon became Ml(Military
Intelligence)".5 (the Security Service) and MI{
(the Secret Intelligence Service). Elsewhere, the
best-known intel.ligence services have included
the *Central Intelligence Agency, the Federal
Bureau of Investigation (counterintelligence),
and the National Security Agency (dealing with
cryptology) in the USA and the *KGB in the for-
mer Soviet Union

interactive compact disc (CD"i) A *com-

pact disc that stores digitized information,
such as text, sound, and pictures, in a form in
which the user can interact vrith it and control
it. CDis are used for education, games, etc. See

also MULTTMEDIA sYsrEM.

interest The arnount of money charged by a
lender to a borrower for the use of a loan The
principal (P) is the amount on which interest is
calculated; the term (t), the length of time in
years for which the money is lent: and the in-
terest rate (r), the unual rate of retum per 100
units of principal. In simple interest, the prin-
cipal each year is the sum originally lent. The
lender is paid Prt/1oo in interest and repaid P
after t years. In compound interest, the inter-
est each year is not paid to the lender but is
added to the principal, so that the principal for
the next year becomes P+r[00. After t years
the lender is paid P(1 + //1m)'.

interference A wave phenomenon in which
two waves combine either to reidorce each
other or to cmcel each other out, depending on
their relative phases. The pattern of light and
dark strips so produced is called m interfer-
ence pattern (tr interference fringe). Interfer-
ence was discovered in 1801 by Thomas *Young

and provided strong evidence for the wave
thsry of light An hterferometer is used to
produce interference patterns, mainly for the
accurate measurement of wavelengths.

intet{eron A protein that appears in the
plasma during viral infections: it is released
from infected cells and inhibits the growth of
the viruses.Interferon plays an importmt role
in *immunity because it can enter minfected
cells arrd render them immune to all viral in-
fections. It ws discovered in 1957 bry a British
virologist, Alick Iwcs (1927-671. Humm inter-

feron is now being used to treat certain viral
infectiom (e.g. hepatitis B md C), cmcers, md
multiple sclerosis.

interna!-combustion engane A *heat

engine in which fuel is burnt inside the engine,
rather than in a separate furnace (see srrnu
ENGINE). this category includes all piston en-
gines, *jet engines, and *rockets. The first prac-
tical internalrombustion engine was patentd
by N. *Otto in 1E76. The modern four-stroke
Ottorycle petrol engine, used to power most
road vehicles, has a compression ratio of 8 or 9
to 1, which requires special fuels (see TETRA-
ETHYL LEAD) to avoid knocking. A simpler but
less efficient variety of the petrol engine is the
twc,stroke, which is used where low power is
required The main alternative to the petrol
engine is the oil engine, based on a cycle in-
vented by the German engineer Rudolf Desel
(1858-1913). In this case the compression ratio
has to be 15 or 16 to 1, making the engine con-
siderably heavier and more expensive tlnn the
petrol engine. The *gas turbine uses continu-
ous combustion and with a compression ratio
of up to 30:1 can reach a working temperature
of 120O"C It is therefore more efficient and
creates less pollution than piston engines. Jet
engines based on the gas turbine are used in
aircraft. See ELECTRIc cAR-

lntemational An association of national so-
cialist or labour parties formed to promote so.
cia.lism or communism. The First Inter.'national
was founded in London in 1864 as the Intema-
tional Working Men's Associatiorl Karl Marx
soon assurned its leadership and its first con-
gress was held in Gene in 1856. Altiough the
First International was successful in dissemi-
nating socialist ideas among workers, it failed
to make any political changes. Its last me€ting
was held in 1876 in Philadelphia. The Second In-
ternational was founded in Paris in 1889: its
headquarters were in Brussels. Its leaders in-
cluded Ramsay *MacDonald. At the outbreak
of World War I, the organization collapsed be-
cause of division between pro md mti-war
groups. A postwar attempt to revive it failed.
The labour and Scialist lDternatidal was
founded in Vienna in 1921 its goal was to cre-
ate a socialist commonwea.lth. It has been
called the "second and a half International" be
cause it was composed of those out of sympa-
thy with the Strond and Third Internationals.
It came to an end following Hitler's invasions
in W Europe in 11t39. The Thid IntemtioEf
(or Comintern), an organization of world Com-
murlist Parties, was founded by Lenin in March
1919, to encourage worldwide proletariat revc



453 lnternational Brigades

ideal Otto cycle
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lution. Throughout its existmce it was in-
fluenced by the power struggles within the
Soviet party leadership. Stalin dissolved the In-
ternational in 1913. The Fourth InteDrational
was founded by *Trotsky in Mexico City in
1937 in opposition to Stalin and the Third In-
ternational. It held its first conference in
France in 1938. The socialist Internatioral was
founded in 1951 as m usociation of smialist
parties that believe in parliamentary democ-
racy and oppose communism. Its headquarters
are in london
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lntemational Bank for Reconstruc-
tion and DevelopmGnt (!BRD) A special-
ized agency of the *United Nations, known as

the World Bank, with headquarters in Wash-
ington, DC. It fimces development in member
countries by mking loans to goverments or
under government guarantee. It was set up by
the 19,14 Bretton Woods agreements.

lntemational Brigades A volunteer army
recruited during the Spanish Civil War
(1936-39) by the Crmintern to aid the Republi
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intemal<ombustion engine. ln the ideal Ono-cycle (four-stroke) engine, there are four piston strokes (movemmts

up and down) for explosion. The petrol-air mixture is dram into the rylinder by the induction stroke (1-2) and

compressed by the compression stroke (2-3). A spark then ignites (3-4) the mixture causing the pressure to rise from
P, to P. be{ore the piston descends (combustion at constant volume). The piston then descends in the working stroke
(4-5) and rises again in the exhaust stoke (2-1), when the burnt gases are pushed out of the cylinder through the
exhaust valve. The $aph illustrates the pressure and volume changes during the cycle. ln the Diesel cycle, ignition is

caused by the high compression achieved by the comprssion stroke (2-3) and fte piston descends, increasing the
volume of the buming gas from % to ye before the pressure has time to ris€ (combustion at constant pressure).
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cms against Franco. Comprising at its largest
some 20000 yoluteers, of which about 60%
were communists, it was disbanded in 1938-

lnternational Court of Justice The judi-
cial body set up by the UN to pass judgment on
disputes between states. The court, which nor-
mally sits at The Hague, comprises 15 judges,
each from a different state, elected by the UN
General Assembly. Judgments of the court are
enforced by application to the UN Security
Council.

lnternational Date Line A line following
the 1800 meridian, deviating to avoid some land
areas. The date immediately E of the line is one
day earlier than to the W.

lnternational Labour Organasation
(lLO) A specialized agenry of the *United Na-
tions dedicated to the improvement of work.
ing conditions and living standards. It was first
convened in 1919, afflliated to the *League of
Nations, and its headquarters are in Geneva-

international law Rules that determine
the legal relationship between independent
states (public), or the method of resolving dis-
putes between individuals to which two or
more legal systems may be relevant, as when a
contract made in one country is to be per-
formed in anoth€r (private). Public interna-
tional law also called the law of nations and
administered by the *lntemational Court of
Justice, is based on: (1) natural law, being laws
recognized by civilized mtions; (2) agreements
between states, i.e. conventions; (3) customs fol-
lowed in practice; and, to a lesser extent (4) the
writings and opinions of respected jurists. Pri-
vate international law, also ca.lled conflict of
laws, determines the laws of which country
should apply.

lntemationa! Monetary Fund (titF) A
specialized agency of the *United Nations, with
headqurters in Washington, DG set up by the
1944 Bretton Woods agreements to stabilize ex-
change rates and facilitate international trade.

lnternational Organization for Stan-
dardization (lSO) An organization, situated
in Geneva, for establishing and controlling in-
ternational scientifi c, industrial, arid commer-
cial standards of measurement and design It
was founded in 1916.

lntemataona! Phonetic Alphabet (tpA)
An augmented Roman alphabet, developed by
the International Phonetic Association in the
late 19th century. It attempts to symbolize,
on phonetic principles, every sound used in
human language.

international style The predominant ar-
chiteatural style of the 20th century. Originat-
ing in W Europe and the USA with such
architects as *Gropius, *Wright, Behrens, and
"Le Corbusier, the style evolved from the new
tastes, materials, and technology produced by
industrializarion. IJ is charactedzed by the use
of concrete, often roughcast, cubic forms, and
a functional asymmetry.

lnternet A worldwide network linking com-
puters through modems, telephone lines, opti
cal cables, and communications satel.lites. Users
have access to a number of services, including
electronic rnail (email) and the ability to trans-
fer flles between computers and access infor-
mation on remote databases. With growth in
the ownership of personal computers in the
1990s, the system expanded drmatically. By
the early 2000s the growth of the Internet had
begun to revolutionize many established prac-
tices in the flelds of entertainment, informa-
tion provision, business, and shopping.

lnterPol (Inrernational Criminal Police Orga-
nization) An association of 169 national police
forces, formed in 1923 to provide a means of in-
ternational cmperation in the prevention of
crime. Its major concerns are the exchange of
police information and the arrest of those who
are the subject of an extradition order.

intestine The part of the digestive tract, in
the abdomen, t}lat extends from the stomach
to the anus. The small intestine, which indudes
the duodenum, jejunum, arrd ileum, is the
principal site of digestion and absorption of
food. The large intestine consists of the colotr,
caecum, rectum, and anus. It is largely con-
cerned with the absorptioD of water from di
gested food and the formation of faeces, which
are expelled from the anus.

intrusive rock see rcNEous Rocrc

lnuit A Mongoloid people of the Arctic re-
gions of Canada and Greenland. The men are
traditionally hunters of seals, whales, walrus,
and caribou, using harpoons and canoes. Fish-
ing is also important. Their cloth€s are made of
animal skins. Some construct semisubter-
ranean sod shelters or use snow-covered skin
tents, others use igloos. The term 'Eskimo" is
considered offensive by most Inuit. In 1999 the
semiautonomous region of *Nunavut was es-
tablished in NE Canada as an Inuit homeland.

lnuit-Aleut languages a hnguage group,
sometimes included in the classification of
Americal Indian languages. it consists of three
distinct languages: Inupik (Inupiaq or lnuk),
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spoken in Greenland and N Canada by Inuit;
Yupik, spoken in Siberia md S Alaska; md
Aleut, spoken in the A.leutian Islands.

lnvar An *alloy of iron with 36% nickel
which expands by only 09 mm per km for each
centigrade degree temperature rise. It was dis-
coveied in 1896 and since then has been used
for accurate measuring tapes and chronome-
ter parts.

tnverctyde a council area of W central Scot-
land, on the flrth of Clyde. It was created from
part of Strathclyde Region in 1996. The S bank
of the Clyde is highly industrialized; inland it is
mainly agricultural. Area: 162 sq km (63 sq mi).
Population (2001): 8a 203. Administrative cen-
tre: Greenock.

Inverness 52 27N 415w A city in N Scotlmd.
the administrative centre of the Highland
council area, at the head of the Moray Firth. It
hs a lgthrentury othedral and castle. Popula-
tion (1991): 41 234.

in vitro fertilization &e rEsr-ruBE BABY.

lo A priestess of Hera, loved by Zeus, who
transformed her into a heifer to protect her
from discovery. Hera ordered Argus, a herds-
man irith eyes covering his entire My, to
guard her, but she escaped with the help of
Hermes and was finally restored to Zeus in
Ecvpt.

iodine 1ll e purple-black lustrous solid *halo
gen that evalrcrates slowly at room tempera-
ture to give a purple gas. It was discovered in
1811 by B. C-urtoi s 17n-783E1. It is insoluble in
water but dissolves readily in organic solvents,
such as carbon tetrachloride (CClj, to give
pink-purple solutions. Potassium iodide (KI) is
widely used in photography. The radioactive
isotope trl, with a halftife of 8.1 days, is pro
duced in nuclear reactors. Tincture of iodine is
used as m mtiseptic. At no 53; at wt 125.904;
mp 1135'q bp 184.35"C

ion An atom or group of atoms that has lost or
gained one or more electrons and consequently
has an electric charge. Positively and negatively
charged ions are called cations and anions re-
spectively. The sign and magnitude of the
charge is indicated by a superscript, as in the
potassium ion" K-, or the doubly charged sul-
phate ion, Son'z-. Many compounds (electrova-
lent compounds) are combinations of positive
and negative ions; sodium chloride, for exam-
ple is formed from sodium ions (Nat) and chlo
ride ions (Cl ). See also CHEMICAL BoND;
IONIZATION.

lona 56 19N 6 25W A small sparsely poputared

island in NW Scotland, in the Inner Hebrides. St
Columba landed here in 553 AD, establishing a
monastery that became the centre of the Celtic
Churctl Area: 854 ha (2112 acres).

lonesco, Euglne (t972-94]| French dram-
tist, born in Rommia. He inaugurated the
"Theatre of the Absurd \nirh his first play, The
Bald Prima Donfla (1,,, ). His later plays include
The lesson (1951), Rhinoceros (1960), andMonwith
Bags$9n\.

lonaa In antiquity, the central W cmst of Asia
Minor and the adjacent islands, settled by
Greeks about 1000 Bc. Between the 8th and 6th
centuries Bc *Miletus, Samos, *Ephesus, and
other Ionian cities led Greece in trade, colG.
nization, and culture. After 550 Bc Ionia passed
under t}te domination of *Lydia aad later Per-
sia.

lonian lslands A group of Greek islands in
the Ionian Sea, including Pixos, L6vkas, Ithaca,
and Cephalonia. They belonged to Britain from
the Treaty of Paris (1815) unril 1864 when they
r,vere ceded to Gre€e. Total area: 23@sq km
(891 sq mi). Population (2q07li 274274.

IONiC OTdET &C ORDERS OF ARCHITECTURE.

ionization The process of producing "ions
from neutral atoms or molecules, by solvation
(surrounding of an ion by polar solvent mol-
ecules), heating (thermal ionization), or bom-
bardment with particles or radiation The
minimum energy required to ionize an atom A
(i.e. A-r A-+ e ) is called its iodzation poten-
tial which is usually measured in electron-
volts.

ionizing radiation Any radiation thar ion-
izes the atoms or molecules of the matter
through which it passes. It may consist of
particles (such as *electrons) or it may be elec-
tromagnetic radiation (see ULTRAVToLET RA-
DIATION; X-RAYS; GAMMA RADIATION).
Ionizing radiation occurs naturally in rcosmic

rays md is emitted by radioactive substances.
It is also produced artificially in X-ray ma-
chines, particle accelerators, nuclear reactors,
etc.

ionosphere A region of the up;rr atmos-
phere that reflects short radio waves, enabling
transmissions to be made round the curved
surface of the earth by sky waves. The gases in
the ionosphere are ionized by absorption of ra-
diation from the sun lts existence was sug-
gested in 1902 by A E. Kennelly (1861-1939) and
independently by O. Heaviside (1850-1925). Sir
Edward Appleton (1892-1925) provided prmf
by bouncing radio waves off the different lay-
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ers of the ionosphere, which vary in behaviour
with the position of the sun and with the
sunspot rycle. The ionization of the D region, at
berween 50 and 90 kilometres altitude, disap-
pears during the day. The E region is 90 to 160
kilometres high and the F region (sometimes
called the Appleton layer) is from 160 kilome-
tres up to about ,100 kilometres.

lowa A state in the USA in the Midwest. The
lmd rises slowly from the Mississippi Valley,
with higher land in the |IW. Iowa is predomi
nantly an agricultural state, famed for its live-
stock, particularly pigs. Major crops are corn,
oats, soya beans, and other fodder crops. There
is also some mining for portland cement and
gypsum. HisrorJ4 explored by the Frenchmen
Louis Jolliet (1545-1700) and Jacques Marquette
17637-'/51 in 1673, it formed part of the
Louisim Purchase (18O3)by the USA It becme
a territory (1838) and then a state (1846). Area:
145msq km (56290sq mi). Population (2000):

2 926 324. Clpital: Des Moines.

ipecacuanha a Soutfi American herbacmus
plant, Uragoga iwcacl\anha, cultivated in the
tropics for its root, which yields medicinal al-
kaloids used as an expectorant and emetic.
Farul]r. Rubiaceae.

tphigenia In Greek legend, the eldest daugh.
ter of *Agamemnon and *Clytemnestra. At the
beginning of the *Trojan War, Agamemnon
was told that Artemis demanded the sacrifice
of his daughter before his fleet could sail to
Troy. In some versions of the myth Artemis
took pity on Iphigenia and transported her to
Tauris, where she became a priestess.

lpoh 436N rflo2E A city in Nw Pminsular
Malaysia the capital of Perak state. lt is a tin-
mining centre and has Chinese rock temples.
Population (1991): 382 633.

lpswich 5204N 110E A town in SE England,
the administrative centre of Suffolk at the
head of the Orwell estuary. It is a port with var-
ious economic activities, including financial
services and teltrommunications. Cardiml
Wolsey was born here. Population (1997):

112 959.

!RA &e rRrsH REPUBLTcAN ARMY.

lrSklion (or H.rakteioq Iralian name Can-
dia) 3500N 2508E The chief port of the Greek
island of Crete, on the N coast. It possesses

many Venetian fortifications and is a tourist
centre. Exports include raisins, grapes, and
olive oil. Population (1991): 117157.

lran, lslamic Republic of (name.until
1935: Persia) A country in the Middle East lying

between the Caspian Sea and the Persian Gulf.
Its central plateau, containing deserts and
marshes, is surrounded by mountains. The pop
ulation is mhly Persim with groups of Turks,
Kurds, Armenians, Arab6, and such tribes as the
Bakhtyari. konomy. agridture supports 6%
of the population, although lack of rain ham-
pers productivity. Wheat, rice, tobacco, fruit,
sugar beet, and tea are grown; sheep and goats
are kept. Oil is the chief source of revenue, the
main offields being in the Zagros Mountains.
Other minerals include coal, copper, iron ore,
lead, natural gas, and precious stones. Histor)4
the Caspian coast and the plateau are :rmong
the earliest centres of civilization Early Per-
sian dynasties include the Achaemenians and
the Sawians (see also GREEK-PERSIAN wARs).
Arab dominatiou which established Islam in
the area, was followed by that of the Turks and
Mongols before the Persian Safavid dynasty
(1502-1736) came into power. Following a pe-
riod of great prospedry (1587-1629) Persia
again declined, encroached on by Uzbeks,
Arabs, Afghans, Turks, and Russians. The next
great dynasry, the Kajar dynasty (1794-1925),

was mrked largely by rirralry for domination
between Britain and Russia. Repressive rule
provoked opposition tlnt was intensified by re-
sentment against the concessions grantd to
Britain and Rusia The Shah was forced to
grant a constitution and National Assembly
(the Malis; 1905); his successor disbanded this
and was then deposed (1909). Further disord€rs
brought Reza Khan to power (1921). from 1925
as Reza Shah Pahlavi. Under his virtual dicta-
torship order returned and the country was
westernized; he wu forced to aMicate in
favour of his son *Mohammed Reza Pahlavi
(19a1). In 1915 the Soviet Union supported ar
Azerbaidzhani and Kurdish revolt to gain oil
concessions (later withdmwnl Oil was also a
major issue for the militant National Front
movement, which nationalized tle oil iadustry
(1951I the British responded with a blockade.
The Shah's rdorm programme, which in-
cluded in 1963 the enfranchisement of women,
the redistribution of land, and compuls"ry d-
ucatiorf led to riots and harsh repression By
198 differmt opposition group,s had united
under the exiled Muslim leader Ayatollah
Ruholla *Khomeini. The Shah fled the country
in 1979, Iater dying in exile (1980), and Ayatollah
Khomeini took over the goverrunent in the so-
called Islamic Revolutiorl which established
a strict Muslim regime. War with Iraq broke
out in September 1980 (see rRAN-rR^e wAR).
Khomeini died in 1989 md Hshemi Rafmjmi
became president. Iran's alleged involvement
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in international terrorism led to the imposi-
tion of US trade sanctions (1995-99). In 1996 Ay-
atollah Mohammed Khatami was elected
president and began a cautious programme of
reform, while aiming to normalize lran's inter-
national relations. However, the general elec-
tion of 2@4 produced a landslide for religious
conservatives and the hardliner Mahmoud Ah-
madinejad became president in 2005. Since
2002 lran has come under increasing pressure
from the USA over its appare[t nuclear
weapons progriunme and links with terrorist
groups. Official language: Persian (Farsi). Cur-
renqr Iranian rial of 1@ dinars. Area:
148 m0 sq km (636 160 sq mi). Population (2007

est): 65 39521. Capital: Tehrarl

lranian languages A subgroup of the
Indolranian language family. Iranian lan-
guages are spoken in lraq Afghanistan,
Turkey, and parts of the Caucasus and are
closely related to *Sanskrit. Modern Iranian
languages include P,ersian, Kurdistu Pashto, and
Ossetic.

lran-lraq War 1or Gulf War 1980-88) An in-
decisive conflict in t]:e Persian Gulf between
Iran and lraq over border temitory. Iraqi forces
invaded Iran and a war of attrition developed,
with heavy casualties on both sides. Peace was
achieved through UN mediatiorL

lraq, Republic of A country in the Middle
East, bordering on the Persian Gulf. The SE con-
sists of an alluvial plain around the delta of the
Rivers Tigris and Euphrates. The W is a vast
desert while the N is mountahous. The popu-
lation is about 90% Muslim divided evenly be
tween Shiite and Sunnite sects. The Kurds, who
live in the NE, form about 15-20% of the popu-
lation. Economy. mainly agricultural" the chief
crops being wheat, barley, rice, maize, sor-
ghum, sesame, dates, and cotton The main in-
dustry is oil and Iraq is a member of OPEC.

Before the UN's imposition of a worldwide ban
on lraqi oil exports in 1990, oil accounted for al-
most 100% of government revenue. This ban
and the damage to industry sustained in the
*Gu.lf War led to economic crisis, furtler exac-
erbated in the war of 2003. History, as
*Mesopotamia, Iraq was the site of t}le world's
first civiliation. It was conquered by Arabia
and became Muslirn in the 7th century AD and
was part of the Ottoman Empfue from 1534

until World War I, when UK tr@ps expelled
the Turks. As a Brirish mandate (1920-321, lfaq
hcame a kingdom (I)21): the monarchy was
overthrown in 1188. Since the 1960s the Kurds
of the NE have been in intermittent rebellion
The Ba'athist leader Saddam *Hussein assumed

absolute power in 1919; subsequently he h-
yaded Iranian border territory, provoking the
*Iran-Iraq War (1980-88), oppresed the Kur-
dish and Marsh Arab minorities, and invaded
Kuwait (19$). In the ensuing *Gulf War his
army was expelled from Kuwait by a US-led
military alliance (Feb 1991). Iraq's dedance of
UN ceasefire terms provoked futher US air
raids in 1993,1996, and 1998. The uN agreed
(1996) to a partial lifting of the oil-sales ban on
the condition that the revelue was used for
humanitarian purposes. In March 2003, argu-
i[g thet Saddam's regime constituted a threat
to international stability, the USA and tJK
Iaunched the *Iraq War. The Ba'athist govern-
ment was toppled and a US civil administrator
appointed. Despite the collapse of lraq's econ-
omy and infrastructure and continuing insur-
gency, a transitional assembly was established
in January 20(E and elections to a permanent
legislature were held in December. S€ctarian
violence between Shiites and Sunnis has risen
sharply since 2004-O5. Official language: Ara-
bic Currencla Iraqi dinar of 1m0 fils. Area
4381146sq km (169248sq mi). Population (2007

est): 27499638. Capital: Baghdad.

lrag War (2m3) A conflict between Iraq
under Saddam *Hussein on the one hand and
the USA and the tIK (with some military sup
port from Autralia and Poland) on the ottrer.
ID 2002 President Gorge W. "Bush acosed
Iraq of developing weapons of mass destruc-
tion (WMD) and threatened to remove the
Ba'atNst regime there as an extension of the
USA's *war on terrorisfiL Although strongly
backed by Tony Blair, the proposed action di-
vided Western opinion and failed to get ex-
plicit authorization from the UN. On 20 Mardr
2003 the USA launched an air attack on Bagh-
dad: this was followed by rapid advances into
Iraq by US and UK ground forces. Basra fell to
the invaders on 7 April and Baghdad on 9 April
Although the main phase of the conflict was
declared over on 14 April, attacks by Iraqi ir-
regulars (including suicide bombers) contin-
ued. Conflict b€tween Shiite and Sunnite
groups has subsequently escalated to the point
of virtual civil war. Controversy over the
justification for the war has continued, owing
mainly to the continuing violence and the fail-
ure of investigators to find any evidence of
WMDin lraq.

lreland I?re second largest island in the
British Isles, separated from Great Britain by
the North (tnnnel, the Irish Sea and St
George's Channel. It consists of a central low-
land area of fertile plains, bogs, and mmrland
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rising to hills and mountains in the N and S.

Since 1920 Ireland htr been politielly divided,
the NE part forming Northern Ireland in the
UK md the remainder comprising the Repub-
lic of Ireland- History Ireland was invaded in
the 4th century Bc by the Celts. The country
came to be divided into rhe five tribal kinS-
doms (the Five Fifths) of Ulster, Meath, Lein-
ster, Munster, and Connaught. In the sth
century the corintry was converted to Chris-
tianity-a process in which St Patrick was the
outstanding figure. The 9th and 10th centuries
sw Viking invasions; in the mid-12th century
Ireland was invaded by the Norman con-
querors of Englmd md Henry II gained the al-
legiance of the lrish kings. English law and
administration were introduced in the 13th
century and an Irish lnrliament (cornposed of
the AnglGlrish and subordinate to the English
Crown) began to meet. However, English rule
was restricted to the area around Dublin
(called the Pale) util the 15th century. Revolts,
inspired in part by Roman Catholic opposition
to the Reformation" were suppressed and the
Plmtation of Ireland by English and later by
Scottish settlers was begun in Ulster. Irish re-
sistance continued, culminating in the rebel-
lion of 1641. which was not suppressed until
Oliver Cromwell's expedition in 1649-50. The
subsequent redistribution of the rebels'Iand
mong English colonists established the ecG
nomic and political ascendancy of the Protes-
tant minority in Irelmd. It was strengthened
by the Restoration settlement, which extended
Protestart landholdings, and by William of Or-
ange's defeat (1690) of t}Ie Irish supporters of
the deposed Catholic king, James II. In the 18th
century Ireland's subseruience to England was
opposed by many Idsh Protestants and in 1782,
under the leadership of Henry Grattan, the
Irish parliament obtained legislative indepen-
dence. However, the abortive rebellion of u98
by the Society of United Irishmen persuaded
Pitt the Younger of the need for the complete
union of Britain and Ireland (1800; se€ uNIoN,
Acrs oF). It also convinced him of the need for
*Catholic emancipation, which was not fully
obtained until 1829. Attempts by the Young
Ireland group to repeal the Act of Union failed,
and nationalist agitation was taken up after
the Irish (potato) famine, first by the *Fenians

and then by the *Home Rule movement. While
the Lmd League pursued agrarian reform with
some success, Home Rule, in spite of Glad-
stone's support, was delayed. Following the
procLamation of an Irish republic by *Sinn

F6in (19D) and virtual civil war Britain pro-
posed partition (1920), with the establishment

of separate parliaments in the predominantly
Protestmt NE and Catholic S and W both of
which would be self-governing provinces of
the UK. This was rej€cted in the S, where inde-
pendence was now demanded. Following nego
tiations between the British government and
Republican leaders, the Irish Free State, with
dominion status, came into being in 1922. The
NE (Northem Ireland) accepted self-govem-
ment within the UK.

Nortlrcrn lreland The province is divided
into 25 administrative districts. There are also
six nonadministrative traditional counties:
Antrim, Armagh Dowrl Fermanagtl London-
derry, and Tyrone. Ecommy since the t950s, the
traditional industries of shipbuilding md
linen manufacture have declined and there
has been expansion of the service sKtor. The
economy is beginning to recover from the up
heavals of the last 30 years. Historf following
the Government of lreland Act (1920) and the
Anglolrish Treaty (1921), which provided for
the division of lreland. six of the nine counties
of Ulster became an autonomous province of
the UK. From 1922 until 1972 Northern Ireland
was governed by a parliament, which met at
Stormont Castle in Belfast and had legislative
responsibility for most matters. Tension be-
tween the Protestant mai)rity who dominated
politics and the Catholic minority (most of
whom favoured Nortfiern union with tlte Irish
Republic) led to violent conflict in 1qi9, when a
British peacekeeping force was sent in. A ter-
rorist campaign by the IRA led to the imposi-
tion (1972)of direct nrle from Westminster. ln
the Downing Street Declaration (1993) the UK
and Dublin governments stated their willing-
ness to negoriate with all politicd parties t}Iat
renounced violence. Subsequently Sinn F6in
announced a complete IRA ceasefire and the
Protestant paramilitaries did the same. Talks in
1997-98 led to the God Friday Agre€mslt
(April 1998), which proposed the creation of
three new M.ies: a Nortlern Ireland assembly
with a powersharing executive, a North-South
ministerial council, and a 'Council of the Isles"
with members from tie British and Irish gov-
errments and devolved bodies within the UK
The agreement, which required the complete
decommissioning of all terrorist weapons, was
backed in a referendum by 77oA of the elec-
torate and David Trimble was elected Northern
Irelmd's first minister. An executive induding
Sinn F6in members was established (December
1999) and power was devolved to the new bod-
ies; however, slo$, progress on IM decommis-
sioning and evidence of continuing illicit
activity by the organization led Britain to sus-
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pend the political institutions in February-
May 2000 and again in October 2002. Devolved
government was restored in May 2007, follow-
ing the IRA's mouncement (2005) that it had
decommissioned all its weapons and would
abandon all paramilitary activity. Ian *Paisley

became first minister. Area:14121sq km
(5,[52 sq mi). Population (2004 est): 1 77o3z2.CaP
ital Belfasr.

Republic of Ireland (Irish name: Eire) The
country is administratively divided into 25
coulties. Ecmmy. largely agricultural, cattle
rearing and dairy farming being of major im-
portance. Arable crops include barley, wheat,
oats, potatoes, and sugar be€t. Tourism is an-
other major source of revenue. Peat is exten-
sively cut as a fuel for power stations and as a

household fuel. In 1977 Europ€'s largest lead-
zinc mines were opened at Na\Iarl. In recent
deGdes industry and services have grown
rapidly and the Republic has enjoyed one of
the fastest growing economies in the devel-

oped world History Republican opposition to
partition continued immediately after the es-

tablishment of the Irish Free State but was
quelled by L923. ln 1932 *De Valera leader of
Fianna F:iil" became prime minister and in
1937, introduced a new constitution by which
the Irish Free State was renamed Eire. In 1919

a coalition tmk the country, as the Republic
of Ireland" out of the British Commonwealtlt-
In 1973 Ireland became a member of the EC

(now the EU). Since 19!, the Republic ha had
a Fianna Ffil government under Bertie *Aherrl-

In a referendum (May 1998) the Irish elector-
ate endorsed the C,ood Friday Agreement on
Northern Irelan4 in which the Republic
agreed to abandon its constitutional cLaim to
the province. Ireland adopted the European
single currency in 1W-2N2. Official lan-
guages: Irish and Englistr" Currency euro of 100

cents. Area: 68 893 sq km (26 59 sq mi). Popula-
tion (2007 est): 4 109 086. Capital: Dublin.

lrian Jaya A province in E Indonesia com-
prising W New Guinea. Formerly a Dutch
colony, it was incorlrcrated into Indonesia in
1963. Indonesia's exploitation of Irian Jaya's
mineral wealth has caused environmental
damage and provoked unrest among the in-
digenous people. Population (2000): 2 220934.

iridium (Ir) A hard brittle metal, discovered
in 1803 by C. Tennant (1768-1838), in the residue
left after dissolving platinum in aqua regia Its
salts are highly coloured, whence its name
(latin iris, rainbow). It is used as a hardening
agent for platinum md in electrical contacts.
At no Zl at wt 192.22:rnp 2477'CibP a428"C

iris (anatomy) The muscuLar tissue in the eye
that surrounds the pupil and is situated imme-
diately in front of the lens: it is responsible for
eye colour. Reflex contraction of the musc'les in
the iris cause it to become smaller in dim light
(which enlarges the pupil ard allows more
light to enter the eye) and larger in bright
light (thus decreasing t}le size of the pupil).

lris (botany) A genus of perennial herbaceous
plants (about 300 species), native to N temper-
ate regions and widely planted in gardens.
Irises grow from bulbs or rhizomes (under-
ground stems) and their flowers can be three
or more colours. Family, lridaceae.See olso rtr.e.

lris lmythologyl The Greek goddess of the
rainbow and messenger of the gods, especially
of *Hera. She is portrayed as carrying a herald's
staff and often beuing water that could put
perjurers to sleep.

lrish Republican Army (lRA) A militant
organization established in 1919 to fight Brit-
ish rule in Ireland. Under Michael *Collins it
fought an effective war against British forces
(1919-21) but the subsequent Anglo-lrish treaty
was rejected by many IRA members. The an-
titreaty faction was defeated by Irish govern-
ment forces by 1923 but continued to press for
an all-lreland republic. The movement was re-
activated when the Northern Irish troubles
began in 1968. In 1969 both the IRA and *Sinn

F6in, to which many IRA members belong, split
into the Officials, who abandoned the policy of
abstaining from constitutional Irish politics,
and the Provisionals, who embarked on a ter-
rorist canpaign to expel the British from the
North Subsequent IRA outrages included the
attempted assassination of the British prime
minister in Brighton (1984) and a mortar attack
on 10 Downing St (1991). In 1986 th€re ms a fur-
ther split into the Provisional IRlt/Sinn F6in
who adopted a policy of constitutional activity
backed by terrorism, and the C.ontinuity
IRA/R.epublican Sinn F6in, who remain outside
politics and committed to violence. Following
the Downing Street Declaration of 1993 (see

(uonrHrnN) TRELAND), the Provisional IRA
announced a complete ceasefire (abandoned in
1996 but resumed in 1997). Although Sinn F6in
accepted the subsequent Good Friday Agree
ment (1998), the IRA refused to begin decom-
missioning its weapons until October 2001, and
continued its involvement in paramilitary ac-

tiviries. In July 2005 the IRA finally announced
that its 'war" was over and completed the
process of putting its weapom 'beyond use.'
The 'Real IRA," a splinter group hostile to the
Agreement, has continued terrorist activity,

il



lrish Sea 460

D

most infamously the Omagh bombing (August
1998).

trish Sea A section of the Atlantic, separating
Englan4 Scotland, and Wales from Ireland.
Area: about 100000sq km (,10000sq mi). Maxi-
mum width: 2,10km (149mi).

lrish wolflround An ancient breed of large
hunting dog originating in heland. It has a
powerful body and a long narrow head with
small ears. The rough wiry cmt can be grey,
brindle, red, black, white, or fawn. Height:
78cm minimum (dogs): TIcm minimum
(bitches).

lrkutsk s2 18N 10415E A ciry in S Russia. Ir is
the industrial, cultural, and educational centre
of E Siberia Population (1999 est): 596,rco.

iron (Fe) A metallic transition element that
has been used since prehistoric times. It is the
fourth most abundant element in the earth's
crust, morring in the ores haematite (Ferq),
magnetite (Fepr), and siderite (FeCO3). It is ob-
tained from its ores by smelting in a *blast fur-
nace to give pig iron, which is then converted
into cast iron" wrought iron, or steel. Iron has
two important valence states forming iron II
(ferrous) and iron III (ferric) compounds. Com.
mon compounds include the sulphates (FeSO.

and Fe,(SQ),), chlorides (FeCl,, FeCl.), and oides
(FeO, Fep", Fep.). Iron is vital to animal life
owing to its presence in *haemoglobin. At no
26; at wt 55.847; mp 1538'C: bp 2862oC. See also
FERROMAGNETISM.

lron Age The oltural phase during which
iron replaced brorue metal technology (see

BRoNzE AGB). Despite sgnsmodic earlier use of
meteoric irorL it was not until about 15m Bc
that iron-working techniques were perfected
by the "Hittites. It was used in Hallstatt Eu-
rope in the 7th century Bc. The Chinese were
both forging and Gsting iron about 5O0 Bc,
preceding Europe by about ?0O years in cast.
ing.

lroquois North American Indian tribes of
the NE region, who spoke the

mar (Burma), flowing SSW across the country.
It enters the Andm Sea thrcugh a smpy
delta. Lengtr- 2010km (1250 mi).

!ruing, sir Henry (John Henry Brodribb;
1838-1905) British actor and manager. He estab-
lished his reputation in London during the
early 1870s and remained the leading actor for
the next 30 years. From 1878 to 1902 he was
manager of the Lyceum Theatre, where, with
Ellen *Terry, he acted in a notable s€ries of
Shakespearean productions.

lsabella (l) the Calholic (1,1s1-1s04)
queen of Castile (1474-1504). Her marriage
(1469) to Ferdinand of Aragon united the two
major Spanish kingdoms. The introduction of
the Inquisition (1,180) and the expulsion of the
Jews (1,192) were largely due to Isabella's in-
fluence. See also FERDINAND (v exo rr) rnr
CATHOLIC.

lsabella ll (1830-1904) Queen of Spain
(1833-68). Her succession was only securd in
183q after the first Carlist War. Her govern-
ments became increasingly unpopular and she
was deposed-

lsaiah (8th century Bc) Old Testament
prophet, influential at the court of Judah unril
the Assyrian invasion (701 Bc). The Book of
lgieh contains his prophecies, although dnp
ters ll()-55 ar€ now usually ascribed to a later
hand. Several passages predict the coming of
the MessialL and these proved important in the
development of early Christianity.

lschia 4044N 1357E A volcanic island in Italy,
in the Bay of Naples. Area: 47 sq km (18 sq mi).
Population oatest estll 15100. Chief town: Is-
chia.

lsfahan 1or E#ah.n) 3241N 5141E A town in
central Irarl It has some fine examples of Per-
sian architecture, including the fth<entury
royal mosque Population (1996 est): 1256765.

lsherwood, Chri.topher (1904-85) British
novelist. His experiences while teaching in
Berlin in the 193Os are described in the novel
Mr Norris Olanges Traifls (19t:15) and in the sto-
ries G@dbye to Berlin (1939), adapted as the fiLn
Cabaret (1ffi\. He collaborated with his friend
W H. *Auden on several plays.

lshtar The supreme Babylonian and Assyrian
goddess, the daughter of the sky god Anu or of
the moon god Sin She combined aspects of a
beneficent mother goddess and fierce goddess
of war and fertility. She descended to the u-
derworld in search of her lover Tammuz

lsas An Eg5rptian goddess, the sister and wife

lroquois
Caddoan

r lan-
fam-guage belonging

ily. These tribes '

to the Iroquois
were cultivators and hunters,

orgarized into matrilineal clans. The *Mo
hawk, Oneida, Onondaga, Cayuga, and Seneca
tribes formed the Iroquois L,eague during the
16th century. which was allied with the British
in wars against the French and except for the
Oneida md Tuscarora (members of the League
from 1715), against the colonists in the Ameri
can Revolution (175-83).

lrrawaddy River The chief river in Myan-
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of *Osiris, whose dismembered body she magi-
cally restored to life, and mother of *Horus.

She was usually portrayed as holding the child
Horus and wearing on her head the solar disc
and a coWs horns, the same attributes as
Hathor.

lslam lArabic submission to C,od) A major
world religion, which originated in Arabia in
the 7th century AD. The essential creed of
Islam, whose adherents are called Muslims, is
that there is one God, A.llall and that *MG.

hamed is his prophet. The revelations re-
ceived by Mohammed are recorded in the
"Koran, which is the basis of Islamic belief and
practice (see olso tstarratc LAw). Five funda-
mental duties are incumbent upon the individ-
ual Muslirn: expression of belid in Allah and in
the prophethood of Mohammed; observance at
set times of five daily prayers, which are re
cited facing towards Mecca; fasting during the
month of *Ramadan; payment of a special tax
for charitable purposes: and a pilgrimage to
Mtrca at least once, if means permit. The main
sects are the *Sunnites (or sunni) and the *shi-

ites (or Shiah). There are an estimated 800 mil-
lion Muslims, about one million of whom are
UK citizens.

lslarmabad 33 ztoN 73 08E The capital of Pak-
istan, situated in the N of the country. The site
was chosen in 1959 and construction began in
1961. Population (1998): 524500.

lslamic law rhe sacred lalv of Islam, shari'ah,
prescribes not only religious duties (see IsLAM)
but covers every aspect of the life of a Muslim.
Its basic principles were elaborated in the 9th
century AD. The law covers marriage, divorce,
and inhedtance; it forbids usury, the depiction
of living beings, the drinking of alcohol, the
eating of pork etc., and prescribes penalties
and punishments for crimes. In modern times
most Muslim states have adopted secular legal
systems at least in part and especially with re-
gard to crirninal, financial ald property law al-
though some have reverted to strict Islamic
law.

lslay an island of the Imer Hebrides in the
Atlantic OcearL off the W cffit of Scotland.
Area: 606sq km (234sq mi). Population (latest
est):3500.

lsmaili A *Shiite Muslim sect. In the 8th cen-
tury AD a group of Shiites rtrognized Ismail
the son of Jafar al-Sadiqas imanu while the rest
of the Shiites supported his brother Musa The
Ismaili Fatimids ruled in Egypt and N Africa
util 11n, contesting control of the Muslim
world with the Abbasid dynasty of Baghdad.

Today the best-krrom Ismaili sect is that
headed by the Aga Khan

ISO See rNrsnxerroNAL oRGANrzATroN FoR
STANDARDIZATION.

lsocrates (436-338 Bc) Athenia tscher of
rhetoric and political pamphleteer. His appeals
to successive military leaders to unite the feud-
ing Greek states against Persia culminated in
the Philipws (346 BC), addressed to *Philip of
Macedon

isomerc Ctremical compouds that bave the
same molecular formulae but different ar-
mngements of atoms. In structur:ial isomer-
ism the molecules have different molecular
structures. Thus, ethanol (C,H.OH) and di-
methyl ether (CH.OCH.) both have the molecu-
lar formula C,Hp, although they are different
compounds. Another form occurs when func-
tional groups appear at different positions in
the molecule. In stereoisomerism the isomers
differ in their spatial auangements. Cis.trans
isomerisur occurs as a result of the positioning
of groups in a planar molecule. Since rotation
cannot occur about a double bond it is possible
to have two isomers in organic compounds
containing double bonds: one with groups on
the same side of the bond (the cis isomer) and
the other with groups on opposite sides of the
bond (trans isomer). Another form of stereoiso
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elhanol drmethyl ether

stuctural ismeE. Ethanol and dimethyl ether have the
same atoms in the molecule but dilferent functional groups.
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merism is optical isomerisrn, in which the two
isomeric forms of the molcule are as5mmet-
ric and differ in that one molecule is a mirror
image of the other; these are optically active,
i.e. they rotate "polarized light passed through
their solutions. Isomers of all types have dif-
ferent physical properties and, to a greater or
lesser extent, different chemical properties. In
some cases isomers cm exist in equilibrium
(tautomerism).

lsopoda A widely distributed order of "crus-
taceans (,{000 species). The group includes the
most successful teffestrial crustacean-the
woodlouse-as w€ll as aquatic forms. Isopods
have oval flattened bodies, covered by armour-
like plates, and-usually-seven pairs of walk-
ing legs. The young develop within a brood
pouch on the female.

isoprene (CH,:C{CH"pH:CH,) A colourless
volatile liquid. It is made from chemicals ex-
tracted from oil, coal, or tar and is used to
make synthetic rubber. Natural rubber con-
sists mainly of a polymer of isoprene.

isotherm A line on a map joining points of
equal temperature. Corrections are usually
made to compensate for the effect of altitude
on temperature.

isothermal process Any prdcess that oc-
curs without a change in the temperature of a
system (compare ADTABATTc pRocESs).

isotopes Atoms of the same element that
contain equal [umbers of *protons but differ-
ent numbers of *neutrons in their nuclei. They
have identical chemiel properties but differ-
ent physical properties. An isotope is indicated
by combining its nucleon number and its
name or symbol in various ways, for example
urmium-23s, U-235, '?$U. AII naturally occur-
ring elements are mixtures of isotopes.

lsrael, State of A country in the Middle
East, bordering on the Mediterranean Sea.

There are mountains in the N, a narrow cmstal
plain in the W and the Negev Desert in the S.

The River Jordan flowing through the Great
Rift Valley forms part of the E brder. The pop-
ulation consists largely of Jews who have im-
migrated since 1918. Many Palestinian Arabs
left the ara when Israel was created but some
have since returned. The Jews form 82% of the
population and the Arabs 16%; immigration is
decreasing. Some 3% of the population live in
kibbutzim (see KIBBUTZ) and about 5% live in
moshavim. Economy. both industrial and agri-
cultural output has increased rapidly since
1918, boostedlry investments and gifts of api-

tal from abroad. There are resources of copper
ore md phosphates; potash md bromine from
the Dead Sea are also exploited- Fishing and
tourism are also important. 6% of the work
force is employed in agriculture, which de-
pends heavily on artificial irrigation. History
Israel's history prior to 194t| is that of *Pales-

tine, in which Jewish Zionists had demanded
the creation of a Jewish state since the late 19th
century. According to a UN recomendation.
Palestine was to be divided into a Jewish state,
an A-rab state, and a small internationally ad-
ministered zone around Jerusalem. As smn as
the state of Israel was proclaimed following
British withdrawal (1918), however, Arab forces
invaded; by early 1949 Israeli forces had not
only repulsed them but had gained control of
75% of Palestine, while the rest had b€en an-
nexed by Jordar (the *West Bank of the fuver
Jordan) and Egtrpt (the *Gaza Strip). Jerusalem
was divided between Jews and Arabs. In 1956;
Israeli forces occupied the Gaza Strip and t}Ie
*Sinai Peninsula In the Six Day War (1967) Is-
rael defeated Egypt, Syria, and Jordan and
again occupied the Ga Stdp and the Sinai
Peninsula as well as the *Golan Heights, the
West Bank, and the Arab sector of Jerusalern A
peace agre€ment \^,ith Egypt after the Yom
Kippur War (1973; in which the Israelis were
taken unawares by Egyptian forces on the Day
of Atonement-Yom Kippur), was achieved in
1979 at the Camp David talks, following which
Israel withdrew from Sinai (1980-82). In 1982 Is-
rael invaded Lebanon and forced the Palestine
Libemtion Organization (PLO) to leave West
Beirut, withdrawing in 1985. Israel has been
criticized for its treatment of Palestinians in
the Israeli-occupied territories, which led to vi-
olent protests (the intifadal in 1988. Israel
signed a peace agreement with the PLO in 1993,
and in]991-95 gave autonomous status to the
Gaza Strip and Jericho, halding over power to
a new Palestinian National Authority. In 1995
the prime minister Yitzha-k Rabin was mur-
dered by a Jewish extremist opposed to the
peace process. Israel and the PLO signed a fur-
ther peace agreement in October 1998. In the
1999 general elecLion the right-wing govern-
ment of Binyamin Netaayahu was heavily de-
feated by Labour under Ehud Barak. Hizbollah
activity forced Israel to withdraw all its forces
from S Lebalon in May 2000. That same year
talks with the PLO collapsed over the issue of
Arab E Jerusalem, leading to violent protests
by Palestinians and heavy retaliation by Israel.
Barak resigned as prime minister and lost the
ensuing elections (2001) to Likud's Ariel *Sha-

rou widely seen as a hardliner. Violence then
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escalated sharply. Rising casualties from Arab
suicide bombings prompted Israel to reoccupy
large areas of the Palestinian West Bank in
2001-{2 From 2005 Sharon begm to imple-
ment a ne\,v plan to disengage from the Gaza

Strip but to retain parts of the West Bank. He
was succeeded as prime minister by Ehud
*Olmert in 2006. In July of that year Israel
launched a fierce but incondusive assault on
Hizbollah fighters in Lebanon Officid lan-
guages: Hebrew and Arabic.-Currenqr shekel
of 100 agora. Area (excluding occupied territo-
ries): 20 z0 sq km (8018 sq mi). Population (2007

est): 6,126 679. Capital (de facto): Jeruslem (the
IJN recognizes only Tel Aviv).

lssus, Battle of (333 Bc) The battle in which
Alexander the Great defeated an enormous
Persian army under Darius III, which was
caught in a narrow pass.

lstanbu! (or Stamboul) 4102N 2857E A city
in W Turkey, on both sides of the Bosporus.
There are many ancient buildings in tle city,
including the mainly 6th<entury Hagia Sophia
the Blue Mosque, and ttle Topkapi Palace. It is a
major port and industdal centre. Histor)4 an-
cient Byzantium was renamed Constantinople
in 330, when the emperor Constantine I de
clared it the capital of the Eastern Roman Em-
pire. It was the capital of the Byzantine Empire
until its capture by the Ottoman Turks in 1453,
although it had been held by Crwders from
12G4 to U51 The Ottomans made it the capital
of their empire in 1,1t7; it was renamed Istan-
bul in 1926. Population (1997): 8 260438.

!3tria A peninsula in NW Croatia- Passing to
Italy at the end of World War I, it was ceded to
Yugoslavia (1917) except for the Territory of
Trieste, which was divided between Italy and
Yugoslavia in 19tL It became part of indepen-
dent Croatia in l99L

Italian A languge of the Romance family
spoken in Italy. The standard literary and offi-
cial form is based upon the Tuscan dialect of
Florence.

Italic languages A subgroup of the Indo
European language family spoken in central
and NE Italy in the thousand years before the
rise of Rome. A parent of modern *Romance

languages, this group comprised four related
dialects: IatirL Faliscan" Osco-Umbrim, md Ve
netic. At the beginning of the 1st millennium
sc OsoUmbrian was t}le most widely spoker;
but witl the growth of Roman civilization,
Latin replaced it.

italic script A style of handwriting adopted

in 1sth{entury Italy by papal scribes and later
(c. 1500) adapted for printing. Italic cursive let-
ters eliminate unnecessary lifts of the pell, per-
mitting rapid legible handwrittng, In prifi its
characteristk sloped letter, such os thox used in
this sentence, are uxd.mainly for display, emptn-
sis, or to indicate thot a word is in a foreign lan-
guoge.

Italy, Republic of A country in S Europe,
occupying a peninsula bordered by the
Tyrrhenian Sea W), the Ionian Sea (S), and the
Adriatic Sea (E). The principal offshore islands
are Sicily and Sardinia- Except for small coastal
areas and the Po Valley in the N, the country is
generally rugged and mountainous. The main
rivers are the Po, Tiber, Arno, and Adige. Econ-

omy agriculture is still importent, the main
crops being wheat, maize, grapes, and olives.
Industry, however, has expanded considerably
since World War II. The wine industry is im-
portant. Mineral resources are not large and
Italy is heavily dependent on imported fossil
fuels. Tourism is an important source of rev-
enue. Historl preRoman Italy ms inlabited
from the 7th cmtury rc by tle *Etruscans in
the N, Italics and Latins in central ltaly, and
Greek colonists in the southern mainland and
Sicily. By 275 Bc most of the peninsula had
come under the rule of Rome (see RoMAN RE-
puBlrc). As t}Ie western *Roman Empire de
clined from the 4th century AD, Italy re
invaded by lr succession of barbarian tribes, in-
cluding the Visigoths and the Vandals. The last
Roman emperor was deposed in 476 by the Ger-
man king, Odoacer, who in ,193 was in turn
overthrown by the Ostrogoths. They were ex-
pelled in the early 5th century by the Eastem
(Byzantine) Roman Empire, which was then
threatened from the mid-6th century by suc-
cessive invasions by the Lombards and t}te
Franks, a period that also sa\f, the origins of the
pope's temporal power (see pApAL srATEs). The
Muslims invaded the S in the fth and 10th cen-
turies, Magyars, the N in the 10th century, and
Normans, the S in the l1th century. The claim
of the German kings to rule Italy was estab-
lished in 962, when Otto the Great was crowned
Holy Roman Emperor in Rome. The conflict
from the 1lth century between successive
popes and emperors over the investiture con-
troversy embroiled the ltalim city states (nG
tably Milaq Pisa, Genoa Venice, and Florence|
which in the 12th century were further di-
vided by the struggle between *Guelfs and Ghi-
bellines. Many of the Italian cities came to be
dominated by sirgle families, such as the Vis-
conti and then the Sfora in Milm md the

C
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"Medici in Florence, who during the Renais-
ffice were often outstmding pntrons of cul-
ture and learning. Following the French
invasion of Italy in 1494 Italy became the scene
of conflict between France and Spain and from
the 16th to early 18th centuries ms largely
dominated by the latter. During the 18th cen-
tury control passed to Austria until 1796, when
Italy was conquered by Napoleon. After the
restoration of Austrian rule the movement for
independence and uniflcation (the *Risorgi-

mento) developed. By 1861, under the leader-
ship of King Victor Emmanuel II of
Sardinia-Piedmont and his chief minister
Cavour, aided by Garibaldi in the S, the Austri-
ans had been expelled and the kingdom of Italy
proclaimed with Victor Emmanuel as its first
king. In the late 19th century Italy acquired a
colonial empire, notably in East Africa In 1915

Italy entered World War I on the side of the Al-
lies. The postwar rise of fascism brought Mus-
solini to power in 1922. lt 1936 he conquered
Ethiopia and in 1939, Albania. In 19{O, Mussolini
took Italy into World War II on Germany's side.
The Allied conquest of Sicily (1913) brought
Mussolini's fall and in 1916 Umberto II abdi
cated. Since the establishment of the Republic
there have been nearly 60 governments; politi-
cal instability has been exacerbated by a stag-
nating economy, extremist groups such as the
*Red Brigades of the 1970s, and widespread cor-
ruption. In 1996 elections were won by a left-
wing coalition led by Romano Prodi. The
controversial tycoon Silvio *Berlusconi led a
right-wing government from 2001 until 2006,
when elections resulted in the return of the
left under Prodi. ltaly was a founder member
of the EC (now the EU) and adopted rhe Eurc
pean single rurrency in 1999-2002. Official lan-
guage: ltalian. Currenry: euro of 100 cents.
Area: 3o1425sq km (116350sq mi). Population
(2007 estl: fi747 733. Capital: Rome.

itch mite A parasitic *mite,Sarcoptes scabei,
that produces *scabies in man and mange in
domestic mimls. The female burrows into the
skin, where it lays eggs and causes irritation.
Farrily: Sarcoptidoe.

lvan (lll) the Great (1440-1s0s) Grand
Prince of Muscovy (1,162-1505). Ivan greatly ex-
panded Muscovite territory and ended Russian
subordination to the Tatars. In 1497 he intrG
duced a new legal code. Ivan married (1472)
Zoe Palaslogus (d.15O3), the niece of the last
Byzantine emperor, and adopted the Byzantine
twcheaded eagle in his arms.

lvan (lV) the Terrible (ts30-84) Grand
Prince of Musovy (1533-84), who m cromed
tsar in 1547. Ivan reformed the legal code and
local administration (1555), conquered Kazan
and Astrakhan, and established commercial re-
lations with England- After 15@ his reign was
marred by his brutalit)4 thousands were ex-
ecuted and in a fit of rage lvan murdered his
son (1581). The effects of his tFanny were ag-
gravated by the Anancial strains resulting
from the abortive Livonian War (1558-82).

lvet charles (Edward) (1874-19*r) us
composer. Noted for Ns musical inventiveness,
he composed more than 500 worla- Two of the
best known are his scond piano sonata, subti-
tled Concmd, Mass (1909-15), and Cmfial Park in
the Dork (1898-lw7l.

ivory The close-grained white tissue forming
the tusks of elephants, wahuses, and narwhals
and the teeth of hippos. So-called fossil ivory is
obtained frorn mammoths. Ivory carving is a
very ancient art; objects from France date to
Palaeolithic times and 6ne examples survive
from Egtrrytia4 Minoarl Mycenaean, Asryriann
Greek, and Roman civilizations. India, SE Asia
China and Japan have ancient traditions of
skilled ivory carving. American Eskimo carv-
ings in walrus ivory are greatly prizd by con-
noisseurs. In 1989 many countries banned ivory
imports to conserve the African elephant from
poachers. Poaching for ivory reduced the num-
bers of the African elephant from 13 million
in 199 to only 600U)0 in 1989.

ivy An evergreen woody climbing plant, Hed-
era helix, that has glossy leaves, aerial roots
(with which it clings to supports), greenish-yel-
low flowers, and srnall round fruits ripening
from green to black Native to Europe and W
Asia, it is widely cultivated. Family: Aroliaceae.

lvy League A group of prestigious universi-
ties in the NE USA They include Harvard, Yale,
and Princeton and are all members of an ath-
letic conference for interco.uegiate sports
known as the Ivy League (founded 1870s).

lwo Jama 2447N 74119E A lapanese island in
the W Pacific Ocean, the largest of the Volcano
Islands. Captured by US forces in 19,15, it was re-
turned in 19itl. Sulphur and sugar are prG.
duced. Area:20 sq km (8 sq mi).

lzmir (former name: Smyrna) 3825N 2710E A
port inwTurkey, on the Aegean Sea. Much was
destroyed by fire in 1922, the rebuilt town
being a modern commercial centre. Population
120OOt/i2232265.



jacana A waterbird belonging to a family (Ja-

canidaeiT sprciesl occurring in tropical regions
worldwide, also called lily trotter. Jacanas are
characterized by long legs with elongated toes
and claws, which enable them to run over float-
ing vegetation. 25-32 cm long, they are com-
monly reddish to dark-brown in colour. Order:
Charadriif ormes (g!lls, plovers, etc.).

Jacaranda A genus of trees and shrubs (50

species) of South md Central America md the
West Indies, often grown as ornamentals. J. ,ni-
mosiJolia, up to 15 m tall, and blue or violet
tubular flowers. Some species yield valuable
timber. Family: Bignoniaceae.

jacka! a carnivorous mammal of the genus
Canis, found in Asia and Africa- Jackals are
closely related to dogs and have pricked ears
and bushy tails. The African black-backed
jackal (C. mesomeles) is up to 110 cm long includ-
ing the tail (25-33 cm) and often hunts in packs

for carrion. The African side-striped jackal (C

adustus) is smaller.

jackdaw An intelligent Eurasian crow
Coruus moned"ula, about 32 cm long, having a
black plumage with a grey nape, an erectile
crest, and pale-blue eyes. Often found in
colonies, jackdaws feed on insects, grain, and
carrion.

lack Russell terier A breed of dog devel-
oped in England from the fox terrier by the
Rev John Russell (1795-1883) for flushing foxes
from eartll It has a stocky body and a strong
muscular head. The short coat is white, black,
and tan. Height: up to 38 cm.

Jackson 32 20N 9011w A city in the usA the
capital of Mississippi. Founded in 1821, it was
virtually destroyed by Gen Sherman in 1863.

Population (2004 est): U9 298.

Jackson, Michael (t9s8- ) us pop singer,
who established himself as a solo star in the
1980s after success with his brothers as the

Jackson Five. His solo albums include the

hugely successful Thriller 11!9€'2\, Bad (19871, Dan-
gerous (197} and Inircible (20O71. ln 2003 he was
charged with several counts of child molesta-
tion but subsequently acquitted.

Jackson, Peter (1961- ) New Zealmd film
director, screenwriter, and producer. His early
work included Bod Taste (19ty) and Heovmly
Creatures (1991), but he is now best knom for
his spectacular film adaptation of Tolkien's
epic trilogy Tle lord of the Rirgs (2ml-03).

Jackson, Stonewall (Thomas Jonathan J.;
1824-63) US Confederate general in the Civil
War. In the first battle of *Bull Run he and his
brigade were described as standing "like a
stone wall' in the face of the Federal advmce.

Jackson was a master of rapid tactical move.
ment, shown particularly in the Shenandoah
valley campaign (1862). His accidental death at
Chancellorsville left a gap in the Confederate
command.

Jack the Ripper An unidentified murderer
who killed and mutilated at least six prosti-
tutes in the East End of London in late 1888.

Jacob ln the Old Testament, the son of Isaac
md Rebekah and the ancestor of the entire
Jewish nation. His story is told in Genesis
25-50. His 12 sons gave their names to the 12

tribes of Israel.

Jacobites Supporters of the exiled *Stuart

king, James II (tatin name: Jacobus), and his de-
scendants. Between 1588, when the Glorious
Revolution overthrew James II, and f45, the
Jacobites (mainly Roman Catholics and/or To-
ries), were the rallying point for opposition to
the Hanoverian monarchs. Two Jacobite rebel-
lions, in 1715 (the '15 Reb€llion" led by *James

Edward Stuart, the Old Pretender) and u.15 (the
".15 Rebellion'led by *Charles Edward Stuart,
the Young Pretender), were suppressed and
thereafter the movement disintegrated.

Jacob's ladder a perennial herb, Polemo
niun caeruleufl, native of Eurasia and widely
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cultivated as a garden flower. Grovring to a

height of 90 cm, it has bright-blue flowers.
Famil}r Polemof,iaceae.

jade a hard semiprecious stone, usually
green, consisting of either the rare jadeite,
NaAlSirOE, or the more common nephrite,
Ca,(Mg,Fe)$ip,,(OH,F),. It has been used for
carved oments and jewellery since prehis-
toric times.

Jaffa See rrl nvrv-JAFFA

Jagannatha A Hindu deity in some contexts
s)mon5rmous with Krishna. Devotees were al-
leged to throw themselves under the massive
chariot on which his idol is mnually wheeled
during a festival at Puri, in Oriss, and from
which the term "juggernaut'is derived.

Jagger, Sir Mick see RoLLING sroNEs,
THE.

jaguar The largest New world *cat, Panthera
oncc, fomd in the southern USA and Central
md South America Up to 2.5 m long including
the tail (7H0 cm), it has dark rosette-shaped
spots on its yellow cGt. Jaguars inhabit forest
md scrub and hunt peccaries, turtles, flsh, and
capybaras and may attack domestic livestock.

iaguarundi A weasel-like *at, Felis yag-
ouaroundi,of CerLtral and South America" Up to
110 cm long, it stands only 28 cm high at the
shoulder. It has a red or grey coat, long tail, and
small ears.

Jainism The religion of between two ard
three million Indians, followers of Mahavira

lT9-527 ac). Founded in the 6th century Bc,

Jainism stresses ahimsa, asceticism, ald nedi-
tation. Right belief, knowledge, and conduct
are the means of release from the perpetual
round of rebirth caused by *karma This re-
lease is possible only for monks: the laity aim
only for a better rebirth Jainism is atheistic, al-
though lesser spirits md demons proliferate.

Jaipur zo saN z5 50E A city in India, the capi-
tal of Rajasthan. It has many fine buildings
built in pink sandstone and is famous for its
enamel work and jewellery, textile printing,
and stone, marble, and ivory carving. Popula-
tion (2001): 2 322 575.

Jakarta (or Djakarta; name until 191q
Batavia) 6095 106498 The capital of Indonesia,
in I{w Java It becme a cornmercial centre as

the base of the Dutch East India Company. Pop-
ulation (2000): 8 347 083.

jalap a climbing plalt Iponoea purga, of
Mexico and South America that has crimson
flowers. The dried tubers yield a resin that is

used medicinally as a laxative. Family, Cowol,tu-
laceoe.

Jamaica An island country in the Caribbean
Sea, off the S coast of Cuba { high plateau is
crossed by the Blue Mountains, which reach
2255 m Q46 ft). The population is mainly of
African and mixed African ard EuroPean de-
scent. Ecof,omy: tourism and services now form
the mainstay of the economy. Sugar, bauxite,
and bananas are the most imPortant exPorts.
Histor)4 discovered by Columbus in 1.191, it was
occupied by the Spanish, who exterminated
the original Arawak inhabitants. Captured by
the Bdtish in 1655, it becme a colony and a
centre of the slave trade. Self-government was
introduced in 1914 and in 1962 Jamaica beime
an irdependent'state within tlle British Com-
monwealth There was considerable political
unrest in the 1970s: a state of emergency was
imposed in 1976-2 by the socialist prime min-
ister Michael Manley. In the 1989 election Man-
ley became prime minister for the second
time, retiring in 1992. He'was replaced by Per-
ciEl J. Patterson, who served until 2002. Portia
Simpson-Miller became Jamaica's first woman
prime minister in 2006. Jamaica is a member of
the OAS and CARICOM. Official language: Eng-
listr Currency Jamaican dollar of 100 cents.
Area: 10 991 sq km (42,14 sq mi). Population (2007

est): 2780 132. Capital: Kingston

James I (t394-74371 King of the Scots
(1,106-37), whose actual rule began on his re-
lease (1424) from English imprisonment. He
strengthened royal authority at the expense of
the nobles and extended royal control over jus-
tice and commerce. He was assassinated by a
group of disaffected nobles.

,ames I (1566-1625) The first Stuart King of
England and Irelaad (1603-25) and, as James VI,
King of the Scots (1567-1625). He succeeded to
the Scottish tfuone after the aHication of his
mother Mary, Queen of Scots. As king he re
asserted royal authority against the nobility
an4 less succesfully, the Presbyterians. In 1589

he married "Anne of Denmark. In England,

James encountered opposition from his parlia-
ments (1604-10,1614,1621-22) and was also un-
popular for his choice of favourites aad for his
attempts to'obtain a Spanish marriage for his
son. One of the great achievements of his reign
was the publication (1511) of the *King 

James
Version of the Bible.

,ames ll (1430-60) King of the scots (1437-60).
He established his authority over rival factions
and continued the extensio[ of royal control
and justice begun by his father James I. He was
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killed while besieging the English at Roxburgh
Castle.

James l! (1633-1701) King of England, Scot-
land and lreland (1685-88). The second son of
Charles I, James (as Duke of York) escaped to
Holand (1ft8) after his father's defeat in the
Civil War and during the 1650s fought for the
French and then the Spanish- In 1659 he mar-
ried the daughter of the Earl of Clarendon,
Anne Hyde (1637-771, by whom he had two
daughters (later Queens Mary II and Anne). In
about 1669 he became a Roman Catholic: conse-
quent attempts to exclude him from the suc-
cession failed and in 1685 he became king. The
Protestant rebellion of the Duke of *Mon-

mouth was suppressed, Roman Catholics were
admitted to public office, and religious free-
dom for all denominations was announced
(1687). In 1688 James prosecuted the Arch-
bishop of Canterbury and six bishops who re-
fused to proclaim religious toleration from the
pulpit but lost the case. This defeat and the
threat of a Roman Catholic succession with the
birth of a son (see JAMES EDWARD sruART,
THE oLD PRETENDER) tohis second wife, Mary
of Modena (1658-1718), precipitated the *Glori-

ous Revolution. James fled; in his subsequent
attempt to regain the Crown from Ireland he
was defeated by William III'S forces at the
*Boyne (1690) ard "Aughrim (1691). He died an
exile in Frmce.

James lll (1452-88) King of the scots
(1,1@-88). Until 1,169 Scotlmd ws ruled by a re-
genry and his personal rule was marked by ba-
ronial revolts. He was killed after defeat by
rebel barons near Stirling.

James lV (1473-1513) King of the Scots
(1488-1513). In 1503 he maEied *Margaret

Tudor. He defeated the rebels who had killed
his father James III, procuring internal stabil-
ity. Recurrent hostility with England culmi-
nated in the invasion of Northumberland (1513)

and his defeat and death at *Flodden.

James V (1s12-42) King of the scots (1513-42).

During his minority (1513-28) Scotland was
controlled by rival proFrench and proEnglish
factions. He died shortly after ttre failure of an
invasion of England and was succeeded by his
daughter Mary, queen of Scots

James, Henry (u43-I916) US novelist and
critic. He spent much of Ns childhood in Eu-
rope, becoming a British citizen in 1!115. His
novel Rodeilck Hudson l7V5l introduced the
theme of Americans confronting European
culture that rmurred in marry of his novels,
such as The Portroit or c tady (1881), although he

occasionally returned to Amedcan settings, as
in The Bostonians (1886). He wrote more than a
hundred shorter works of fiction, including
The Turn of the Serew $89{l). In his later novels,
The Wings of the Dote (1902\ The Ambassadors
(1903), and The Goldm Bowl (19O{), action is
subordinated to psychological mlysis. His
brother Willian James (1842-1910) was a psy-
chologist and philosopher, who held that a
theory was only true if it helped to solve prob-
lems. Religious and moral beliefs were treated
in the same nondogmatic way, especially in his
influential Varieties of Religious Experience
(1902) md The Meaning of Truth l1$l.
James, Jesse (ltoodson) (1847-e2) us
outlaw. After the Civil War he formed the

James gang and by 1857 was robbing barks,
stagecoaches, and trains in his native Missouri
and surrounding states. He was shot and killed
by Rob€rt Ford a James gang member who
claimed the $10000 reward.

James, P(hyllis) D(orotlry), Baroness
(1920- ) British novelist, best known for her
detective fiction. Her novels include Death of
an Expert Witness (Lgn\, De,tices and Desires

119801, A Certain lustke (7971, and The Murder
Room (2003). She received a life peerage in 1991.

James Edward Stuart the Old Pre-
tender (1688-1766) The son of James II, the de,
posed Roman Catholic King of England- In
exile, he was urged by his supporters, known as
*Jacobites, to claim the English throne. After
their invasion of Scotlard failed in 1ru, James
abandoned his claim md lived in permanent
exile in Rome.

Jammu and Kashmir A state in N India
forming part of the disputed area of *Kashmir.

Area: 100569 sq km (38820 sq mi). Population
(2001): 10069917. Capital: Srinagar.

Jamshedpur z2 47N 8612E A city in India, in
Jharkand- Founded in 1907 by the industrialist
Dorabji Jamsetji Tata, it is the site of India's
principal iron and steel works. Population
(19971:451272,.

Janitek, LeoS (1s54-1928) Czech composer.
He was over 50 before he gained wide recogni-
tion. In his vocal works he attempted to repro-
duce natural speech rhythms; he was also
influenced by folk music. His works include
the operas Jenufa (1894-1903), Th€ Excursions of
Mr Broucek (1!n8-17), and the Makroprlos Cose

(1923-25), two string quartets, and t}Ie Glagolitic
Mass11926l.

Jansenism A movement in the Roman
Catholic Church in the 17th and 18th centuries

C
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based on the teacNng of the Dutch theologiart
Cornelius Jmen (1585-1638). Jansenists empha-
sized the doctrine of *predestination and re-
jected some aspects of traditional teaching on
the sacraments; this led to conflict with the Je-
suits and condemnation from the Church lead-
ership. One of the most famous Jansenists was
*Pascal.

Jansky, Karl Guthe (190s-s0) US radio en-
gineer, who discovered a source of radio waves
outside the solar system (1932), while investi
gating static interference. Jansky's discovery
led to the science of *radio astronomy.

Janus The Romm god of doors, thresholds,
and beginnings, after whom the month Janu-
ary is nmed He is usually portrayed as having
two heads facing fomards and backwards.

Japan (Jalmese mme: Nippon r Nihon) A
country in E Asia" consisting of a series of is-
lands lying between the Pacific Ocean and the
Sea of Japan. The four main islands are *Hon-

shu, *Kyushu, 
"Hokkaido, and *Shikoku. Much

of the land is mountainous, with the highest
mountain, *Fujiyama, rising to 3778 m (7239D
ft). The population is of mixed Malay, Manchu,
and Korm descent; the original inhabitants,
the Ainu" suruive in small numbers on
Hokkaido. Economy, Japan is a highly industri-
alized country, manufacturing electronic
goods, motor vehicles, and petrochemicals: it
now produces about a third of the world's
ships. Mineral resources are on the whole
sparse. Agriculture is intensive and" although
rice is still the main crop, there have been ef-
forts to diversify with such cro;x as wheat,
barley, and soya beans. There is considerable
timber production. Japan is also one of the
world's leading fishing nations. Japan is now
one of the world's foremost financial centres,
although it suffered severely in the Asian
financial crisis of 1997-98. History: ak)ut 200 Bc
the country was united under the Yamato dy-
nasty. Their religion formed the basis of
*Shinto and Japanese emperors were regarded
as divine descendants of the su goddess. From
U86 AD real po$rer was in the hands of the rnil-
itary *shoguns until Emperor Mutsuhito
(1852-1912) regained power for the House of
Yamato in 7t%7.7877 saw the end of Hoken
Seido (the feudal system) and from the rnid-
19th century the country was opened up to
western comunications and ideas. It ex-
panded colonially, especially in successful wars
agaitrt Chim md Russia, and it occupied sev-

eral Asian countries. It fought against the Al-
lies in World War II and surrendered after the
dropping of atomic bombs on Hiroshima and

Nagasaki in 1915. By a new constitution of 19f
the emperor renounced his former claim to di
vinity and became a constitutional mornrch
The Liberal Democratic Party (LDP) held power
from 1955 until 1993, when a cmlition govern-
ment was formed. In 1997-98 Japan's financial
system was severely hit by the crisis in SE Asia
and the economy entered a period of recession.

Junichiro Koizumi became prime minister in
200iand led the LDP to a decisive electoral vic-
tory in 2005. The current prime minister is
Shinzo Abe. Official language: Japanese. Cur-
renc)4 yen of 100 sen Area: 372480 sq km
(1a3 777 sq mi). Population (2007 estl:727 433 494.
Capital: Tokyo.

Japan, Sea of A section of the NW Pacific
Ocean between Japan and the Asian mainland.

JaPanese The language of Japan Its rela-
tionship to other Ianguages is uncertain but it
is probably related to *Korearl It is polyryllabic
and usually stresses all syllables equally. There
are many dialects; the standard form is based
on the speech of Tokyo. Japanese writing sys-

tems are complex. In about the sth century the
Japanese adopted Chinese ideographic dnr-
acters (kanji), which have both Chinese-like
(on) and native Japanese (kun) proDunciations,
About 2000 kanji arc now used In about the
9th century the Japanese supplemented the
kanji by deriving from them two phonetic syl-
labaries, of 48 symbols each called hirogano
a:ld kotakafla. Hiragono is mainly used for
suffixes and grammatical functions and for
words for which tiere are no kanji. Katakana is
mainly used for foreign names, loanwords, and
scientiflc words.

Japanese cedar A corlufet, Cryfroneria
japonica, rntjve to China and Japarl where it is
an important timber tree readring a height of
55 m; elsewhere it is grown for ornament and
rarely exceeds 35 m. Japanese cedar has globu-
lar spiny cones, 2 cm across. Famil)a Taxodi
aceae.

,apanese mapleA *maple tree, Aca plmo-
tum. up to l:i m tall the 5-11 loH leaves of
which turn scarlet in autumL Native to Japa&
it is a popular ornamental in many cultivated
varieties, including purple-leaved and dwarf
tyPes.

japonica A shrub or tree of the genus
Cltaenoneles (or Cydoda\, native to JaIm but
widely cultivated as an ornamental Flowering
quince (C. japoflica) and Japanese quince (C sp-
cioso) are the most popular species. These have
clusters of scarlet five-petalled flowers, 5 cm
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across. The apple-like fruit is used in mar-
malade and jelly. Family Rosoceoe.

Japurd, River A river in I.lW South America"
rising in SW Colombia and flowing generally
SE to lirin the River Amazon in Brazil. Length:
2800 km (180 mi).

iasmine A shrub of the genus lasminum
(about 300 species), native to tropical and sub
tropical regions and widely cultivated. Many
species yield an essential oil used in perfumery.
Two species suitable for temperate gardens are
the common jasmine lJ. oJ frinalis\ from S Asia,
up to 6 m tall with fragrant white flowers, and
the Chinese winter jasmine (J. nudifioruml,3-6
m tall, with yellow flowers. Family: Oleaceae.

Jason A legendary Greek hero, heir to the
throne of Iolcos in Thessaly. Sent by his uncle,
the usurper Pelias, to fetch the *Golden Fleece,
he and the *Argonauts underwent many ad-
ventures before fina.lly recovering the Fleece
from Colchis with the help of *Medea- After
many years of wandering he died at Corinttr-

jasper An impure variety of *chalcedony,

usually red or reddish brown Sli8htly translu-
cent, it is regarded as a semiprecious stone. It is
an abundant mineral occurring in vehs and in
cavities in volcanic rocks.

jaundice Ye[owing of the skin and whites of
the eyes due to tJ:e presence of *bile pigments.
Jaundice may result if there is excessive break.
down of red blood cells, as in haemolytic
anaemia or in disease of the liver, such as *he-

patitis, or blockage of the bile duct by gall-
stones.

Java An Indonesian island, the smallest of the
Greater *Sunda Islands. Its chain of volcanic
mountains has formed exceptionally fertile
soil, and its many rivers feed its intensive wet-
rice agriculture. Other food crops, sugar cane,
and kapok are grown and forest products in-
clude teak. Indonesia's administrative and in-
dustrial centre, Java is heavily overpopulated.
Historl Indian colonies in the early centuries
AD developed into Hindu and Buddhist king-
doms, with Hindu-Javanese culture reaching
its height in the 14rh century. The Durch East
India Company was centred here from 1619.

Many died during anticommunist purges
(1965-67). Area: 132 174 sq km (51032 sq mi). Pop
ulation (1999 est): 121193 000, with Madura. Cap
ital: Jakarta-
javelin throu, A field event in athletics in
which a spearlike javelin is tlrown as far as

possible. The men's javelin is 2.6-2.7 m (8.5-8.9
f$ long and weighs 800 g (18 lb). The women's

measures Z.Z-2.3 m 17.2-75 ftl and weighs a
minimum of 5O0 g (1-3 lb). It is thown with one
hand, over the shoulder. after a run-up of ap-
proximarely 36 m (120 ft), and the metal head
must hit the ground first. Each competitor has
six tries.

iay A crow, Gorulus glandarius,of Eurasia and
N Africa It is about 34 cm long and brownish
pink, with a black tail, white rump, black-
barred blue wing patches, and a black-and-
white erectile cresl Jays are found mainly in
woodland, feeding on insects and larvae in
summer and storing seeds for winter food-

Jeffercon, Thomas (7743-78261 Us states-
man; the third president (1801-09) of the USA
A lawyer, Jefferson was elected a delegate to
the second Continental Congress in 125 and
was the chief author of the *Declaration of In-
dependence. Jefferson served as governor of
Virginia (1U-81), minister to France (1785-89),

secretary of state (178H3), and vice president

0757-1801\ urder John Adams. During Jeffer-
sn's two terms as president. he approved the
*Louisiana Purchase (1803) and encouraged US
neutrality in the Napoleonic Wars.

Jeffercon City 38 33N 9210w A city in the
USA, the capital of Missouri on the Missouri
River. Population (latest est): 35 lE1

Jeffreys of Wem, George, lst Baron
(c.1545-89) English judge. A supporter of the
Crown, he became a leading prosecutor of sus-
pected traitors following the *Popish Plot and"
in 1685, James II's Lord Chancellor. He is noto-
rious for the harsh punishments and death
sentences he imposed during the Bloody As-
sizes, after Monmouth's rebellion (1685). He
was captured after the fall of James II and died
in the Tower of London.

Jehovah See vanwrs.
Jehovah's Witilesses A religious move
ment, first known as Bible Students, organizd
in the early 1870s by Charles Taze Russell
(1852-11116) in Philadelphia. Jehovah's Witnesses
accept the Bible as their sole authority, wor-
shipping the Creator, Jehovah, and acknowl-
edging Jesus Christ to be Cod's son and
spokesman. They lmk for the end of the pre-
sent world order in tJre near future. They be-
lieve that 1,Hm0, the Christian congregation,
will rule with Jesus Christ in his heavenly king-
dom over the rest of obedient mankind, who
will live on a paradise earttL They do not en-
gage in politics and are conscientious objec-
tors.

jellyfish A freeswimming aqutic inverte-

il



!

,ena and Auerstiidt Baftles of 470

m

brate animal belonging to a class (kyphozoai
about 200 species) of cnidarians. The translu-
cent gelatinous body, 1.5-2000 mm in diameter,
is bell- or umbrella-shaped, with a central
tubular projection that hmgs dom md bears
the mouth. Jellyfsh occur in all oceans and
usually propel themselves through the water
by contracting muscles around the edge of the
bell. Stinging tentacles are used to capture and
paralyse prey. The term jellyfish is also used
for the free-swimming sexual form of any
other coelenterate (see MEDUSA).

Jena and Auerctadt Battles of 1ra octo-
ber 1806) Simultmrcu battles in which
Napoleon defeated the Prussians. Auerstedt
and Jena broke Prussia as a military power and
left Russia to face Napoleon alone. Prussia re-
mained in the orbit of the French Empire until
1813, when it rei:ined the allimce against
Napoleon

Jenkins, Roy (Harris), Baron Jenkins
of Hillhead (1920-2003)Bdtish politician. He
became a labour MP in 1918 and joined the cat>
inet in 19fl. As home secretary (7%5-671
7y74 76\ he introduced liberal social reforms.
After serving il president of the EC Commis-
sion (192-E1), he helped to found the Social De-
mocratic Party and became its leader (1982-83).
He was noted for his historical biographies.

Jenner, Edward (7749-7s2sl Bdrish physi-
cian, \ /ho developed the first effective vac-
cine-against 56allpox. Jenner noticed that
people who caught the mild disease cowpox
never contracted smallpox. In 1795 he inocu-
lated a small boy with cowpox and, two
months later, with smallpol The boy did not
develop smallpox. Jenner published his find-
ings in 1798 after which vaccination became a
widespread protective measure.

jerboa.a sma[ hopping "rodent belonging to
the family Dipodidae (25 species) of Asian and N
African deserts, also called desert rat. JerbGs
are 4-15 cm long and have kangaroo-like hind
feet, a long balancing tail and sandy fur. They
emerge at night from their burrows to feed on
seeds.

Jerez de la Frontera 36 41N 6 oEw A ciry in
W Sp"r.," in Andalusia" It is renowned for its
wine industry and gave its name to sherry. Pop
ulation (1998 est): 181 602.

Jericho 3152N 3527E A tom in the Jordm
Valley, on the Israeli-occupied West Bank. The
site of the old city was excavard by Kathleen
Kenyon (1906-78), revealing one of the earliest
known towns (before 8000 Bc); of t}le Bronze

Age city attacked by Joshua (Joshua 6) nothing
remains. The ruim of the palace, Khirbat al-
Mafjar, built 1739-4 

^D\ 
by the Umayyad

caliph Hisham (d-743) can still b€ se€L By the
1993 peace agrement betwen lsrael md the
PLO, Palestinian self-rule was granted in Jeri
cho in 1991.

Jerome, 5l (c342-420 
^D) 

Italian biblical
scholar; Doctor of the Church md author of
the *Vulgate Bible, the first Latin translation
of the Bible from the Hebrew. After a period as

a hermit, he was ordained by St Paulinus of
Nola in Antioch. A secretary to Pope Damasus I,
he later settled in BetNehem, where he estab
lished a monastery. Feast da),:30 Sept.

,ersey 4913N 207W The largest of the Chan-
nel Islands, in the English Channel. It was colo-
nized from Normandy in the 11th century
French influence remains strong and French is
the official language. It consists chiefly of a
plateau incised by deep valleys. Agriculture,
particularly dairy farming, is important and
the famous Jersey cattle are bred for export.
Finance and tourism are also major sources of
income. Area: 116 sq km (,15 sq mi). Population
(2001):89400. Capital: St Helier.

Jerusalem (Arabic name: El Qutls) 31a7N
3513E The capital of Israel, in the Judaea
Heights between the Mediterranem and the
Dead Sea- Jerusalem is a religious centre for
Christianity, Judaism, and Islam. The modern
city spreads to the W of the Old Gty, which is
walled (1537-,l()) and contains the Western
(Wailing)Wall (part of the retaining wall of the
second Jewish Temple, consecrated 515 Bc ), the
Dome of the Rock (691 AD; Islamic), and the
Church of the Holy Sepulchre (begun 335 AD
on the traditional site of Christ's crucifixion).
Hisror)4 Jerusalem was conquered by King
David in 1005 Bc; it became the capital of Judah
in 930 Bc. Nebuchadnezzar, King of Babyloru
destroyed the city in 586 rc, when the Jewish
inhabitants were exiled to Babylon. In 538 Bc,
40000 Jews returned to the city, whose walls
were rebuilt under Nehemiah in,l45 Bc. It was
occupied by Alexander the Great (4th century
Bc) and the Romans (63 Bc), under whose fifth
procurator, Pontius Pilate, Jesus ws put to
death Occupation by the Turks was succedd
by the Kingdom of Jerusaler+ a feudal state
created in 1099 following conquest by the
Crusaders. It was enlarged in the early 12th
century by Baldwin I (c. 1058-1118) and his suc-
cessors, but fell to Saladin in 1187. The Turks re-
took the city in 1517 and held it until 1917, when
it b€came a British rnandate, until 19t8
Jerusalem was thm divided betwen the state
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of Israel, of which it became the capital (1950),

and Jordan. Israel occupied the whole city in
June 1967, but this annexation is not recog-
oized by the UN. The city has since been trou-
bled by ethnic unresL Population (1999 est):
653700.

Jerusalem altichoke A North American
perennial herb, Heliaflthus tuberosus, that grows
to a height of 2 m, and has edible tubers up to
10 cm long. They bloom only in hot slrnmers.
Family Compositae.

Jesuits Members of the Society of Jesus, an
order founded by St *Ignatius Loyola in 1533 to
propagate rhe Roman catholic faittl In addi
tion to vows of chastity, poverty, and oHi
ence, Jesuits were sworn to go wherever the
pope might send them. Theybecameone of the
dominant forces of the *Counter-Reformation

and played a prominent role in missions to the
New World and the East. Their power eventu-
ally brought them into conflict with civil au-
thorities throughout Europ€, and in 173 Pope
Clement XIV suppressed the order. Reinstated
in 1814, the order is now active worldwide and
is noted for its schools and universities.

J6us (c.6 Bc-c.30 ao) The founder of *Chris-

tianit$ called by his followers the M€ssiah or
Christ (Greek khristos, anointed one). According
to the New Testament, Jesrs, the son of the Vir-
gin rMary, m bom at Bethlehem in the last
years of the reign of Herod the Great: Mary's
husband, Joseph, was a carpenter of Nazareth
who belonged to the tribe of Judah and the
family of David. Jesus was baptized in about 27
ao by John the Baptist and began his public
ministry in Galilee, preaching largely in para-
bles. His teaching, summarized in the Sermon
on the Mount (Matthew 5-7), emphasized the
approaching Kingdom of God, the need for re'
p€ntance, and the importmce of charity, faith
and humility. Miracles were attributed to hinl
including healing and feeding a multitude of
5000. The beginnings of a movement are evi-
dent in Galilee when Jesus summoned his -12

disciples, instructing them to preach the im-
minence of the Kingdom ofGod. Accompanied
by his disciples he travelled to Jerusalem for
Passover. There, after betrayal by Judas, he was
arrested and condemned to death by the Jew-
ish tribunal, the Sanhedrin, for claiming to be
the Messialt" He was crucified according to
Roman law as a criminal by order of Pontius Pi-
late. ln the New Testament his death is pre-
sentd:ls the fulfilrnent of a divine purpose
made clear to the disciples at the resurrection
(on the next day but one after the crucifixion)
md by a number of appearances to individ'rrls

and groups of disciples. His ascension into
heaven is said to have occurred 40 days after
the resurrectioL

jet engine A form of *gas turbjne (see olso

INTERNAL-COMBUSTION ENGINE) iN WhiCh
part of the fuel energy drives a turbine, which
in turn drives a compressor to increase t]rc
pressure of the air required for combustion,
and part is used as a jet to provide thrust to
drive an aircraft. The jet engine was patentd
in 1930 by Sir Frank *whittle, the first practi-
cal Whittle engine powering a Gloster aircraft
in 1941 Thrust is equal to the mass of the gas

produced multiplied by its acceleration and is
due to the pressure of the expanding gas on
the engine itself rather than on the air
through which it is flying. It is therefore more
efficimt at higher altitudes, where the atmos-
phere is thinner. Early postwar commercial
aircraft used a turboprop engine, in which a
propeller is driven by the turbine. For greater
speed and economy the turboprop has now
been replaced by the turbojet or the turbofar
At over twice the speed of sound (Mach 2), the
forward pressure of the air is sufficient for the
compressor, and the turbine, to be dispensed
wittr The resulting engine is called a ramjet.
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The drawback of the ramFt is that it needs a

rocket-assisted takeoff. Turboshaft engines,
similar to the turboprop, are used in heli-
copters, ships, etc. &e also RocKETs.

Jews A predominantly Semitic people, claim-
ing descent frorn the ancimt Israelites and
practising *Judeicrn They inhabited Israel
until the Babylonian exile, returning in 1918.

During the intervening 25 centuries they
were dispersed (see DrAspoRA) throughout
the world and there are now comunities in
most countties (s€e ASHKENAZIM; sEpH-
ARDIM). Under Persian" Greek and Roman rule
the Jews gradually evolved a s]rstem of com-
munal administration that mabled them to
survive as minority communities through
many centuries of Christian and Muslim domi-
nation, despite frequent p€rsecutioL Since the
late 18th century they have been acceptd in
most countri€s, although the German slaugh-
ter of six million Jews in Europe (see HoLo-
cAusr) is one of the ugliest episodes in hurnan
history. It did, however, provide the Zionist
clairn for a national home for the Jews with
unanswerable force (see zroNIsM).

Jhat*and 
^. 

stats sf l{f, Indie,6lsxtd in 2m0
from part of Bihar. It consists of the E part of
the Chota Nagpur platearl at elerrations of
about 700 m (2300 ft). The state has India's rich-
est mineral renurces, induding coal in the
Damodar rralley and mica in the Hazaribagh
area, and supports iron and steel and engineer-
ing works. Agriculture and forestry are also
important. fisal 74-6T sq krl- Population
(2007l,: 26 %5 8D. Capital Ranchi.

lhelum, River A river in India and Pakistan
the nlost westerly of the five rivers of the Pun-
jab. Rising in Kashmir it flows generally SSW to
join the River Chenab. Length: about 720 km
(4s0mi).

Jiang Zemln (1l)26- )Chinese Communist
statesman. He became general secretary of the
Communist Party in 1989 and president of
China in l!l!8, emerging as Clrina's supreme
leader on the death (1gZ) of Deng Xiao Ping. He
was succeeded by *Hu 

Jintao as general secre
tary (Z$2), president (zlml and cheirman of
the C.entral Military Commission (2fiX).

liddah (or J.dd.) 213oN 391oE A town in
Saudi Arabia on the Red Sea coasL It is a Eod-
ern industrial city and the chief port for Mus.
lim pilgrims to Mecca Population (ll)92 est):
1500(m.

iimsomYcod ee rHoR.N APPLE.

Jintn (cha{fi or Trinln) 3541N 117mE A

city in E China, t}le capital of Shandong
province. A city since the 8th century Bc, it is a
cultural centre Population (2003 estl 2 345969.

iinia e *rinto shrine dedicated to a deity or
nature spirit, situated in a place of exceptiond
natural beauty. It consists of three parts: the
haidea a hall where the leity pray and worship;
the heidea, where religious ceremonies are per-
formed: and the hoadea the main inner sanctu-
ary usually acressible only to priests. Before
the jinja is a sacred gateway.

,inn.lL It ,ohemmcd Ali (1876-1e{s) In-
dian statesman. who was largely responsible
for the creation of Pakista[ Born in Karadd, he
studied law in England- As a member of the
Muslim League and the *Indian NatioDal Con-

Sress he dnmpioned Hindu-Muslim unity
until 1930, when he resigned from the Con-
gress in opposition to Qndhi's policies He rms
president of the league in 1ln6 and MX) and
from 1934. He advocated a seperate state for In-
dian Muslims, which was achieved with th€
creation in f947 of PakistarL of whidr he was
the first governor general

Jiulong (or Kowloon) 2220N 11415E A port
in SE China on the Jiulong peninsula oppocite
Hong Kongislardardfrom 1860to lll97 pertof
the British colony. Population (20011 20Z3Cn.

Joan of Arc 5t (Frendr name Jeanne d'Arc
c14U-31) Frendl patriot, known as the Maid
of Orl6ans, whoce military and moral leader-
ship led to a reversal of French fortunes in ttre
*Hundred Years'War. Of peasant origin she
.laim€d to have been told by Sahts Miduel,
Catherine, and Margaret.thet it was her divine
Erission to expel the English from France and
enable Charles VII to tx cro$rnd- She per-
suaded Charles to allow her to leed an army to
relieve the besieged city of Orl6ans Her suc-
cess resulted in Charles' comnatim at Rheims
Uuly 1429). Other victories followed but she
failed to recapture Paris and-rras su@uortly
seized by the Burgundians, who sold her to
their English allies. They tried her and burned
her as a heretic. She was canonized in 1920.

Jocastr See onorpus.

lodttll Bank ttre site, n@r Macclesfiel4
Cheshire (JK! of the Nuffield Radio AstronoEy
Iaboratories of Mandtester University. The
principal instrumort is the 752 m (250 ft) fully
steerable radio-telescope dish.

Jogjakrrta 1or vogryrkrrte r Drpog 7.r8s
U0 24E A city in Indorrsia in S Java. It was the
capital of the 1945-.ts Indonesian Republic. A
cultural centrq it is ridr in Buddhist mqru-



473 Johnson, Amy

- ments, notably tle temple of Borobudur. Popu-
lation (200):395711

lohannesbu4l z6tos urozB The largest
city in South Africa in the Transvaal It was
founded in 1886 following the discovery of
gold in the area- During the second Boer War it
was taken by the British (1900| Today it is a
ma]:r industrial, commercial, and banking
centre containing the South African Stock Ex-
change (1887). Linked to the city is the complex
of towns known as *Soweto, inhabited by Black
Africans. Population (2005 estX 3 288 000.

John (1167-1215) King of England (11D-1216),
nichnmed John lackland: the youngest son of
Henry II, he succeeded his brother Pichard I.
His reign saw the renewal of war with *Philip

II Augustus of France, to whom he had lost sev-
eral continental possessions, including Nor-
mandy, by 1205. Struggles with Pope Innocent
III.over John's objection to the election of
Stephen Langton (c. 1150-1228) as Archbishop
of Canterbury led to the imposition of an in-
terdict over England (1208) and the king's ex-
communication (1212). He came into conflict
with his barons and was forced to endorse the
*Magna Carta His subsequent repudiation of
the Charter led to the first Barons' War
(728-77\.

Jo'hn (ll) tte Good (rrrs-54) King of France
(13ffi), who was taken prisner by tlle Eng-
lish at the battle of Poitiers (1356) during the
*Hundred Years'War. He remained in captiv-
ity in London, where he was forced to sign the
unfavourable Treaty of *Br6tigny. Released in
1:160, he \^,as ulable to raise the ransom de.
manded by the English and was forced to re.
turn to London, where he died"

John Xxlll (Angelo Roncalli;1881-1963) Pope
(1958-1953). Elected at the age of 7, John was
tle most popular and innovative pope of mod-
ern times. In 1962 he summoned the second
Vatican CounciL His best-known enryclical,
Pa&m inTefiis (Peace on Earthi 1963), advmted
reconciliation between the \,vestern democra-
cies and eastem commurist countries.

John, Augustus (Edwin) (1878-1961)

British painter, born in Wales. A flamboyant
character, he travelled widely, often in Gipsy
style. He is known for his strongly character-
ized portraits of contemporafies, such as James
Joyce and T. E. I:wrence. His sister Gwen Jobn
(1876-1939) was also a painter, noted especially
for her portraits of women-

lohn SIr Elton (Reginafd Kenneth Dright;
1917- ) British rock pianist and singer. who

in the early []70s with such
Man' and 'Daniel" ln l9ll a

reworking of his hit 'Candle in the Wind'was
released as a charity tribute to Dana, Prince6s
of Wales, and became the world's biggest4ver
selling single.

John, St In the New Testarnent, one of the 12

Apostles, brother of James. the Gcpel acrord-
hg to St John is traditionally ascribed to him
but is now thought to have been written in the
late lst century Ao: it is markedly different in
content and style from the other Crospels. The
three Epistles of John and tbe Book of *Revela-

tion are also ascribed to John
lohn Dorlr @ dory) A fish of the family Zei-
dae, found worldwide in moderately deep ma-
rine waters. It has a round narrow body with
deep sides, each having a black spot sur-
rounded by a yellow ring, and spiny-rayed fins
extended into filaments. Zeus fabo, up to 90
cm long, is a food fish of the Atlantic and
Mediterranearl ordet Zei f mmes.

John of Gaunt (134H9) The fourth son of
Edward III of England; Duke of hncaster from
862. After a distingu.ished career in the *Hun-

dred Years' War he assumed an increasingly
important role in domestic government Never
popular, Johrl who supported *Wycliffe, was
opposed by .William of Wykeham (1324-1,104).
From 1386 to 1389 he attempted without suc-
cess to realize his clairl through his second
wife, to r,stile. In 1396 he married his mistress
Catherine Swynford, and in 1397 their descen-
dants were legitimized but excluded from the
rqal succession

,ohn O'GroaB 58 39N 3 O2W A village at the
NE tip of Scotland, site of the house of John de
Groot, a 16th<entury Dutch immigrant. John
Ocroats is 90 km (603 mi) in a straight line
from hnd's End. Cornwall.

John Paul ll (Karol Wojtyh; 1920-2005)Pope
(1978-2005). A Pole, he was the first non-ltalian
pope since 1522 and tlle longest-serving pontiff
of tlre 20th century. In the early part of his
reign he outspokenly defended the Church in
communist countries, especially in Poland. His
uncompromising position on contraception,
abortion" homosexuality, and a celibate clergy
led to considerable opposition In 1981 he sur-
vived an assassination attempt.

John3on, Amy (1903-41) British aviator. She
established several longdistance records with
her solo flights to Australia in 19m, to Tokyo in
1932, and to the Cape of Cood Hope and back
in 1935. In 182 she married Jim Mollison

became
songs as

popular
i'Rocket

il
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(1905{9), another pilot, with whom she flew
the Atlantic in 1q!6. She was killed when her
plane crashed into tlre sea off the Kent coast,
possibly as a result of friendly fire from anti
aircraft guns.

Johnson, Lyndon Baines (1908-23) US

statesman; Democratic president (196i1-69). A
Texaq he succeeded to the presidency after
*Kennedy's assassfuEtioL His Great Saiety
programme initiated broad social reforn He
becme unpopular for incrming US military
involvement in the *Vietnam War.

lohnson, Samuel (1709-84) British poet
critic, and lexicographer. He ldt Odord with-
out taking a degree, married a wealthy widon,
in U35, and went to London in 1737. His early
publications indude a long didactic poern 11r
vonity ol Human Wishes (174). From 180 to
162 he produced the weekly Rambler almmt
single handed His Dictionory appeared in 1755

after nine years' work and was well received,
but he still relied on hackwork for money,
writing Rasselas (1759) in a week to pay for his
motJrer's funeral. His last mai)r works were an
edition of Shakespeare (1765) and his Lil,es oJ the
Poets (1719-81). From the early 1760s he eniryed
the security of a pension and the friendship
of Reynolds, Goldsmitlr and his biographer
*BosweU.

John t{re Baptist St In the New Testa-
ment, the son of a priest. Zacharias and Elize-
bettl a relative of tle Virgin *Mary. He began
in about 7 an preaching on the banks of the
River Jordaru urging repentance and baptism
because of the imminent approadr of the King-
dom of God (Matthew 3.2). He baptized Christ,
recognizing him as the Messiah. He was be-
headed by *Herod Antipas, at tlre request of Sa-

lome, for denouncing his second marriage to
Herodias. Feast days: 2a June (birth); 29 Aug (be-
heading).

lohor A swampy forested state in S Peninsu-
lar Malaysia- Chief products are rubber, copra,
pineapples, palm oil, ti+ and bauxite. Area
1E95E sq km fruO sq mif Population (2000):

2565701. Capital Johor Baharu

Joliot-Curie, Fr6d6ric and htne see

CURIE, MARIE.

,olson, Al (asa Yoelson; 1s85-1950) US popu-
lar singer and songwriter, born in Russia" He
became famous for his blacked-up face and the
song "Mammy.'In 1927 he appea.red in the first
full-length sound filmThe Jazz Singer.

Jonet lnigo (1573-1652) English classical ar-
chitect. One of the first Englishnen to study

architecture in Italy, Jones was particularly
influenced by *Palladio in his two best-knom
buildings, the queen's House, Greenwich
(1516-35), and the Banqueting HalL Whitehal
(151}22). His career effectively ended with the
outbreak of the Civil War in 1&2, and his style
only became strongly influential in England in
the 18th century. With Bm JonsorL he also de
signed numerous court masques.

jonquil See x,rncrssus.

Jonson, Ben (1572-1637) English dramatist
and poet. ln Every Mat in His Humour (15S) he
introduced the 'comedy of humours,' eadr
character being drivm by a particular obces-
siorl Other rnal)r satirical plays include
Volpone (7ffi\ The Alchemist (1510), and Bcr-
tholomcw Fair (7674| In collaboration with Inigo
*Jones he produced nratry court masques- He
also published poems md transl,atiom and
influenced a number of younger poets larown
as "the Tribe of Ben.'

Joplin, Scott (1858-19Y) US Black pianist
and composer of *ragtirne music. Joplin is re-
membered for such rags as 'Maple LEaf Ragl
and The Entertainer.' His ragtime operas A
Guest of Honanr (1![3], now losl and Tteenon-
isha (79U71 were failures and Joplin died in an
asylum in poverty.

lordaens, lakob (1sB-1678) Flemish
painter. Although he painted nunerous reli-
gious dtarpieces, influenc€d by tRubens he is
best known for his allegorical scenes of merry-
making peasants, sudr as The Kirg Ihink (Brus-

selsI

Jorden, Hashcmite Kingdom of e
country in the Middle East. It is rnainly des€rt
but more fertile in the W and N, where the
population is concentrated- The people are
Arah most are Sunnite Muslims, with Christ-
ian and otler minorities Eronorny. mairr in-
dustries include the extraction and procrssing
of phocphates, whidr are export€d from Aqaba,
oil refining, and tourism. Agriculture is con-
centrated in the irrigated Jordan Valley. PrG
duce indudes cereals, vegetableg wool and
sudr fruit as melons and olives. There are re
serves of naturd gas. Tourism is a gfowing
source of revenue. Historf. the area that is now
Jordan appears to have flourished in the
Bronze Age and was part of the Roman Empire
by 64 Bc. It was controlled by Arabs from the
7th century Crusaders in the l1th and 12tI cen-
turies, and Turks from the 16th century until
1915. In 1920 the part E of the River Jordan was
named Transi)rdan and a League of Nations
mandate for its control was given to the UK.
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It became independent in 1945. In the Arab-
Israeli War of 7948-8, Jordm overran the
*West Banlq but it was occupied by Israel in
the Six-Day War of 1967. There followed fur-
ther bloodshed in the civil war of E7O-77 ar:d
the Arab-Israeli War of 1973. Jordan has since
recognized tlle *Palestine Liberation organiza-
tion as the Hy entitled govern the west Bank
and in 1988 recognized the West Bank as a state.
In 199Hl Jordan gave political support to lraq
in the Gulf War which caused massive disrup
tiorl to the Jordanian economy. The first multi-
party elections for 37 years were held in 1183.

In 1994 Jordan and Israel signed a peace treaty
and border agreement ending the state of war
existing since 191E. King Hussein (reigned
1952-99) was succeeded by his son, Abdullah II.
Official language: Arabic. Currencla dinar of
1000 fils. Area: 89185 sq km (34434 sq mi). Popu-
lation (2m3 est):5395000. Capital ArDmarL

Jordan, River a river in the Middle East. It
rises in Syria and Lebanon and flows due S

through the Sea of Galilee finally entering the
Dead Sea. It forms for some of its course patt
of the border between Israel and Jordan
I€ngth: 320 km (199 mi).

J*"ph, St In the New Testament, the hus-
band of the Virgin *Mary. He was a devout Jew
belonging to the line of David but worked
humbly u a carlEnter. He wff certainly dead
by the time of the crucifixion. Feast day: 1!)

March.

Josrlphine (1763-1814) The wife (1796-18{D)
of Napolmn Bonaparte and Empress of the
French from 1804- Her first husband was
Alexandre, Vicomte de Beauharnais (175H4],,
who was guillotined in the French Revolution
She presided over a brilliant court until di-
vorced by Napoleon because of their childless-
ness.

Joseph of Arimathea, 5t In the New Tes-

tament, a man described as a comcillor. He
asked Pontius Pilate for the body of Christ
after the crucifi.xion and arranged for its bur-
ial on the same day. According to medievd leg-
en4 he came to England after the crucifixion
bringing with him the "Holy Grail, and built
the first English churctl at Glastonbury. Feast
day:17 Marctl.

Joshua tre€ A treelike plnt,Yuccabruifo
lia, native to desert regions of the sw usA
Growing to a height of more than 10 m, its
brandring stem can assume unusual shapes. It
has stiff sword-shaped leaves and bears wary
white flowers.

Josquin des Prez (c.1450-1s21) Flemish
composer. A pupil of Ockegher[ he served at
the courts of Milan, Ferrara, and Rome. His
compositions were either elaborately contra-
puntal or expressively homophoniq they in-
clude masses, motets, and chansons.

ioule 0 The SI unit of work or energy equal
to the work done when the point of applim-
tion of a force of one newton moves through a

distance of one metre. Named after James
*Joule.

Joule, James PrEGott (181s-89) British
physicist, who performed a series of experi-
ments during the 1840s to determine the
mechanical equivalent of heat. His work con-
tributed towards Helmholtz's fomulation of
the law of conservation of energy. He also in-
vestigatd the heating effect of an electric cur-
rent, stating in Jgule's law that the heat
produced is equal to the product of the resis-
tance, the square of the current, and the time
for which it flows. With Lord Kelvin he discov-
ered the fall in temperature that occurs when
a gas expands adiabatically (the JouleKdvin d-
fect). The unit of energy is named after him.

Joycq James (1882-1911) Irish novelist and
po€t. Accompanied by Nora Barnacle (whom he
did not marry until 1931), he left Ireland in
1ln4 lving first in Trieste (until 1915) and lat-
er in Zurich during World War I and Paris
(192G-rlO). Drbliners (1914), a volume of short
stories, was followed by the semiautobiograph-
ical novel Portrait of tlw Artist as a Young Man
(1916). In 1922 he published Ulysses, a stremof-
consciousness epic portraying a single day in
the lives of several Dubliners. He carried lin-
guistic experiment to further extremes in
Finnegons Wake (7939\, a dream recounted in
puns and word play. Joyce died in Zurich-

Joyce, William (1906-46) Nazi broadcaster,
known as Lord Haw-Haw. Born in the US,\ he
broadcast Nazi propaganda to Britain through-
out World War II and wil subsequently tried
as a British subject for treason and executd-

JP see JUsrrcE oF THE PEACE.

tuan Carlos (193E- ) King of Spain
(1975- ). The grandson of Alfonso XIII, he was
designated heir to the throne by Francisco
*Franco and became king when he died, presid-
ing over Spain's peaceful transition to democ-
racy. In 1962 he married Sophia (1938- ),

daughter of King Paul of Greece

Judrca Benito (Pablo) (1406-zz) t\,Iexican
statesman, who was the flrst Indian president
of Mexico (1861-65, 786;7-72l' He won popular-

il



Jub+ River 476

D

ity by nationalizing ecclesiastical property and
led ttle successful opposition (184n-57) to the
French inr"asion

Juba, River,t river in East Africa Rising in S

centEl Ethiopia, it flows S across Somalia to
tlre Indian Ocean Length: 1650 km (1030 mi).

Judaea The southern division of ancient
Palestine. The Old Testament kingdom of
Judah survived Syrian Assyriul and Philistine
attacks following Solomon's death but was
conquered by *Nebuchadnezzar II of Babylot
when its capital Jerusalem, was destroyed (586

Bc) and the Jews were exiled Judaea came next
uder Persian domirntion when the Jews were
allowed to return and rebuild Jerusalem, but
under the Seleucids Antiochus IV Epiphanes'
desecration of the temple in 167 Bc instigated
the Maccabe€s' revolt. Judaea achieved inde-
pendence until the Rornan conquest in 63 Bc.
After years of unrest the Roman province of
Syria abEorbed it in 135 AD.

Judaism The religion of the *Jews. Its funda-
mental tenet is belief in a single eternd Go4
who created the world and desires its welfare.

Judaism's most sacred text is the *Torah There
is no agreement as to when Jrrdeism b€gan Bib-
lical traditio[ attaches importance to *Abm-

ham and *Moses, but many dnracteristic ideas
and institutions emerged much later during
the Babylonian exile and the period of the sec-
ond *Temple of Jerusalern After the destruc-
tion of the temple the *rabbis codified the
traditional teachings (see MIDRASH; MISHNAH;
TALMUD), and in the middle ages the *kab-

balah exerted a great influence. The modern
enlightenment undermined traditional values
and gave rise to several conflicting movements.
Orthodox Judaism asserts the supernaturd au-
thority of Torah and right behaviour (tu-
lakhah), which is challenged by *Reform

Judaisrn Crns€r tive Judaism and Recon-
structionism support a compromise between
these extreme views.

,udrs tttc A shrub or small tree of the
genus Cercis (7 species), also called redbud na-
tive to S Europe, Asia, and North America. and
culti\rated for ornamenL The pinkish-red dus-
ters of flowers appear before the heart-shaped
leaves have opened. The name is used particu-
larly for C. silqwstrrnr" from which Judas Is-
cariot is said to have hanged hinself. Family
Leguminosae,

ludge an officer who decides legal disputes
and passes sentence on offenders. In England.
and Wales judges try cases in the House of
Lords (the Lords of Appea.l in Ordinary, or law

lords), the Court of Appeal (the l-ords Justic€sl
the High Court of Justice @igh-court judges),

the Crown Court (highcourt judges and circuit
judges), and County Courts (circuit judges). A
judge is appointed by the Crown on the recom-
mendation of the Lord Chancellor (see LoRD
CHIEF JUSTICEi MASTER OF THB ROLLS) ANd

must be a barrister (or a *solicitor) of at least
ten ye:[s'standing. (A part-time recorder, who
must also be a solicitor or barrister of ten
years'standing, may be appointed to s€rve in
the Crown C-ourt: a *justice of tJre peace or
stipendiary magistrate serves in Magistrates'
Crurts.)See also couRTs oF LAw.

judo e form of wrestling dweloped from
*jujitsu in Japan by Jigoro Kano (186(F1!)38).

C-ontestants wear kimonm and coloured belts
to indicate their proficiency. The five kyu
(pupil) grades wear white, orange, green blue
or brown belts in order of incrtasing skill the
12 dcr (master) grades all wear black belts. Con-
testants score points by executin8 prescribed
throws, ground holds and locks. &e cbo trt,tt-
TIAL ARTS.

jujitsu (lapanese nar\e: youorol The form of
unarmed selfdefence used by the Japanese
*samurai The object was to disablq cripple, or
kill an opponent by using his own momentum
and strength against him. *Judo, *aikido, and
*karate developed from iL
juiubc A small thorny tree of the genus Zizy-
phus that produces sweet edible fruit Z. jujuba,
native to Odna" has been widely introduced to
otler hot dry regio4s. It grows up to a height
of 9 m and has small yellow flowers. FamilSr
Rhomnaceae.See elso cRowN or THoRNs.

,umn& Riv.r(e r{ilmror R. Y.mun ) A
river in N India Rising in Uttar PradesL it
flows S and SE to the River C,anges near Alla-
habad Lengtlr 1i185 km (860 Di).

Junclu 58 20N 134 201lv A city in the US,{. the
capital of Alaska- A supply centre for a fur-
trading and mining region it is dso an ice,free
port. Population (latest est): 25751.

lungt Crrl Gwtay (187s-1961) swiss p6ydri-
atrist ard pioneer psydrcandyst Jung collabo
rated with Sigmund *Freud until, in 1912, their
differences became irreconcilable. Jung oriCl-
nated the concept of introvert and extrovert
personalities and made nluable studies of
mental disorders, induding sctrizophrenia In
his malrr work Ps),choloty oJ tlg Un ot7-961ous

(lS12L Jung regarded the unconscious part of
the mind as contafuring both the personal ex.
periences of the individual and common inher-
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ited cultuEl experiences (the so4lled collec-
tive uncmsdons).

Jungilrau 4533N 758E A mountain peak in S

central Switzerland, in the Bernese Oberland.
Height 4158 m (13 632 ft).

iungle fowl en Asian forest bird belonging
to the genus Gcllus (a speciesf The males have a
large fleshy comb and wattles at the sides of
the bill and, in the breeding season fight
fiercely using their sharp leg spurs. The red
jungle fowl (Gollus gollus) is the ancestor of the
domestic *fowl Family Phasianidrc (fowl and
pheasants).

juniper A coniferous tree or shrub of the
Eenrs Juniperus 160 species), widely distributed
in the N hemisphere. Male and female flowers
grow on separate trees. The common juniper U.
communisl is native to N Europe, North Amer-
ica and SW Asia: it Erely exceeds 4 m in height
and is often planted for ornament. The cones
are used for flavouring gin and foods, as a
source of oil, and as a diuretic. Family: Cupres-

soceoe-

,uno A principal Roman goddss, the wife of
Jupiter. She was concerned with all aspects of
women's life and is usually portrayed as a ma-
tronly figure. She was identified with the
Greek *Hera- The "month June is probably
named after her.

Jupit€r (astronomy) The largest and most
massive planet, orbiting the sun every 11.85

years at a mean distance of 78.3 million krl Its
rapid axial rotation (in less than 10 hours) has
produced a nonspherical shape: equatorial di-
ameter 142 800 krn polar diameter 135 500 km.

Jupiter is composed mainly (99%) of hydrogen
and helium (in the ratio 82:17). Ammonia,
methane, and other compounds are present in
the cloud layers. The planetary interior is liq-
uid hydrogen with possibly a small rocky core.

Jupiter radiates heat and is also a source of
radio waves. It has a magnetic field and radia-
tion b€lts of great intensity. The planet has 38
named satellites, including the four large
*Ga.lilean satellites, a further 23 minor satel-
lites discovered since 2000, and a satellite ring
of rocks.

Jupiter (mythology) The principal Roman
god, identified with the Greek *Zeus. Originally
a sky god he controlled the weather and used
the thunderbolt as his weapon His temple on
the Capitoline hill was the principal Roman re-
ligious structure.

Jura tountains A mountain range in E
France and NW Switzerland It extends along

the border in a NE-SIW arc, rising to.1723 m
(s5s3 ft) at Cret de la Neige.

Jurassic period A gmlogical period of the
Mesozoic era htween about 200 and 135 mil-
lion years ago, following the Triassic and pre-
ceding the Cretaceous periods. The dinosaurs
and other reptiles flourished and diversified in
this period Fossils of the earliest birds and
mammals have also been found in Jurassic
rocks.

Juru{, Rio A river in South America, rising in
E central Peru and through NW Brazil to the
River Amazon. Length:1900 km (12m mi).

jury e boay of people, usually 12, who have
taken an oath to decide questions of fact aris-
ing in a court case (now usually a criminal case

but occasionally a civil case) according to the
evidence before them. To qualify for jury ser-
vice a person must be a registered elector be-
tween 18 and 70 years old and resident in the
UK for at least 5 years since the age of 13.

Members of the judiciary and anyone in-
volved in administering justice were formerly
ineligible for jury service, but since 2003 this is
no longer the case. Othe$ (MPs, medical per-
sonnel, etc.) may be excused from jury service,
but this right has now been restricted: persons
who have received certain typ€s of convictions
are disqualified By the Crininal Justice Act
(1967) a mlrrity verdict (nomally ten to two)
was permitted in criminal trials and the Courts
Act (1971) permitted similar verdicts in civil
proceedings in the High Court. In 2000 the gov-
ernment introduced legislation to remove a de
fendant's automatic right to chms€ jury trial
for lesser offences.

justice of the peace (JP) An unpaid *mag-

istrate appointed by the Lord Chancellor to
keep the peace within a courty, with statutory
power to try suilnarily certain cases in a Mag-
istrates'Court and to commit other more seri-
ous cases for trial by a higher court.

Justinian ! (,182-565 AD) Byzantine emperor
(527-55) noted for his legal aIrd administrative
reforms, especially the codifiotion of *Roman

law in the so<alled Justinian Code He also
built the great church of *St Sophia. He was
greatly influenced by his wife Theodora, a for-
mer actress,

jrile Either of two Indian annual plants, Cor-

chorus capsularis or C. olitorius, cultivated in
India" Pakistan, and Thailand for their fibres.
Growing to a height of 3 m, they harre smdl
yellow flowers. The stems ile cut, soaked in
water. and beaten to remove the fibres, wNch

il
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are processd into clotlL etc There are many
grades, used for ropes, sacks, carpet backings,
hessian and tarpaulir Family Tiliaceoe.

,utes A C,ermanic people, probably from Jut-
land who invaded Britain together with the
*Angles and *Saxons in the sth century AD.
The Jutes settled in what are now Kent, the Isle
of Wight, and Hampshire.

Jutland (hrdsh rnme: Jylland)A peninsula in
N Europe, betwe€n the North Sea" the Skager-

rak, the Kattegat, and the Little Belt. It is occu-
pied by the continental part of Denmrk and
part of the German toad of Schleswig-Holsteir
The Battle of Jutland (1916) was a mai)r Daval
engagement in world war I.

Juvenal (Decimus Junius Juvenalis: c. 60-
c. 13o AD) Roman satirical poet. His 15 Satires,
probably written 98-128 AD, are savage attacks
on the corruption of Roman society and
human folly.

D



Kiz (or Mt Godwln Austsn) 35 53N 76 328 The
second highest mountain in t}le world (after
Mount Everest), in N Pakistan in the Karako
ram Range. As it was the s€cond peak to be
measured in the range it was given the rymbol,
KZ The surnmit was first reached on 31 JuIy
1954 by an Italian tean Height: 8611 m (2E 250
f0.

kabbalah (Hebrew: tradition) An esoteric
Jewish theosophical systerl The classical kab
balistic text is the Zohar (Book of Splcndotr\
written in Aramaic in 13th{entury Spain" but
the kabbalah has much older roots. It has
strong connections with gnosticism and also
with magical practices. An important l6th-
century kabbalistic sch@l flourished at Shfed,
in Galilee, around Isaac Luria (1534-72), and
Christim interpretations of the kabbalah
blended with *Neoplatonism in the 16th and
17tI centuries.

Kabuki A form of Japanese popular theatre
that developed from the aristocratic *No tlrea-
tre during the 17th cmtury. The earliest no-
table dra$atist was Chikarnatsu Monzaemon
(1653-U24). The plays are performed with mu-
sical accompaniment on a wide revolving stage
and emphasize visual dfects and acting skills.

Kabul 3430N 6910E The capital of Afghan-
istan, situated in the NE of the country at an al-
titude of 1830 m (6fi)0 ft). It was capital of the
Mogul Empire (1504-1738), becoming capital of
Afghanistan in 123. Population (t!)93 est):
7m0@.

Kafl<a, Franz 1f883-1924) Czech writer. Born
in Prague (then in Bohemia), the son of C,erman

Jewish parents, he wrote fantasies and parables
tlnt portray the individual isolated in an
incomprehensible and uneasy environment.
Most of his work was published posthumously,
against his instructions, by his friend Max
Brod. Among his best-known \ryritings are the
stofies Metan nplbsis (1912) and the novels lhe
T nal $9?51 arrd The C a stb (1926l'.

Kafue River a river in Zambia, rising on the
frontier with the Democratic Republic of
Congo and flowing S and E to the Zambezi
River. Length: 966 km (500 mi). The I(afue hm
(1972) provides about twcthirds of Zambia's
hydroelectric power.

Kagoshima 3137N 1ir032E A port in Japan,
in S Kyushu The site of *Francis )Gvier's land-
ing in Japan (13{9), it has porcelain and textile
industries and a nayal yard Population (1995):

%D4.
Kaikoura Ranges Twin mountain ranges
in New ZeaJand, comprising the Inland and the
Seaward Ihikouras. They extend SW-NE h NE
South Island, reaching 2885 m (9455 ft) at
Tapuaenuku in tlle Inland Kaikouras.

Xalahari Desert A serniarid area in S Africa"
chiefly in Botswana It is sparsely inhabited by
nomadic Bushmen and although its few rivers
are generally dry there is some vegetatio[
Area: about 250(m sq km (96 S0S sq mil
Kali tn Hindu mythology, the goddess of
deatL The wife of *Shirra in her destructive as-
pect, she is represented as a hideous four-
armed black wornarl.

Kalimantan The Indonesian part of *Bor-

neo, comprising the SE twothirds of the island-
It is little developed. but its dense forests pro-
vide valuable timber. Small-scale agriculture
includes the growing of rice, tobacco, sugar
cane, coffee, and rubber. Since Indonesian in-
dependence in 19[) the province has seen re
current ethnic md political violence, including
the mass slaughter of Musli.m Madurese by in-
digenous Dlraks (from IqZ). Area:5502O3 sqkm
(212 388 sq mi). Population (1999 est): 11 396 100.
Chief towns: Banjarmasin and Pontianak

l(aliningrad (name until 1915: Ktinigsberg)
A city in W Russia on the Baltic Sea Formerly a
German naval base, it \4/as annexed by the So
viet Union in l9s. The city and its hinterland
forms an exclave of Russia, surrounded by
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Lithuania- lndustries include shipbuilding,
timber, and paper. The ffonomy is depressed
aad environmental pollution is considerable.
Population (1999 estl: 4n 2m.

Kama ln Hindu mythology, the god of love.
He is the son of *Shiva and his popular epithet
of Ananga (bodiles$ derives from his having
been reduced to ashes by a glance from his fa-
ther's eye when Kama playfully shot his arrows
at him.

Kama, Rayer A river in central Russia rising
in the Ural Mountains and flowing mainly SW
to the River Volga- Lengttx 2030 km (1260 mi).

Kamakura 35DN 13933E A ciry in Japan,
in SE Honshu A former Japanese capital (1192-
1333), it is noted for its shrines and for its
bronze Buddha 13 m (43 ft) higll Population
(1995 est): U0 319.

Kamchatka a peninsula in the extreme E of
Russia It is about 12m km (7,16 mi) long and
separates t}le Sea of Okhotsk from the Bering
Sea. Area: about 270 000 sq km (104 225 sq mi).

Kamet Mount 30 55N 79 36E A mountain in
N India in the Himalayas. It was first climH
in 1931. Height: ni6 m (25446 ft).

Kamikaze e lalnnese aircraft crashed delib-
erately by its pilot into its target. Such suicide
missions were first flow[ at the battle of Leyte
Gulf (19a ) in World War II: at Okinawa (19[5)
some 3000 sorties sunk 21 US sNps. Kamikaze
means divine wind and refers to the typhoon
that scattered Kublai Khan's inyasion fleet in
728L

Kampala O ZON 32 30E The capital of Uganda
N of Lake Victoda. Founded by the British in
the late 19th century, it became the capital in
1962. Population (1999 est): 1 l5,l 000.

Kananga (name until 1956: Luluabourg) 5 53S
22 268 A city in the central Democratic Repub-
lic of Congo, on the River Lulua It serves an
agricultural and diamond-producing area Po1>

ulation (1991 est): 393030.

Kanazawa 3635N 1363EE A city in Japan, in
central Honshu It is renowned for its land-
scape garden Manufactures include textiles,
porcelain, and lacquerware. Population (1995):

4$9n.
Kandahar (or (landahar) 3136N 6547E A
city in S Afghanistarl Situated on main routes
to central Asia and India it is built on the site
of seveml ancient cities. Population (1Bg est):
237ffi.
Kandinsky, Wassily (1866-1914) Russian

expressionist painter and art theorisL He
painted the first purely abstract pictures in Eu-
rolHn art (cul1f These are characterized by
freely applied paint 3fi rlazling 6elours, frorn
which he drew analogies to music in his book
Concerning the Splrlt1,/,J in Art .7917\ He was a
founder of the Neue KUnstlervereinigung
(1909) and the *Blaue Reiter (1911) and taught at
the *Bauhaus school. where his style became
more geometricd.

[andy 7 UN E0 4OE A city in central Sri Ienka
Capital of the kingdom of Kandy from 1480
until 1815, when it was occupied by the British"
it has a Buddhist temple, Dalada Malagawa, and
is the commercial centre for Sri Latrka's maFr
tea-producing regiorl Population (1!197 est):
150532.

kangarco The largest *marsupial mammal
There are two species, the red kangar@ lMacrG
gts rufusl of Australia and the grey kangaroo
lM. kanguru\ of Australia and Tasmania Red
kangaroos can reach a height of 2 m and a
weight of 90 kg. Kangaroos have short front
legs and long hind legs and feet: they travel by
a succession of leaps. Family Manopodidae. See

also WALLABY.

l(.ngdrenjungr, tlount (or tt f,en
choniungr) 744h1 8811E The third highest
mountain in the world (after Mount Evelest
and KZ), on the Sikkim (India)-Nepal border in
the Hirulayas. It was first dimbed in 1955
Height 8596 m (28 mE ft).

Kanput (former name: Cawnpore) ziZN
80 148 A city in India, in Uttar PradestL Ceded
to t}le British East India Company (1801), it be-
came an important British frontier statiofl and
during the Indian Mutiny was the scene (1857)

of a rnassacre of British soldiers Population
(19s1ll:277128a.

Kansas A state in the centre of the USA" It
consists mainly of undulating prairie. Its min-
eral resources indude oil natural gas. ccl
sand and gravel Kansas is the USAS main
wheat-growing area; otler crops include
sorghum grairu and hay. Historl explored by
the Spanish in the 15th century, it was cleimed
by the French (1682) and formed part of the
Louisiam Purdrase (1803). It became a state
(1851) and the arriwal of the railway in the late
1850s and 1870s brought many cattlemerl The
Memonites introduced wheat into the area
(18741. tuee 21i1063 sq km (82 254 sq mi). Popu-
lation (2000): 2 588 41& Capital: Topeka

Kansas City ae 05N 94 37w A ciry in the USA
in Missouri. Settled in 18zL it expanded rapidly
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with the arrinal of the railways in the mid-19th
century. Population (2000):,t41 il5.
Kant lmmanuel (vu-twl C,erman phi-
lmpher. His eady works sought to enrDine
meaphysics in the light of the work of *New-

ton and "Leibniz Acquaintance with Hume's
empiricisrn however, tritiatd his socalled
"critical period" in which he evolved his doc-
trine of transcendental idealisrn In the famous
hitique ol Pure Reason (1781) he explored the
limitations of reason by whidr mankind in-
terprets experience. T\e Critique o f ludgnent
(1790) deals witl: aesthetic and teleological
judgments. Reason makes experience possible
by inposing upon tlte raw data supplied by t}te
senses the forms of understanding. Kant iden-
tified 12 of these basic forms (which he called
"categories'). He maintained tlnt there was an
abEolute moral law and called the obligation to
obey this moral law the 'categorical imlrra-
tive."

l(apitza, Peter Leonidoyich (1894-1984)
Soviet physicist who worked with *Ruther-

ford on high trensient magnetic fields. After
returning to the Soviet Union in ll)34 he
trant'erred Ns attention to low-temp€rature
physics, which led him to the discovery of su-
perfluidity in helium (1911) and also a new liq-
uefaction technique. For this work he was
awrded the ll78 Nobel Prize.

kapok The fine si\ hairs covering the seeds

of tlre silk@tton t.4'(Ceifu Fntanfua\whic}r
are used for stuffing mattresses,etc. The tree is
native to tropical America and widely culti-

ted in the tropics. Growing to 35 rD. it has
white or red flowers.Fenily, btnboeaceae.

Karachi 2451N 57028 The largest ciry and
chief seaport in PakistarL situated on the Ara-
bian Sea just l{!V of the Indus delta It became
the capital of Pakistan (l!l,Yl fo[owing parti
tiorl The remorral of the capital to Islamabad
(1959) and the building of new satellite towns
has eased overcrowding by refugees. Popula-
tion (t998 est): 9 269 265.

Xaraganda ,19s3N 7397E A city in E Kaza-
khstarl Founded ir 1857, Karaganda grew
rapidly as the Karaganda coal basin was ex-
ploited- It was one of the largest producers of
bitrrminous cml in the former Soviet Union
Population (1999): ,l35qn

l(.rajrn, llerbrt yon (1lx)E-89) Austrian
conductor. Musical director of the VieDna Stete
Opera (1187-€fI he founded the Salzburg
Erstgl fgsti\ral in 1!b7 and conducted the
Berlin Philharmonic Ordrestra (1!155-89).

l(arakoram Rangc A mountain range
mainly in Sw China, NE PakistarL and NW
India It extends about 450 km (280 ni) be-
tween the Pamirs and the Himalayas and in-
dudes *K2, the second highest mounain in the
world- In 1!r/8 the Karakoram Higiuay was
opened connecting China with Pakistan over
the KhunFrab Pass, 4933 m (16 188 fq higtr

Karu l(um A desert in Turkmenistan be-
tween the Caspian See and the River Amu
hr)"a- Aree about 300 000 sq km (115 e)6 sq mitr

karate A form of unarmed combat that was
systematized in Okinawa in the Uth century
and spread to Japan in t}le 192G, where it ab-
sorbed elem€nts of *jujitsu. Breath<ontrol
techniques as well as philosophical attitudes,
zudr as the necessity of mental calm, were
taken from Zen Buddhisrn The aim is to focus
the body's total muscular power in one instant.
I{ands, feet, elbows, etc- are toughened in styl-
ized training sequences agairst padded or
wooden blocks. tn actual fights, however, blows
are stopped short before impacL As in *judo,

grades are distinguished by coloured belts. &e
also uentrel,ttts.
Karelian lsidrmusAland bridge in tlwRus-
sia connecting Finland with Russia It was
ceded to the Soviet Union in 1944 It is 40-113
km (25-70 mi)wide and 145 km (90 mi)long and
its principal cities are St Petersburg and Vy-
borg.

Kariba, Lake A reservoir in Zambia and Zim-
babwe. It is formed by the Zambezi River above
the Kariba thm(completed 1!159)and generates
hydroelectric power. Length: 282 km (18 mitr

Karlsruhe 49mN 824E A city in sw Ger-
many, in Baden-Wurttemberg. The capital of
the former Izrd of Baden it is the site of the
federal court of justice and has a harbour on
the Rhine. Population (1999 est): 276 700.

karma lunskrit: action) The sum of dl
hurnan actions. which according to Hinduism
and Jainism is passed from one individual exis-
tence to the next and determines the nature of
the individual's rebirth In *Buddhism, karma
is associated with mental and physical el-
ements passed on in the cyde of rebirth until
the persond self is annihilated in attaining
*nirrrane

l(arnak 25{4N 32 39E A village near *Thebes

(Upper Egypt), the site of t}le huge temple of
Amon" built lc1-Sm-7237 Bc) mainly by the
pharaohs Seti I (reigned 1313-1292) and Ramses
II. see 4lso LUxoR

C
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Karpov, Anatoly (1951- ) Russian chess
player, who hcame an Intemational Grand-
master at 19 and subsequentlyworld champion
(1975). He successfully defended his title
against Victor Korchnoi (1931- ) in 1978 and
1981 but was defeated by *Kasparov (1985-87,

1990). He regained his title in 1993 (Kasparov did
not take part in the championships).

karri A tree, Eucalyptus divusicolor, native to
s]w Australia and cultivated elsewhere. It
grows to a height of over 35 m in moist areas
and produces good timb€r.

karting (or go-karting) A form of *motor
racing that origimted in the USA in the 1950s.

A kart usually has a tubular chassis, no body or
susp€nsion systenl and a single driving seat. It
has a maximum wheelbase of 50 in (1.27 m) and
is usually powered by a single<ylinder twG
stroke engine. Most karts are epable of about
160 km per hour (100 mph).

Kasai, River A river in central Africa. Rising
in Angola, it flows N into the Demmratic Re-
public of Congo to join the C-ongo River. It
forms part of the Angola-{rngo border.
Length: 2100 km (1300 mi).

Kashmir The northernmost region of the In-
dian subcontinent, bordered by China to the
NE and Afghanistan to the l.IW. The S Jammu
lowlands rise into the Himalaya and Karako
ram Mountains. Rice, silk cotton, fruits, and
sheep are farmed- Hisror)4 most Kashmiris be
came Muslims in the 14th century but in the
19th century Hindu princes won power under
Bdtish control; violence between Muslims and
Hindus continues to the present day. Britain's
withdrawal (191fl was followed by flghting be-
tween India and Pakistan and resulted in the
partition of the region Sporadic fighting be-
twen Indim md Pakistani forces has contin-
ued. Pakistan rules 78932 sq km (30,168 sq mi)
of the W and barren N. China occupies 42 735 sq

km (16aqt sq mi) in the E. The remainder
forms the India[ state of *Jammu and Kash-
mir. Area (all Kashmir): 222 236 sq km (85783 sq

mi).

Kasparov, Gary G".y Weinsteh; 1963- )
Russian chess player of Armenian origin. He
won the world championship at the age of 22,

beating *Karpov il 1985-87 and 190. In 1993 he
founded the Professional Chess Association
with Nigel Short (1965- ) and was .ejected

from FIDE, the game's ruling body. Since 2005
he has emerged as a leader of the opposition to
Russian president Vladimir Putin.

Kassel 51 18N 9 30E A city in central Germany,

in Hessen. Notable buildings include the Or-
angery Palace (1701-11). Population (2m4 est):
'191322.

Kathmandu (or Xatrnandu) 742N 8519E
The capital ofNepal, ner the confluence of the
Rivers Baghmati and Vishnumati. Founded in
the 8th century AD, it has many historical
buildings and hosts several religious festivals.
Population (2001): 671 846.

Katmaa, Mount An active volcano in the
USA, in S Alaska. Following its violent eruption
in 1912, the Valleyof Ten Thousand Smokes was
formed. Height 2100 m (7000 ft). Depth of
crater: 1130 m (3700 ft). Width of cmter: about
4 km (2.s mi).

Katowice (former name (1953-56): Stalino-
grod) 5015N 1859E A ciry in S central Poland.
It is an importmt industrial centre within
the Upper Silesia coalfield Population (2005

est):319904.

Kattegat A strait between Denmark and
Sweden linking the Skagerrak with the Baltic
Sea- Lengtlu about 240 km (149 mi).

Katyn Massacne The execution during
World War ll of 42il Polish officers in the
Katyn forest, near Smolensk in Russia The bod-
ies of the Poles, who had been interned by the
Russians following the Soviet occupation of
Polish territory in 1939, were discovered by t}re
C,€rmans in llx3. The Russians did not admit
responsibility for the massaoe until 19p0.

Kauffmann, Angelica (u41-1807) swiss
painter, In England (1765-81) she painted por-
traits influeDced by *Reynolds and was em-
ployed on decorative work in country houses
desigled by Robert and James 

*Adarrl

Kaunas (Russian name: Kovno) 5452N 2355E
A port in central ljthuania" at the confluence
of the Rivers Neman and Viliya It was held suc-
cessively by Lithuania Poland, and Russia The
capital of independent Lithuania from 11)18
until 19l(), it was occupied by German forces
during World War II. Population (2fi)5 est):
360637.

Kaunda, Kenneth (Davidl (1e24- | zam-
bian statesma$ president (1954-gl). In 1}58 he
founded the militant Zambia African National
Congress and was imprisoned for subversion
On his release in 1!)60 he became president of
the United Nationd Independence Party,
which took Northern Rhodesia to indepen-
dence as Zambia in Del. In 1991 he was de-
feated in the country's first free elections since
1968. From 19S until 2000 he was leader of
Zambia's main opposition party. He was subse
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quently stripped of Zambian citizenship as his
parents were born in Mala\ivi

kauri pine A coniferous tree, Agathis cus-
tialis, from New Zealand- Growing to a height
of ,16 m, it has spherical cones, 5-E cm in diam-
eter. It yields a resin ftauri copal or gum) used
in making varnishes. Its timber is used for
building purposes. Farti)y. Arauariaceae.

kava I shrub, Pi pr ncthystxunr" of the Pacific
Islands and Australia, the ground and fer-
mented roots of which are made into a nar-
cotic drink The roots are also chewed, and
continued use produces inflammation and ul-
cers of the mouth lt has been used medicinally
and as a local anaesthetic Famil)4 Piperoce4e.

Kawasakl 3532N 13941E A city in Japan in
SE Honshrl It is part of the TokyoYokohama
industrial complex Population (zxx est):
1 306021

Kazakhstao Republic of A republic in
central Asia" The Kazakhs comprise some 30%

of the populatio[ which_ includm Russians
(a3%) and ukrainians (l%\ Econotny' the area is
rich in mineral resources, especially coal cop
per, and iron ore. Oil and gas production has ex-
panded greatly in recent years and is now of
ma.yirr importance. The atomic power station
on the Mangyshlak peninsula has the world's
6rst industrial fast-breeder reactor. An inpor-
tant agricultural aree, Kazkhstm producs ce
reals, cotton, rice, and fruit and is noted for its
sheep. Histor,4 conquered by Mongols in the
13th century, the region came under Russian
rule in the 18th and 19th centuries It was a con-
stituent republic of the Soviet Union from
1936 until it gained independence in ll)gL Al-
though multiparty elections were held in 1994,

a sub,sequent constitution (approved by refer-
endum in 195E) gave President Nursultan
Nazarbayev power to dismiss parliement and
rule by decree. Subsequent presidential elec-
tions (1999, 2005) saw landslide victories for
Nazarbayev, but were deemed unfair by ob-
servers. Official language: Kazakh- Currenqr
tengeof lm tefuL Ared 2717300 sq km(10,[)155
sq mil Population (2007 est): 15 284 9D. Capital:
Astana

Kazan 1or Kasan) 5345N 4910E A city in E

Russia since 1920 the capital of the Tatar Re-
public. Historl founded in the 14th century by
the *Tatars, it became the capital of an inde-
pendent khanate and was captured (1552) b,y

Ivan the Terrible. Its trade and industry devel-
oped during the 19th century. Lenin and Tol-
stoy studied at Kazn's university (1804).

Population (2002): I 105 289.

Kazan, Elia (E. Kazanjoglous: 19@-2003) US

stage and film director and novelist, born in
Turkey of Greek parentage. He helped to found
the *Actors' Studio in 1917. For the stage he di-
r{tgd, Astreetcar Notncd Desire (L947l,Death of a
Salesman (1),[)), and other outstanding plays.
His films include On the Wottrfnnt 11:)54l,, Eost
oJ Eden lltxs\ aJrd Ttu Anongement (1969). In
1999 he was awarded an Oscar for his lifetime's
addevement, a controversial decision as he had
cooperatd with the Mccarthy investigations
into Hollywood in the llEOs.

Kean, Edmund (cu8z-1833) British actor.
He was partioilarly successfirl as Shylock in
The Mrchant of Vente, his first London success
in 1814 Richard III. Macbet}, and Iago in Othello,
all roles suiteil to his passionate style of acting.

Keating, Paul (1954- ) Australian states-
rnan and labor prime minister (1991-96). As
finance minister (]lB3-91) he introduced
sweeping economic reforms. Re€lected in 1993,

he was heavily defeated in the l!196 general
electiorL

Kcaton, Buster (Joseph Francis K;
1895-1966) US comedian of silent films He de
veloped his draracter of the unsmilin! and re-
silient clown in a series of classic silent
comedies, induding The Navi9atsr 119241 TI1r-

Gennol (L9?.51, and The Cancraman (l92lr.

Koab, John (1795-1821) British poet. Despite
the failure of his 6rst volume, Poefls (lE17I
which contained the sonnet "On First Looking
into ChapmaD's Homer,'and the savage criti-
cism directed at his second, Endymion (78781,

Keats persisted and between 1819 and 1820

wrote most of his best-knovvn poems. His short
life was dogged by tragedies, especially the
death of his brother from tuberculosis in 1818

and his unrequited love for Fanny Brawne.
Such poems as Iz Br-lle Donc funs Merci,The Eve

of Saint Agaes, and the great odes (-Io a
Nightingale"'On a Grecian Urn'etc.), all pub
lished in 1820, eventually established his repu-
tatioL He died in Rome in search of a cure for
his tuberculosis and was buried there.

Kebnekaise,t mountain range in N Swederl
It rises to 2123 m (6965 ft) at Kebnekaise Syd-
topp. the highest mountain in sweden.

Keeshond a breed of dq] traditionally used
by the Dutch as barge dogs. It has a comlEct
body with a foxlike face and a long thick grey
coat with black-tipped hairs. The tail is carried
over the back and a dense ruff surrounds the
neck. Height: 43-,5 crn

Keitel, Wilhelm (18s2-1916) German field

GI
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marshal who was Hitler's chief mi-titary ad-
viser throughout World War II. In 19[5 in
Berlin he conflrmed the German surrender. He
was hanged for war crimes.

Kekul6 von Stradonita (Friedrich)
August (182H6) German chemist, whose
main interest was in valence. He was the first
chemist to establish the valence of the eI-
ements and to introduce the notion of single,
double, and triple bonds. He went on to deduce
the structural formulae of many organic mol-
ecules, including that of benzene (Kekul6 for-
mula), which he claimed to have thought of in
1865 while dozing on a bus. See olso aRoMATIc
COMPOUND.

Kelantan A state in central Peninsular
Malaysia, bordering on Thailand. Rice is grown
on the NE coastal plaiu and rubb€r, copra, and
minerals are produced Aree 14931 sq km (fl65
sq mi). Population (2005 est): 1505600. Cepital:
Kota Bahanl

Xells (lrish name: Ceanannus M6r) 54,4N
514rir' A market town in tJre Republic of Ire-
land, in C.o MeatlL A monastery was founded
here in the 6th century AD by St Columba in
which The Book of Kells, an Sthrentury illumi-
nated manuscript of t}le C,ospels, is reputed to
have been writterl Population (latest est): 2623.

Kelly, Grace (7929-82\ US film actress. Her
fllms include High Noon (l%2l,The Country Girl
(1955), To Catch o Thief (195s), and Higi Socttty
(1956). She retired from acting when she mar-
ried Prince Rainier III of Monaco in 1956. She

died following a road accident.

Ke!!y, t{ed 0&55-80) Australian outlew. He
and his brother Dan formed a gang in 1878 that
became notorious for its daring robberies in
Victoria and New South Wales. He was cill>
tured and hanged in 1880 after a gunfight with
the police in which the otlrer gang members
were killed.

kelp t large bro.wn *seaweed belonging to
the order l4rainarioles (about 30 genera), found
in cold seas, usually below the levd of low tide.
The gialt kelp Macrocystis, of the E Pacific
coast, reaches a length of 65 m. Its fronds are
kept afloat by air bladders. The rnme kelp is
used for the ashes of reaweed from which
potassium and sodium salts and iodine were
once obtained

kelpac A heed of short-haired dog developed
in Australia from the Border Collie and used
for herding sheep and cattle. Named after a
champion sheepdog of the 1870s, the kelpie has
a long muzzle and pricked ears. The coat may

be black or red (with or without tan). fawn
chocolate, or smokeblue. Heighc .13-50 crrL

kelvin 1x1 The SI unit of rthermodynamic

temperature equal to 1/m.15 of the thermody-
namic temperature of tJrc triple point of
water. Named after Lord *KelvfuL

Kelvin, Willlam Thomson, lst B.ron
17824-7Wn Scottish physicist. Kelvin was the
first physicist to take notice of Joule's work
The two physicists then worked together, dis-
covering the Joule-Kelvin dfect; both also
made great contributions to the new science of
thermodynamics. In 1848 Kelvin postulated
that tlere is a temlrerature at which the mo
tions of partides cease and their energies be
come zero. He called this temperatur€
*absolute zero and suggested a scale of tem-
peratur€, now known as the Kelvin scale in
which the zero point is absolute zero. In 1852 he
suggestd that a rheat pump was a feasible de
vice. During the 1860s he worked on the elec-
trical properties of cables in conjunction with
the laying of the first transatlantic cable in
1856. The unit of temperature (see I(ELVIN) is
named after him.

Kcmpis, fhomas a see rHoMAs i xluprs.

Xcnd.l 54 20N 2 45w A town in tIW Englan4
in Cumbria called the Gatewey to the Iakes.
Catherine *Parr was born in the Norman cas-

tle. Population (mor): 27 521

keodo e.;apanese rnr :^l art deriving from
*samurai sword fighting. Cdnbatants using
bamboo suffs or wooden swords try to deliver
blows on specified target areas of eadr other's
Mies. T\,Yo hits constitute a wiIL

f,endrerr, SIr John Courdery W-971
British biochemist, who shared the 1952 Nobel
Prize for Chemistry with Max *Perutz for his
discwery of the structure of the myoglobin
molecule. Kendrew used the tech-nique of.X-ray
diffraction analysing his results with a com-
puter. He was knighted in 1974

Kencally, Thomas Midrae! (rges- )
Australian writer. He published 15 novels be-
fore writing y"hindlef s Ark (1:,8'Z), which won
the 1982 *Booker Prize and was made into ttre
ilm khindb/s tist (19!x). His other works in-
chrde The Aunt oJ limmic Blacks,nith 09f21 The

Playnakn (l$7l,Tlv Great Slnne (1998|, and lle
OJfte of Innuence (20f.2\.

Kennedy, Charlcs (Peter) 0959- )
British politiciarL leader of the Liberal Derno
cmts (19{r}2006). An MP from :183, he is also
well knom as a lrumalist and brmdeter.
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Xcnncdy, Joscph P#d( [88s-r96e) us
busilessman ad diplomat. He had five daugh-
ters and four sons, tluee of whom entered pub
lic life. phn FiqgE.-eld Kennedy (lln7-53l a
Democrat, was the first Ronun Catholic presi
dent of the USA (1961-GtI His liberal domestic
polices-the socalled New Frontier-involved
tax and socid reforms and an extension of
racial integration He also established the Peace

C.orps. Abroa4 he presided over the *Bay of
Pigs invasion (1961) and confronted t}re Soviet
Union over its itrtallation of missile bases in
Cuba (19621 In 196:l he negotiated the *Nuclear

Test-Ban Treaty. Kennedy's presidency also saw
the beginning of US military involvement in
VietnarL He was assassfuuted in Dallas, appar-
ently by Lee Harvey Oswald In 19ff! he married
Jacqueline louvier (DHa), who became the
wife (1958-75) of Aristotle *Onassis Robert
FEncis K€nnedy (1925-68), attorney general
(1961-64) and then a s€nator (11165-68), cam-
paigned for the Democratic preidmtid nomi-
nation in t!)58; during which he too was
assassirnted Edward It[ore l&medy (1932- )

is a lawyer and Democratic Senator.

Kennelly, Arthur Edwin &e roxo-
SPHERE.

l(qnncdr I tlacAlpinG (died c858) King of
the Scots of Dalriada (c.84{-c.8SE). He formed
the kingdom of AIba the foundatim of mod-
em Scotland.

Kcmington .nd Chelioa A royal bor-
ough of W central Greater [ondon creatd in
1965 from the metropolitan boroughs of
Chelsea and Kensingtorl Kensington Palace was
the main royal residence from 16S to 175o it
was later the birthplace of Queen Victoria and
home to Diana Princess of Watres The borough
is a centre for mus€ums and colleges.

K€nt A county of SE Englan4 bordering on
the English Channel and Greater [ondoL lt
consists predominantly of undulating low-
lands crossed by the North Downs from W to
E, and rising to the the Weald in the SW. Often
called the Garden of Englan4 it is the count4y's
leading fruit- and hopgrowing area- Roctrester
and Gillingham became an independent uni-
tary authority, known as Medway, in 199& Area
(excluding Medway): 3526 sq km (1351 sq mi).
Population (2001, excluding Medway): 1 329553.
Administrative centre Maidstone

l(cnt Willlem (1685-17,18) English architect,
landscape gardener, and interior desigrrer, a
leading expolrent of rPalladianism. His buifd-
ings indude Holkham Hdl, Norfolk (1na) His

development of landscape gardening was later
continued by Capability *Brown

Kentudry I sate in the cmtrdl USA lying to
the E of the Mississippi River. It consists of the
Appalachian Mountains in the E, the Bluegrass
region in tlle centre. an undulating plain in the
W, and the basins of the Tennessee and Ohio
Rivers in the SW. It is an importart coatmining
state and also produces petroleum atrd natural
gas. Local timber is used in the furniture and
wood industries. Agricultural products indude
tobacco, corrl hay, soya beans, cattle sheep, and
pigs. It is also an important region for the
breeding of tloroughbred horses. Histo44
Daniel Bmne explored the area (1769) and after
rapid settlement it became a state (1792). Aree
1(N 523 sq km (40 395 sq mi} Population (2000):

4 (NI 769. Capitat Franldort

Kenya, ilount 0105 3730E An extinct vol-
cano in Kenya the second highest mountain in
Africa- Height: 5200 m (u(58 ft).

KGnya, Rcpublic of A country in East
Africa on the Indian Ocean The land rises
gradually from the coast to the highlands of
the interior readring heights of over 5(m m
(17 CXn ft). Most of the inhabitants are Africans,
including *Itkuyu Luo, *Masai, and Kamba
Econorl'y. The drief cash crops are coffee, tea,
sisal and fruit and vegetables; livestock rear-
ing and dairy farming are also important.
Forestry is being developed and mineral re
sources indude soda ash gol4 limestone, and
salt. Wildlife reserves indude the huge Tsavo
National Park Economic problems include
widespread poverty and endemic official cor-
ruptioft. Histor]4 some of the earliest known
fossil *hominid remains have been found in
the region by the rleakey family. The coastal
area was settled by the Arabs from the 7t}I cen-
tury AD and was controlled by the Portuguese
during the 16th and 17th centuries. It became a
British protectorate (East Africa Protectorate)
in 1E95 and a colony in 1920. In the 1l)50s inde-
pendence movemeDts led to the *Mau Mau re,
volt. Kmya gained independence in l!ll! and in
19ol became a republic within the C-ommon-
wealtlL srith Jomo 

*Ken)'atta as its frrst presi-
dent. In 1g)2 President Dniel arap Moi
(l9U- \ agreed to hold the first multiparty
elections since the l96os. Although he was re
elected there were dlegations of fraud, caus-
ing a political crisis. Elections in 19yl produced
another victory for Mol but the oppos'ition re
fused to accept the result. In an important con-
stitutional dnnge, parliament voted (1999) to
restrict Moi's powers. Follming Mofs retire.
ment in 2002 presidentid electioDs were won

C
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by the veteran opposition leader Mwai Kibaki.
The country has suffered from serious
drought and fmd shortages since 2005. Official
languages: Swalili and English. Currenry:
Kenya shilling of 100 cents. Area: 582600 sq km
(22a960 mi). Population (2007 est): 36913727.
Capital: Nairobi.

Kenyatta, Jomo (c.1891-1978) Kenyan
statesma[ president l1W-781. Son of a poor
farmer, he b€came (1947) president of the
Kenya African Union md in 1953 was impris-
oned for seven years by the colonial govern-
ment for his part in the *Mau Mau rebellion
(complicity in which he always denied). While
in gaol he was elected leader of the Kenya
African National Union (1960), which achieved
Kenya's independence in 1963. Kenyatta was
prime minister before becoming president of a
one-party state.

Kepler, Johannes (1571-1630) German as-

tronofner, who was one of the first supporters
of Copernicus' heliocentric theory of the solar
system. Kepler used Tycho Brahe's observations
to deduce the shape of planetary orbits, discov-
ering that they were elliptical. He published
this discovery, the first of Kepler's traws, to-
gether with his second law, stating that orbital
velocity decreases with distance from the sun,
in Asftonomia Nova (1609). In 1619 he published
his third law relating a planet's year to its
distmce from the sun In 1610 he r(eived a

telescope built by Galileo, which he used to ob-
serve Jupiter. In 1611 he constructed an im-
proved version, now known as a Keplerian
* telescope.

Kerala A state in SW India- Tropical and beau-
tiful, it is India's most densely populated state.
Rice, tea, coffee, pepper, rubber, nuts, and fruit
are farmed- Fishing is also important. Histo/)4
Malayalam-speaking Kerala has traded with
the Near and Far East since ancient times,
flourishing especially in the 9th and 10th
centuries. Area: 38 855 sq km (14998 sq mi). Pop
ulation (2001): 37 87437 4. Capitat Thiruvanan-
thapuram.

keratin An insoluble fibrous protein that is
the rnajor constituent of hair, nails. feathers,
beaks, horns, and scales. Keratin is also found in
the skin.

Kerguelen lslands 49305 6930E An archi-
pelago in the S Indian Ocean, in the French
Southern and Antarctic Territories. Kerguelen
lsland, the largest, is the site of several scien-
tific bases. Aree 7215 sq krn (286 sq mi).

kermes A sele insct of the genus l(ffies, es-

peciallyK. ilices of Europe and WAsia formerly
used to produce a red dye. They feed on the
small evergreen kermes oak (Quercus cocciJerol,
which is native to S Europe, N Africa, and W
Asia

Kern, ,erome (David) (188s-194s)us com-
poser of musical comedies, the most famous of
which was Show Boat (1927), written in collabo
ration with Oscar "Hammerstein II. Two of his
best-known songs are 'Smoke Gets in Your
Eyes', md "Ol'Man River'; he also wrote much
film music after 1939.

kerosene see PARAuTN.

Kerouac, ,ack 0922-69) US novelisr. He was
a leading figure of the *Beat movement, of
which his novel OnthE RoddlTgtTlwes a seminal
work. Other works indude Big Sur (1962) and
D e solotion Angek 17965]'.

Kerr effects Two effects concerned with op
tical changes produced by magnetic or electric
flelds. In the magnetGoptical effect, plane
polarized light is slightly elliptically polarized
when reflected by the pole of an electromag-
net. In the electro.optical effect, the plane of
polarization of a beam of light is rotated when
passed through certain liquids or solids across
which a potential difference is applied. This ef-
fect is utilized in the Kerr cdl, which is used as

a high-speed shutter and to modu late *laser

beams. Named after the discoverer John Kerr
(7824-7907l..

Kerly (lrish name Ctriarraighe) A county in
the SW Republic of Ireland, in Munster on the
Atlantic Ocea[ It rises in the S to Macgillycud-
dy's Reeks and contains t}le famous lakes of
Killarney. The chief occupations are fishing,
farming, and tourisrl- Area 4701 sq km (1815 sq
mi). Population (2006): 139616 Crunty towr
Tralee.

Kesselring, Albert (188s-1960) German
general, who comrnanded the Luftwaffe in the
invasions of Poland (1939) and France (1910) and
in the battle of Britain (1910). In 1913 he became
commander of land and air forces in Ialy and
in 1945 on the Western Front. His death sen-
tence as a war crimina.l was commuted to life
imprisonmmt and he was relesed in 1952

kestrel A small *falcon characterized by a
long tail and the ability to hover b€fore diving
on its prey. The common kestrel (Falco tiflnufl-
culusl, 32 m long, is found in Eurasia md
Africa and hunts small rodents, birds, and
insects. The female has a brown streaked
plumage; the male is bluegrey with black-
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streaked pale-brown underparts, a black-
tipped tail, and a black eye stripe.

Keswick il37N 308w A rown in NW Eng-
land in Cmbria. It is one of the main tourist
centres of the l^ake Dstrict. PopulatioD (1991):
,1836.

ketone A class of organic chemicals having
the general formula RCOR', where R and R'are
hydrocarbon groups. Ketones are prepared by
the oxidation of secondary alcohols. Acetone
(dimethyl ketone) is a common example.

Kew Gardens The Royal Gardens at Kew,
near Richmond, Greater londonn which occupy
land once owned by the royal family. The first
botanic garden was created there in 1759, by
Augusta (d122), Princess of Wales, and in the
late 18th aDd early 19th centuries Kew kame
internationally famous. Between 1848 and 1876
William (17E5-1865) and Joseph (1817 1911)

Hooker founded t}re Museum of Economic
Botany, the Library, Herbarium, and Jodrell
taboratory.

Keynet John Maynard, lst Baron
(1883-llx6) British economist. After attending
the Versailles peace confererrce Keynes pub
lished The Economic Consequences oJ the Peace

(1919), which attacked the war reparations im-
posed on C€rmany. In his greatest work, Gen-

eral Theory of Employment, lnterest ond Money
(1935), he argued that unemployment can only
be alleviated by increased public spending.

XGB (Committee of State Security) The for-
mer Soviet secret police concerned with inter-
nal security and intelligence. It was founded in
lg5*l to replace the more brutal MGB (Ministry
of State Securitl4 1915-53), which itself re-
placed the NKVD (People's Commisariat of In-
ternal Affairs: 1934-45). It was abolished in 1991

but formed the basis of separate units respon-
sible for Russian intelligence, counterintelli-
gence, and border control.

Khabarovsk *32N 13508E A port in E Rus-
sia, on the River Amur. Situated on the Trans-
Siberian Railway, it is a transport centre.
Population (1999 est): 614000.

Khachaturian, Aram llich (1903-78) sG
viet composer. His music was deeply in-
fluenced by Caucasian folk music. His
compositions include concertos for piano (1936)

and violin (19,10) and the famous ballets
Gayaneh lt942l and Sportocus l'lS4l.
Kharkov 1or Karkiy) 50 mN 36 15E A city in E

UkEine. It ms almost totally dstroyed in
World War ll. Today, it is an important railway

junction and has major engineering industries.
Population (1998 est): 1 521 /rcO.

Khartoum (or al-Khurtum) 154oN 3252E
The capital of the Sudan, at the confluence of
the Blue and the White Nile Rivers. In 1885
*C,ordon was besieged and killed here and the
town destroyed by the forces of the Mahdi (see

MAHDI, AL-) but was recaptured by Anglo-
Egyptian forces in 1898. It has several cath-
edrals and two mosques. Population 09ql):
924ffi.

Khazarc A Turkic people who inhabited the
lower Volga basin from the 7th to 13th cen-
turies. Noted for their laws, tolerance, and cos-

mopolitanism, the Khazars embraced Judaism
in the 8th century. Slavonic and nomadic Tur-
kic invaders brought the downfall of the Khaz-
ars in the 11th century. Itil, near modern
Astrakhan, was their capital

Khmer A people of Cambodia, Thailand, and
Vietnam who speak the Khmer lmguage, one
of the AustrcAsiatic languages. They are rice
cultivators and fishers, living in village com-
munities headed by an elected chief. Their reli-
gion is Theravada Buddhism. The Khmer
empire was founded in 616 AD and between
the fth and l:!th centuries Khmer kings
presided over the advanced civilization that
was responsible for the great stone buildings
of Angkor. The name Khmer was later adopted
by the the commmist Khmer Rouge move-
ment (see CAMBoDTA).

Khoisan The racial grouping comprising the
Hottentot and Bushmen people of S Africa- The
Khoisan languages are noted for their dick
sounds. Formerly widespread S of the Zambezi
fuver, the Khoisan tribes have been deciruted
by Bantu and European encroachments since
1700. The Hottentots were nomads. herding
sheep md Gttle. They were divided into clans,
each with its own territory and chief. The
Bushmen were traditionally hunters and gath-
erers, but most are now fum workers. Until
the early 2000s some groups in the deserts of
W Bots\ /ana still roamed in bands, but all have
now been forcibly resettled in villages.

Khomeini, Ayatollah Ruholla (1902-E9)

Iranian Shiite Muslim leader (ayatollah). Fol-
lowing the oyerthrow of the shah (1979) he re-
turned from 15 years of exile to .lead the
Islamic Revolutiorl He imposed strict Islmic
law and remained Iran's supreme religious
leader u[til his death His reactiornry mti-
Western views incurred international criti-
cism, as in the *Rushdie affair.

q
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KhruCrfiev, l{ikita S(ergeevich)
lTgy-]gnl Soviet statesman; first secretary of
the Soviet Crmmunist Party (19St-64) and
prime minister (1958-54). Khrushchev was a
dose associate of Stalin and emerged victori
ous from the power struggle that followed his
death In 1986 Khrushchev began a progmmme
of destaliliztiorl which gave rise to revolts in
other communist countries. Owing to the fail-
ure of his economic policies and his unsuccess-
ful foreign policy, notably his attempt to
install missiles in Cuba (19ti2), he was ousted by
*Brezhnev and *KosygLr

Khufu (or Cheops) King of Egypt (c2600 Bc)
of the 4th dynasty the fatJrcr of Khafre
(reigned c. 2550 Bc). He built the Great Brramid
at *Giza which tok 20 years to construct.

Khyber Pass (Xh.ybar Pa$ or Xhlib.r
Pass) 3406N 71 05E A mountain pass in the
Hindu Kustr" connecting Afghanistan with Pak-
istarl Rising to 1072 m (3518 ft), it is of strategic
importance.

kibbuE An Israeli collective settlement in
which land and property are owned or leased
by all its members and work and meals are or-
ganized collectively. About 3% of the popu-
lation live in kibbutzint A rroatev is a
smallholders' cmperative in whidr machinery
alone is shared. About 5% of the Israeli popula-
tion live in moshoyim.

Kiddcrminstcr 5223N 214w A market
town in W central Enilan4 in Worcestershire.
It is famous for carpet manufacture, begun in
U35. Population (1997\i s4 644

Kidman, ilicolc (D67- )Australian film
actress, born in Hawaii She made her name in
the thriller Deod Calm (1989) and starred with
her then-husband.Tom *Cruise it Far anl
Away (1992) and Kubrick's Eyes Wide Shut (19!B).

Other films indude To Die For (1995), the musi-
cal Moulin Rouge (2@71, and The Hrurs (2@21.
Her stage performances include Haie's The BIrc
Room (1998, London).

kidneys The two organs of excretion in ver-
tebrate animals and mart" wlich also regulate
the :lmount of s.rlt and water in the blood. The
human kidneys are bean-shaped, each about 12
crn long and weighing about 1509, and situated
on either side of the spine below the dia-
phragm. They contain millions of tubules, the
outer parts of which filter water and dissolved
substances from blod supplied by the rend
artery. Mo6t of the water and some sub,stances
are reabsorH back into the blood further
down the tubules: the remaining fluid (see

URINE) passes on to the *bladder. If one kidney
ceases to function or is removed the other will
enlarge and teke over its functio[ RemorEI of
both kidneys requires the use of an artificial
kidney machine (see Dtllysrs) unless a suitable
donor kidney is available for *transplantation"

Kie! 5420N 1o0EE A city in N C,ermany, the
capital of Schleswig-Holstein. A Baltic port, it
was the drief naval port of Germany by the late
ll]th century. It has a lilth<entury palace, re-
stored after World War II. It is [nked to th€
North Sea by the Kiel Canal. Population (1999
est):235500.

l(iettegaar4 Srr€n (rerg-ss) Ihnish phi-
losopher. Alt}ough critical of *Hegel" particu-
latly iJnThe Contept of lrony (L%tl,he reErained
under his iofluence Much of his work is poetic
and paradoxical even in its titles, for example
Eitlwor (l€H3l aJJld CotnludingUns;cletti[E Po*-
scrip (1845). Suspicious of both scienct and the
established ChurcL he saw man as existing in
isolation and relating only to C,od He greatly
infl uenced 20th{entury *existentiali$L

l(icv 5028N 30298 The capital of ukraine, on
the river Dnepr. Its opera and ballet companies
have a worldwide reputatioL Outstanding
buildings indude the Uth<entury St Sophia
cathedral and the C,oldm Gate of Kiev. Hlstorl
Kiev, 'the mother of cities," was probably
founded in the 6th or 7tI century AD. Recur-
rent Tatar attacks virtually destroyed the city,
whidt subsequmtly passed to Lithrr:ni, Russ-
ian rule was established in the Uth c€ntury.
After the Russian Revolution Kiev became the
capitd of the short-lived LJkrainian republic
and inllB4 the capital of the tftrainian SSR- tn
World War II the city was ((upied after a
long siege, by the Germans and thousands of its
inhebitants were massacred. Population (1998

est):2620$0.

Kkuyu A Bantu.speaking tribe of Kenya.
They culti te cereals and sweet potatoes and
keep livestock particularly cattle. Small
groups of patrilineal kin occupy scattered
homesteads of conical-shaped huts. Age grades
are an important besis of social organizatiou
boys being furitiatd by circumcision Political
authority is held by a council of members of
the senior age grade. The largest tribe in
Kenya" the Kikuyu were deeply involved in the
*Mau Mau movemenL

Klldarc firistr name: cottae ftlilt DEra) A
county in the E Republic of Ireland, in Leinster.
It consists ddefly of a low-lying plain contrin-
ing part of the Bog of Allen and the Curreglr
an area notd for its racehorse breeding. Cattle
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rearing and aratrle farming are also important.
AreE:1591 sq km (59 sq mi). Population (2002):

16395. County town: Naas.

l(limenfaro, Mount 3025 YzoE A vol-
canic mountain in Tanzania the highest moun-
tain in Africa It has two peaks: Kibo at 58S m
(19 340 ft), and Mawenzi at 5m m (17 3m ft).

Kilkenny (Irish name: Contae Chill Choin-
nigh) A county in the SE Republic of lreland, in
Leinster. Agriculture is the chief occupation.
Area: 2062 sq km (796 sq mi). Population (2002):

80421 County town: Kilkenny.
.Killarney (Irish name: Cill Airne) 5203N
930W A town in the Republic of Ireland in Co
Kerry. A tourist centre, it is famous for its
scenery. Population (1lI91): 7250.

killer whale e large tmthed whals orcizus
orc4, common in Pacific and Antarctic naters
but found in all other oceans. Up to 9 m long,
killer whales are black above and pure white
beneath" with an erect dorsal fin- They are ne
torious for their voracious appetites Like
otler dolphins, they are intelligent and traiD-
able in captivity. Family Delphinidce (dolphins).

Killiecrankie, Pass of ss+rN s4OwA pass

in the Grampian Mountains, Scotland in Perth
and (inross It was the scene of a massacre of
william III'S trmps by Jacobite Highlanders
(168s).

killifish One of several smalt elongated fish,
dso called eggtaying top minnows, belonging
to the family Cyprinodottidae, especially the
genus Fundulus. Killifish occur chiefly in tropi-
cal America Africa and Asia and feed on plant
or animal materid. Up to 15 cm long, rrurny are
brightly coloured and kept as aquarium fish.
Similar related fish are the live-bearing top
minnows of tlre family Peciliidae. Order:
Athriniformes.

l(ilmamock 5sr7N 430w An industrial
town in SW Scotland the administrative cen-
tre of East Ayrshire. The Burns museum con-
tains many of his manuscripts. Population
(19Srl:44W1.

kilogram (kg) The SI unit of rnass equal to
the mass of the platinum-iridium prototype
kept at the International Bureau of weights
and Measures near Paris.

kiloton e measure of the explosive power of
a nudear weapon It is equivalent to an explo
sion of 1000 tons of trinitrotoluene (TNT).

kilowatt-hour (kw-hr) A unit of mergy
used in durging for electricity. It is equal to

the work done by a power of 1m0 watts in 1

hour.

Kimbcrley 2845s 2446,E A city in South
Africa, in N Cape Province. It was founded
(18n)folowing the discovery of diamonds and
is today the world's largest diamond cmtre.
The Kirnberley Open Mine, 16 km (1 mi) in cir-
cumference, was closed in M15. Population
(ffi!.77O432.

Kim Dae ,ung (1925- ) Korean politician:
president of South Korea (1997-2m2I A leatting
human-rights campaigner, he was elected to
the national assembly in 1961 but was sub-
jected to repeatd imprisonment by the au-
thorities. As president, he negotiated (2m0) an
agreement with North Korea and was awarded
the 2000 Nobel Peace Prize.

Kim ll Sung (Kim Song Ju; 1912-94)North Ko-
rean statesma$ prime minister (1948-72) and
then president (1972-Yl He became leader of
the Sovietdominated N in 1915: in 1950 he or-
dered t}te invasion of South Korea in an unsuc-
cessful attempt to reuDite Korea (see KoREAN
wAR). He was succeeded by his son Kin Jmg II
11942- l, who was effectively ruler of the
country from 199,1 but not d€clared head of
state until 199&

kimono A Japanese flmr-length robe, often
made of silk, with wide sleeves and a sash tied
in a bow at the back. Only the patterns differ-
entiate kimonos for men and for women

kinetic energy Energy possessed by a body
b,y virtue of its motioL If the body, mass m, is
moving in a straight line vdth yelocity v, its ki-
netic energy is Yzmf. lf it is rotating its rota-
tional kinetic energy is %I(D'z, where I is its
moment of inertia ard @ its angular velocity.

kinetic theory A theory developed in the
19th cmtury, largely by *Joule and *Maxwell,

in which the behaviour of gases is explained by
regarding them as consisting of tiny dimen-
sionless particles in constant random motiorl
C,ollisions, either between the particles or be-
tween the partides and the walls of the con-
tainer, are assumed to be perf€ctly elastic. The
theory expLains the pressure of a gas as being
due to collisions between the partides and the
wdls, its temperature:rs a measure of the aver-
oge *kinetic energy of the particles.

King, Jr, Martin Luthcr (1929-f8) US Black
civil-rights leader. An outstmding orator, he
followed principles of nonviolent resistance in
organizing demoqstrations against racial in-
equality and won the Nobel Peace Prize in 1981.

C
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He was assassinated in Memphis, Tennessee, by
James Earl F.ay.

King Charles spaniel A breed of *spaniel

having a compact body, short legs, a short neck
and a large head with a short upturned nos€.

There are four colour varieties: Blenletq
ruby, tricolour, and black and tarl the last
being associated with King Charles II. Weight:
35-6 kg; height: about 25 cm. The Cavalier
King Charles spaniel is Iighter bodie{ with
longer legs and a longer mrrzle. Weight: 5_8
k$ height: about 30 cnl"

king crab see HoRsEsHoE cRAB.

kangcup se MARSH MAircoLD.

kangdom see rAxoNoMY.

kangfisher A bild belonging to a fiimily (Al-
cedinidae $sryies)divided into two subfami-
lies: the Alcedininae are narrow-billed and live
near water, feeding on small flsh; the Dacetoni-
noe are broad-billed insectivorous birds not
closely associated with water. Kingfshers are
12-,15 cm long, with a bright plumage and
often brightly coloured bills and usually nest
in burrows in banks Otdelr. Coruciifomvs
(hornbills, kingfshers, etc).

King James Vercion The Authorized Ver-
sion of the English "Bible tllat appeared in 1611

under the patronage of James I. It was based on
the earlier Bishops'Bible (1568), but the transla-
tors also consulted and made use of the
"Geneva Bible and the *Douai Bible. It was
much indebted to t}te translations of William
Tyndale (c.149a-ffi36).

Kingslen Charles (1s19-79) British clerry-
man and writer. In many works, such as Altoa
Loclce (1850), he dnmpioned various social re-
forms. His works include the popular chil-
dren's book Ifu Water Btr,bics (ltl63l.

King's Lynn (Lynn ff Lynn RcAas) 52,lsN
0 24E A historic market town in E England, in
Norfolk Its importance as a port has declined
since the middle ages. Population (1991):41281

Kingston 1758N 754tlw The capiral and
main port of Jamaica in the SE. Founded in
1592 it became the capital in 1872 In the early
20th century it suffered from hurricanes and
an earthquake. Population (2001): 95052.

Kingston-upon-llull 1. (or Hull) s345N
02014/ A city and port in NE England in the
East Riding of YorksNre, on the Humber estu-
ary. An important fishing port, HUII has vast
daks md serves as a container port for much
of the North and Midlands, with passenger ser-
vices to the Continent. Industries include food

processing, chemicals, and engineering, as well
as fish-related industries. Population 0atest
est): 249000.2. A unitary authority in NE Eng-
land in the East Riding of'Yorkshire. Area 7l sq
km (7 sq mi). Population (2001):2s3,too.

Kingstown 1312N 5114w A port in Sw st
Vincent, in the West Indies. f,.xports indude ba-
naDas, copra, :uFowrmt, and cottorL Foprl.tion
(2003 est): 13 42.

kinkajou A nocturnal artroreal mammal
Potos fuitlts, of Central and South American
fore6ts. Up to 110 cm long induding the tail
(,10-55 cm), it has a soft golden-brown coat
small ears, and a prehensile tail An agile
climber, it feeds mainly on fruit ,nd honey.
Fanily. Pruyonidoe (see ne.ccoox).

lfinnodc Baron, ]{eil (Gordon) ltyz- |
British politiciaD- As leader of the Labour Party
01183-92) he reunited the Party but failed to
win generd elections (1987 and 1)92). He be
came a Eurolran commissioner in 1995 and
vicepresident of the Commission in [,99. He
was raised to the peerage in 2004.

Kinshasa (name until 1966: Leopoldville)
4185 1518E The capitd of the Democratic Re
public of C.ongo, on t}le Congo R.iver. It has a
long history of human settlemmt and was oc-
cupied by the Humbu when rStanley discov-
ered it in the late lgth century. Population
oatest est): 4 655 31:l.

Xintyre A peni$ula in W Saotland, in Arryll
and Bute between the Atlantic Ocean and the
Firth of Clyde. The Mull of KiDtyr,e headland
forms its most southerly point.

Xlpllng Ooseph) Rudy.rd G86s-1c16)
British writer and poet. Born in Bombay, he
was educated in England. returning to India in
1882 to work as a lrurnalist. After returning to
England in 188& he made his reputation with
Banack Room Muads and Other Vtrses (789.21.

From 1892 to 18!,6 he lived in New England,
where he wrote Ifu lunE;le tuk (1894, 1895).
I(im (1901) is the last novel he wrote with an In-
dian setting. Among his other work are Just So

Stories (1902) and Pilck of Pool* Hill09ffi), both
for children He won the Nobel Prize in 11X7.

Kirchhoff, Gustav Robert (1sz-82) cer-
man physicist. Working with Robert *Bunsen,

he invented the technique of spectroscopy and
discovered caesium and rubidium in 1851 Kir-
choff, working alone, also discovered several el-
ements in the suru by investigating the solar
spectrurD- He is also Isrowrt for Kirchhdfs
lawsr relating to electrical networks.

Klrgizst n, Republlc of (r Kyrglrustan
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or Kirghizia) A rtpublic in central Asia. The
Kirgiz a traditionally nomadic Turkic people,

comprise over onehdf of the population. Econ-

om,4 there are deposits of coal, lead- mercury,
and antimony, as well as oil and rntural gas.

Gold is mined and forms the main export. In-
dustry, which has grown rapidly in recent years,

includes the manufacture of machinery and
building materials and food processing. Wheat,
cotton" and tobacco are grown and livestock, es-

pecially cattle sheep, horses, and yaks, are im-
portant. Historl4 the Kirgiz came under Russian
rule in the 19th century and fought the new
Soviet Government after the Russian Revolu-
tion. As a result they suffered a famine in 1921-
22, in which over 500 000 Kirgiz died- Kirgizstan
was a constituent republic of the Soviet Union
from 1935 until it became independent on the
break-up of the Soviet Union in 19EL A new
constitution was approved in 1991 and the
country's first multiparty elections were held in
195. Sub,sequent years saw rising popular un-
rest at the authoritarian rule of President Askar
Akayev. In 2005 flawed elections sparked mass
protests in which Akayev was ousted Kurman-
bek Bekiyev was sub,sequently elected presidelt
but popular discontent has continued Official
languages: Kirgiz and Russian Currmq/: som
of 100 tyin. Area: 198500 sq km (76642 sq mi).
Population (2007 est): 5 284 149. Capital Bishkek.

Kiribati, Republic of (name until 19lq
Gilbert Islands) A country in the S Pacific Ocean
comprising the Gilbert lslands, the Phoenix Is-
lands, and some of the Line Islands together
with ocean Island. The majority of the inllabi
tants are Micronesians. Xcoroml althoughphos-
phate mining was discontinued in 1979, pro
ceeds from the industry were placed in a trust
fund whidr remains the country's main source
of revenue. The main economic activities are
now fishing and subsistence agriculture. Cmo-
nuts, copra and fish are the chief exports. His-
tor)4 a centre for sperm whale hunting in the
19th century and part of the British protec-
torate of the Gilbert and Ellice Islands from
1892, they became a colony in 1915. Links with
the Ellice Islmds (see ruvALU, srArE oF)were
severed in 1975 and t]le remaining islanfu be-
came independent in 1979 as the Republic of
Kiribati. Teburoro Tito has been president
since 1993. Offlcial languages: I-Kiribati and
English. Currenqr Australim dollar of 100

cents. Area:861 sq km (332 sq mi). Population
(2qf est): 1O7 8U. Capital: Bairiki.

Kiritimati See cHRrsrMAs tsLAND.

Kiitcaldy s607N 310rilr' A town in E central

Scotland, in Fife. It is the birthplace of Adam
Smitlt. Population (20071: 45 972.

Kirklees A unitary authority in N England, in
West Yorkshire. Area: 410 sq km (158 sq mi).
Population (2004 es$: 393 200.

Kirkwal! 5859N 258w A town in NE Scot-
land" the administrative centre of the island
authority of Orkney, on the island of Mainland.
Population (latest est): 8500.

Kirov lname from 1780 untii 1934: Vyatka)
58 38N 49 38E A port in Russia, on the River Vy-
atka- Founded in 1181 it was renamed after
S. M. Kirov (1888-1934). Population (2002lri 457 578"

Kirov Ballet A Russian ballet company based
at the Kirov State Theatre of Opera and Ballet
in St Petersburg. The theatre was renamed in
honour of the politician S M. Kirov (1888-1934)
in 1935. Some of t]re Kirov's leading dancers, in-
duding Rudolf *Nureyev, Natalia Makarova
(1940- ), and Mikhail Baryshnikov (1948- ),

earned internatioDal reputations.

Kirovohrad (name until 1924: Yelisavetgrad:
name from 1924 until 1936: Zinoviyevsk; name
until 1992: Kirovograd) ,18 31N 32 15E A city in S

central Ukraine. It is a major agricultural cen-
tre. Population (2005 est): 248 367.

Kisangani (name until 1956: Stanteyville)
0 33S 25 14E A river port and agricultural cmtre
in the NE Democratic Republic of Congo, on the
Congo River. Population (2004 est): 682 599.

Kish a city of ancient *Sumer, near Babylon
Kish was the preeminent centre of civilization
until eclipsed by *Ur (c. 2600 Bc). Excavated
between 1923 and 1933, its site has produced
the earliest known example of writing-
pictograms dating to soon after 3500 Bc.

Kishinev (Romanian name: Chi$iniiu) 47mN
28 50E The capital of Moldova. Founded in the
15ti century, it was under Romnian rule
(1918-,10). Population (2004 est): 644 204.

Kissinger, Henry (Alfred) (D23- ) us
diplomat and political scientisu secretary of
state (1yl3-76). Appointed adviser to President
'Nixon (1969), Kissinger and Le Duc Tho (1911-90)

were jointly awarded the Nobel Peace Prize
(192J) for helping to negotiate an end to the
Vietnam War. Under PTesident Ford he became
well known for his flying-shuttle style of diplo
macy while negotiating a truce b€tween Syria
and Israel (194).

Kitakyrushu 33s2N 13o49E A city in Japan,
on the Shimonoseki Strait. Formed in 1963

from the cities of Wakamatsu, Yawata, Tobata.
Kokura and Moji, it is one of Japan's leading

q
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trade and deepsea fishing ports. Ibpulation
(1995 est): 1 019 552.

l(itdrener of Khartoum, Horatio Her-
bert, lst Etrl (1E50-1916) British field mar-
shal Appointed commander in chief of the
Egjptian army in 189e by 18S, with the battle
of Omdurman, he had reconquered the Sudarl
becoming its governor general (1899). In the
second Boer War he suppressed the guerdllas
by a scorched-earth policy and the internment
of civiliaru in concentration camps. In 19ld as

war secretary, his recruitment campaign was
higNy successful He was drowned on his way
to Archangel.

kate A .hawk belonging to the subfamily
Milvinae, which acurs tlroughout the worl4
most commonly in warm regions. Typically
reddish brown and 52-57 cm long, kites have
long narrow wings, a long often forked tail
and a narrow bill and feed on insects, small
mammals, and reptiles; some are scavengers.

kitthara An ancient Greek musical instru-
ment, related to the lyre, with 7-18 strings. It is
traditionally believed to have been invented by
the god Apollo.

kittiwake A North Atlantic *gull, Risso tri-
dactylo, that is adapted for nesting on narrow
cliff ledges. It is .lt) str long and has a white
plumage with black-tipped grey wings, short
black legs, dark eyes, and a yellow biU. It feeds
at sea on fish and offal, going ashore only to
breed

Kiturc 12 43S 2814E A rown h N cenrral Zam-
bia- It is the drief commercial industrial, and
communications centre of the Copperbelt. PoI}
ulation (latest estl: 338 2VI.

kiwi (bird) A secretive flightless bird belong-
ing to a family (Apterygidac,3 species) occur-
ring in forested regions of New Zeala[d.25-,10
cm long. kiwis have tiny wings hidden in
coarse grey-brown plumage and strong legs
with large claws. Kiwis are nocturnal and have
weak eyes butwelldevelopedhearing; the long
bill is used to probe the soil for worms, insect
larvae. etc. ffier: Apterygiformes.

kiwi (plant) A Ctrinese climbing shrub, Actini-
dia chincnsis, also called Chinese gooseberry. It
hes rvhite or yellow flowers and an edible
rough-skinned fruit, up to 5 cm long. Famillx
Actinidiaceoe.

Klagenfurt {6 asX 14 20E A city in S Austria,
the capital of Carinthia- It has a cathedral
(1578-91) and is a tourist centre. Population
(1991 est): 89 415.

Itlaipeda (cerman name: Memel) 55,8N
21 O7E A port in Litluania on the Baltic Sea. tt
has been acupied at \rarious times by Prussia,
France, Russia, and Germany. Fopulation (2fiX)
est):202484

Klee, Paul (il79-1940) Swiss painter and
etcher. Working initially as an etdrer, itr-
fluenced by rBeardsley and Goya, he became as-

sociated with the *Blaue Reiter gtoup and
taught at the "Bauhaus school of design
(1920-33| lnspired bya visit toTunisia(gl4I he
produced small watercolours in brilliant
coloursi after 1919 he used oils, incorporating
signs and hieroglyphs to create a fantasy world
influenced by drildren's art.

Klein, Melanie (1882-t!xo) Austrian psydd-
atrist, who moved to Fngland in 1926. She is
noted for her psydoanalytical studies of chil-
dren" whidr were in0uenced by Sigmund
*Freud and his associates.

Klcin bottla In ttopology, a surface tlut h"s
no edges and only one side. It is trlade by
putting the small end of a tapering tube
through the side of the tube, stretddng it, and
joining it to the large end It was discovered by
the Gerrnan matlematician Christian Felix
Klein (1849-1925I

f,lcir botde. A solid wifi no edges and mly om Cde.

Klempercr, Otto (1885-1973) C,erman con-
ductor. He became couductor of the C,erman
Opera in Prague on the recommendation of
Mahler in l!XY. Expelled by the Nazis in 1933, he
was principal conductor of the Philharmonia
Ordrestra from 1!89 until his death and is par-
ticularly remembered for performances of
Beethoven

Klondlkc the rnlley of the Klondike River in
l.IWcanada, in the c€ntral *Yukon where gold
was discovered in 1896. The subsequent gold
rush opened up the Yukon although the popu-
lation dwindled when the gold started to run
out(1s[0).

klt'stton An dectronic device used to gener-
ate or amplify *microryaves It consists of a
sealed e\acuated tube in which a steady beam
of electrons from an elrtron gun is altemately
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accelerated and retarded by high-frequency
radio waves (velociry *modulation) as it
passes through a cavity. The resultant radio
frequency pulses are picked up at a second
cavity, either as a voltage oscillation or, if con-
nected to a *waveguide, as electromagnetic
waves. The second cavity can be tuned to the
input frequency or a harmonic of it. See also
MAGNETRON.

Kneller, Sir Godfrey (1646-1723) Portrait
painter of C,erman birth He worked succes-
sively for Charles II, William III, Queen Anng
and George l, and founded the first English
aedemy of painting (Ul1I His portraits of the
Whig Kit Cat Club (c 1702-17; NatioDal Portrait
Gallery), established a standard British portrait
tyPe.

Knock a vilage in the Republic of Ireland, in
Co Mayo. Visions of the Virgin Mary were al-
legedly seen here, the first in 1879, and it has be-
come a place of pilgrimage with its own
airport.

Knossos The principal city of Minoan Crete,
near presentday Heraklion It was occupied be
twe€n about 25fi) and 1200 Bc. Excav"ated and
reconstructed (189+-f935) by Sir Art}lur
*Evans the Palace of Minos was luxurious and
sophisticated. About 1450 Bc the palace was
burnt down.

knot (bird) A short-legged bird. Colidris conu-
tils, that bre€ds in Arctic tundra alld winters
on southern coasts. 25 cm long, it tlas a short
black bill and its plumage is mottled grey in
winter and reddish in summer. In winter,
knots probe mud and sand for snails, worms,
and crabs. Family &olopocidae (sandpipers,
snipe, etc.I

knot (uniQ A unit of speed, used for ships and
aircraft, equal to 1 nautical mile per hour (1.15

miles per hour).

knots Fastenings formed by looping and
tying pieces of rope, cord etc. The DatherDati-
cal theory of knots, a branch of *topology, was
developed mainly in the 20th cmtury, and
draws on matrix theory, algebra, and geome-
try. A simple closed curve in space may be
knotted in various ways, each with specific
topologicd properties. See illustration on p.
4y.
Knowsley A unitary authority of l.IW Eng-
land in Merseyside. Area: I sq km (38 sq mi).
Population (20O4 est): 1,19 800.

Knox, John (c1574-721 Scorrish Proresrant
rdormer. In 1317 he joined the Protestants
who had murdered Cardinal Beaton in St An-

drew's Castle. The castle was stormed by the
Frend who imprisoned l(nox as a gdley slave.
After his release (1FD) he became a chaplain to
Edward VI in Engkind and contributed to the
revision of the Second Book of C.ommon
Prayer. On the accession of the Catholic Mary I
he escaped to the Crntinent, where he met
.Calvin in Geneva- Returning to Scotland in
1559, he became its leading reformer. In 1560
the Scottish parliament adopted the Corlessiofl
o/ Fcith that Knox had compiled. His First Boot
of Ascipline 17567) outlined a structure for the
reformed Church of Scotland

Knor-Johnston, Sar Robin (william
Rob€rt Patrick K.-J.: 19:F ) British yachts-
rnan: the first p€rson to sai.l alone around the
world nonstop (1958-69). In 20O7 he completed
another solo circumnavigation at the age of 58.

Knoxvlllc a6mN 83ywAcityin the USAin
Tennessee. It is an inland port and agricultural
trading centre. Population (2m4 est): U8118.

koala an arboreal *marsupial, Phascolarctus
chvrets, of E Australia. About 60 cm high
koalas have thick greyish fur, tufted ears, a
snrall tail, and long claws. Each adult eats more
than 1 kg of eucalyptus leaves every day. The
pouch opqns towards the female's tail-un-
usual in herbivorous marsupials. Family Pha-
langerdoe.

kob An African antelope, Kobus kah also called
Buffon's kob. Males are about 90 cm high at the
shoulder; females are smaller. The ccxrt ranges
from orange to nearly black, with white mark-
ings on the face, legs, and belly and a black
stripe down the foreleg.

Kobc a440N 13512E A maFr port in Japan,
on Osaka Bay. It forms the W end of the
Osaka-Kobe industrial area. Population (20O1

est): 1 51997E.

Koblem (rnglish name: Coblw)5021N 736E
A city in W C,ermany, at the confluence of the
Rivers Rhine and Moselle. The seat of Frankish
kings during the 6th century AD. it was an-
nexed by France in 179B, passing to Prussia in
1815. Notable buildings include the Ehrenbreit-
stein fortress (c.1000) and the birthplace of
Metternich Poprrlation (2004 est): 107 608.

Kod{ly, Zoltan (1882-1967) Hungarian com-
poser. In collaboration with B6la *Bart6k he
collected Hungarian peasant songs, which in-
fluenced his style of compositiorl He achieved
international recogaition witl his Psalmus
Hungaricus (1923); other works include the
operu Hdry J6f,os (1926) and Doflres of Golonta
(le33).

q
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overhlnd knot-[his is usd
either to make a knob in a ope
or as the basis for another
krct.

Hf knot A Mslip
knot fq ioining rcp6 ol
simila. thi.kEs.

qulddffilrctA
tug on "a" will quickly
unfasten this

rumlng bqrulire A krct fq
making a runnrng n(E.

3utigon't trct lhe extra twist
in th€ fi6t part oI the knot
pEvents h lM slipping lo@
while theKond part is tied.

rhxFlmtAlm6of
temporarily shortening a
Dpe.

Humq,5 bcnd A nrcng
e6ily tied knot irented in
I 978 by Dr Edward Hunter

sh6t b.nd A kmt tor
qurely joining two mps of
diflerent thickne$.

clove hikh A simple knot
,or attaching a rcpe to a
ring, rail, etc.

bqflllE A knot to fm a

rcn-slip l@p.

tu
doublc thep bcod lhis flsh.man's tnot Ued
follM the sme priftrpls espsElly for joining bngths
as the shet bend. of fishing gut.

oEi* btrd A krct rell
suited to tying heavy op6
togelheI

rclllng hltcli A quickly made
and quickly unfanened knol
for attaching a rcpe to a rail
or anothtr, staoding mpe.

ffi
@nd tum rnd t{,o half hitchG atrhor bcnd A wure
Used for similar purpos as means ol attehing a cable
the cl@ hitch, this knot d6 to an anchor
not easily rcrk l@e.

\

I t\

knots



495 Korda, Sir Alexander

l(odiak bearSee BRowN BEAR-

Xoestler, Arthur 0905-83) British writer,
born in Hungary. His novel Darkness at Noon
(l!XO) calld on his orvn experience as a pris-
oner in the Spanish Civil War. His nonfiction
was concerned with politics (Ihe Yogi and the
Commismr, 1!),15), scientific creativity (Ihe Sleep
walkers,TgSgiThe Act of Creation,l9il), and para-
prychology. He and his wife committed suicide
when he became terminally ill
Koh-i-noor I famous diamond of 108 carats
owned by the Mogul dynasty until the Shah of
Iran looted it from Delhi (1739). It became
Crown property in 1849, when Britain arurexed
the PunFb- It was set in t}Ie coronation crown
of George VI's consort, Queen Elizabetll

Xohl, Helmut (tlm- ) cerrnn statesman;
chancellor of West Germany (l!ts2-fl) and of
Germany (199H8). A Ch-ristian Democrat, he
led the opposition in the Bundestag (1576-821.
He presided over German reunification" be
coming leader of the united aountry in 1990.

Re€Iected for a fourth term in 199d he was de
feated by Gerhard Schroder in 19EE In 200H1
he faced a criminal investigation on charges of
accepting illegal party donations; this was
dropped when he agreed to pay a large fine.

kohlrabi A rariety of icabhge, sometimes
called turniproted cabbage. The green or
purple stem base, wNch sweUs like a turnip, is
used as a vegetable.

Kokoschka, Oskar lraeo-rro) Austrian ex-
pressionist painter and writer (see ExpREs-
sIoNrsMI After World War I he taught at the
Dresdm Academy, later painting landscapes
and city views, particularly of london, where
he lived (1938-53). From 1953 he lived and
worked in Switzerland

kola (or cola) Either of two trees, Colo nitido
ot C. acuflitl4'ta, native to West Africa and
widely grown in the tropics, that produce kotra
nuts These are rich in caffeine and chewed in
Africa and the West Indies for their stimulat-
ing effects. Family. Sterculio.eae.

Kola penlnsula A peninsula in NW Russia,
b€tween the White Sea and the Arctic Ocearl
consisting of tundra in the N and taiga in the S.

The Murmansk coast has several areas that ate
ice-free throughout the year and has many
military and naval bases. The population con-
sists of immigrant Russians and remahs of the
Sami (Iapp) aboriginal people. Area 130000 sq
km (50182 sq mi). Chid town: Murmansk

l(olkata See celcurra-

Kolyma, Riv€rA river in the NE Russia Ris-
ing in NE Siberia it flows mainly NE to the East
Siberian Sea- Length:2500 km (1515 mi).

Kornodo dragon f, m1q *rr6ni161 lizrld.
Varonus kfuoer.siq which at 3 m long and
weighing XlS kg, is the largest living lizard. It
has a stout neck and body, a long powerful tail,
and short strong legs and is powerful enough
to kill a man Komodo dragons feed mainly on
carrion but also eat smaller monitors. They
occur only on Komodo Island and some of the
Lesser Sunda Islands of Indonesia.

Konoe Fumimaro, Prince (1891-1915)

Japanese noble who was prime minister three
times. His Erst cabinet (1937-39) escalated the
conflict with Chin4 his s€cond (19{F41) took
Japan into alliance in World War II with C,er-

many and Itd],: and his third (1911) made the
decision to attack the US,{" After Japan's sur-
render he committed suicide.

Kon-fiki The name grven by Thor *Heyer-

dahl to the balsawood raft on which between
28 Aprfl and 7 August 1917, he and five com-
panions travelled the ym miles between Peru
and the Tuamotu islands near Tahiti to demon-
strate tlEt ancient peoples of South America
could have reached Polynesia Kon-Tiki was an
older name for the Inca creator god, Viracocha.
allegedly known in Polynesia as Tiki
Konya (mcient name: Ionium) x/51N 323OE
A town in SW cmtral Turkey. It is the centre of
the Whirling Dervish sect and was the capital
of the Seljuq kingdom of Rurn Population
(19s7l,:.623333.

kookaburra A large gxey-brown Australian
.kingfsher, Dacelo nanegtineae also called
laughing jackass because of its chuckling call.
43 cm long, it is arboreal and pounces on
snakes, lizards, insects, and small rodents from
a perch-

Koran (or (hrran) The sacred scripture of
Istrarn According to tradition, t}re divine reve
lations given to *Mohammed (d.532 eo) were
preserved by his followers and collected as the
Koran under the third caliptr" Uthman (d-655).

The Koran is one of the main sources of the
comprehensive rystem of *Islamic law. Mus-
lims believe that the revelations exist com-
plete in a heavenly book, which contains all
that has happened and will happen.

l(orda, Sir Alerander (Sandor Kellner:
1893-1956) British film prcducer and director,
born in Hungary. He boosted the British fiIm
industry during the 1lr3(h and 1910s with a se-

ries of extravagant productions, including The

C
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Private Lif e oJ Henry vlII 11932\The karlet Pifl-
per nel ll934l, urd Anm K ar mina 17948).

korc lcreek: maiden) In archaic Greek sculp
ture, a draped standing female figure, derived
originally (c650 Bc) from Egyptian models.
During the next two centuries the drapery,
pose, md expression became increasingly natu-
talistic. Con parc xou Ro s.

Korea A country in NE Asia, occupying a
peninsula between the Sea of Japan and the
Yellow Sea" now divided (see below) into the De-
mocratic Republic of Korea (North Korea) and
the Republic of Korea (South Korea). PLains in
the W rise to mountains in the N and E. Both
North and South Koreans are ethnically related
to the Mongoloid race. The country long had
ties with Ctrina but in 1906 became a Japanese
protectorate, coming formally under Japanese
rule in 1910. In 1915 the Allies divided Korea at
the thirty-eighth parallel. The communist De-
mocratic People's Republic of Korea under
"Kim Il Sung was established in the Soviet-
occupied N and the Republic of Korea under
Syngman Rhee in the US-occupied S (1918). Sa
viet and US troops had withdrawn by 19[) and
in 1950 the *Korean War broke out, ending in
1953 with the country still divided Tensions in-
creased again in the late 1990s, owing to North
Korean incursions trto South Korean territory.
In 20OO the leaders of the two Koreas met for
the first time since the conflict and sigled a

mutual cooperation treaty with peaceful re-
unification as the ultfunate goal. .

Korea, D€mmatic People! Reprblic of (Ko
rean name: Chos6n) The division of Korea left
the North with almost all the country's min-
eral wealth and a large proportion of the in-
dustries, whidr had been developed by the
Japanese. After the Korean War reconstruction
proceeded rapidly all industry is nationalized
and agricultural land was collectivized in the
l$i(x. In the 199(h the economy suffered from
the ending of preferential trading terms with
the Soviet Union and China. In 199,1 Kim 11 Sung
handed effective control of the country to his
son" Kim Jong Il. North Korea has remained one
of the most secretive md authoritarian coun-
tries in the world- In 1995 floods left some
500000 homeless, leading to famine, disorder,
and economic collapse: industrial and agricul-
tural output have fallen by two thirds, and the
population has decreased by nearly 20%. North
Korea's continuing nuclear weapons prG
griunme led to rising tension with the USA in
the early 2m0s. OfEcid language: Korean Cur-
reng/: won of lm jun. Area: 120538 sq km

(465aO sq mi). Population (2003 est): 224660m.
Capitat Pyong Yan&

Korca Reprblic ctr (Korm name: Han K@k)
The South had been primarily agricultual but
US aid led to the predominance of the indus-
trial sector. Mineral resources are not large al-
though it has one of the world's largest
deposits of tungsten Exports include electrical
goods, clothes, textiles, and cars. The corrupt
and repressive regime of President Rhe€ was
overthrown in 1960 and themilitary, headed by
General Park Chung Hee, seized power the fol-
lowing year. The 1960s and 197ft saw growing
prosperity but continued suppression of dis-
sent. Park chung Hee was assasshated in 199
and General Chun Doo Hwan t@k over in a
coup. The l!B(h saw remarkable economic
growth but ingreasing political unresC in 1987

a more democratk constitution was adopted
and in 1993 Kim Young Sam became the first
civilian president for 32 yea$. [n 19r/ the cur-
rency and stock market collapsed and the
country suffered financial and economic
breakdown The former dissident leader *Kim
he Jung was elected president in 1997 and suc-
ceeded by his supporter Roh Moo Hyun in 2003.

In March 2004 Roh was impeached for alleged
election violations: however, elections held a
month hter resulted in a victory for his sup
porters and the impeachment was overturned
Official language: Korean- Currenqn won of 1fi)
chorl Area: 98 447 sq km (38 002 sq mi). Popula-
tion (2003 est):47925000. Capital: Seoul.

KotEan The language of the people of Korea,
It may be distantly related to *Japanese. The
standard form is based on the dialect of S€oul.
It is written in a plronctic script called onmun
devised in the mid-1sth century to replace the
Chinese characters in use before then

l(olsan Wer (D5G-53) An indecisive conflict
between communist North Korea and noncom-
munist South Korea When North Korean
troops crossed the thirty{ighth parallel in
1950,16 member nations of the UN sent troops,
under the supreme command of the US gen-
eral" Douglas rMacArthur, to support South
Korea. The North Koreans were pined by Chi-
nese Communist troop6. An armistice was
eventually signed on 27 July l!}53, by which
time some five million people had died

Kosciugko, Mount 35 2Es 14817E The high-
est mountain in Australie, in SE New South
Wales in tle Snowy Mountains. Height:z?.Tm
rn16 ft).

KosoyoAn autonomous province of S serbia
Kosovo formed the heartland of Serbia in the
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middle ages but was conquered by the Turks in
1389 and subs€quently settled by Muslim Alba-
nianE who now comprise over 90% of the pop
ulatio[L After Kosovo declared independence
from Serbia (1991 the Serbian government re,
moved its autdtomous status. In llBZ uneuthc
rized electioos were won by proseparatists. In
19:B demonstrations by ethnic Albanians led to
severe repression by Serb forces and armed re,
t2lirtion from the Kosovo Liberation Army
(KLA| Evidence of'ethnic deansing" by Serb
forces led to NATO air strikes against targets
in Yugoslavia in March 19!8. The Serbs inten-
sified their against the ethnic AIba-
nians leading to a mass exodus of refugees to
neighbouring countries. In June 1999 the Serbs
effectively surrendered agreeing to a com-
plete withdrawal of their military forces, the
presence of pacekeepers, and the return of all
rdugees Tlre region's political status rerneins
uruesolved Population (1997 estX 2 2n742.Cl;tr
ital Pristina

Kosygin, Aleksci f, ikolaevlch (D04-80)
Soviet statesma{ prime minister (19el-80). He
became prime minister after Khrushchev's
fall, initially sharing power with *Brezhnev,

but had less influence in the late ilms.
koto ,l Japanese stringed instrument of the
'zither family. The narrow 2-metre sound
board has ,i! strings, which the player, sitting
on his heeLq plucks with plectra

kouroe lcreek youth) In archaic Greek sculp
ture, a nude standing rnale figure, often more
than life,size, derived (c. S0 rc) from Egyptian
modds" The modelling became increasingly
naturalistic Conrpore xoRE.

f,ousrcvitdry, Scrgci (1874-1951) Russian
conductor and composer. He left Russia in 1920
to work in Paris and subsequently in the USA
where he directed the Boston Symphony Or-
chestra from L9U to 79ry. He founded the
Koussevitsky Music Foundation

Kozlrikode (former name: Calicut) 1115N
75,[5E A seaport on theWcoast of India, in Ker-
al,a. Formerly famous as a cotton-manufactur-
ing cmtre (Calicut gave its name to calico). it
was visited by Vasco da Gama (1,19E) and in 1664
the British East India crmpany establislrcd a
tradirg post here. Population (1991 est): 420 (m.

l(re, lsthmus of The neck of tlie Malay
Peninsula comecting it to the Asian mainland
It is occupied by Burma and Thailand and is &1

Icn (,O mi) acrocs at its narrowest poinl

krah A highly vmomous snake belonging to
the genus Bungarus 172 species) ccurring in S

Asia Kraits are usually patterned with blue-
and-white or blackand-yellow bands; they prey
chiefly on other snakes. The common blue
krait (8. caeruleus) of India and China is 15 m
long and its venom can be fatal to huluurs
Eamily, Eopidoe (cobras, mambas, coral snakes).

lcak6w (or Cracow) s003N l95sE The third
largest city in Poland on the River VistuliL It
was the capital of Poland from 13(F to 1509 and
remains famous as a cultural centre. Notable
buildings indude the cathedral (14th century).
Population (19{,9 est): 7,{O665.

Krasnodar (name until l92O Ekaterinodar)
4502N 39008 A city in SW Russia. on the River
Kuba[ It is the centre of an agf,icultural re
gion Population (ilXD estX 643 {00.

Krasnoyarrk 5Go5N 92458 A ciry in E cen-
trd Russie, on the River Yenis€i. It developed
greatly after the discovery of gold in the re
gion in the 19th century. Population (1!199 est):
E77W.

Krebs cycle (cllric acid cycle or tricar-
boryllc rid cyclo) The sequence of chemical
reactions, taking place in the mitoctDndria of
cells. Named after its principal discoverer, Sir
llans Krebs 09m-8U the cycle involves the
conversion of acetyl coenzyme A derived from
the carbohydrates, proteins, and fats of food,
into hydrogen atoms or electrons, from rfhich

@6ohydrat6, potens, and fa8
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usable energy in the form of *ATP is produced
by the cytochrome eltrtron transport chair
Intermediate products are used for the manu-
facture of carbohydrates, lipids, and proteins
by cells.

Krefeld 51 2oN 6 32E A city in l.iw Germany,
on the River Rhine. It was the site of a Prussian
victory (1758) during the Seven Years' War. Pop-
ulation (1999 est): 242 800.

Kreisler, Fritz (1875-1962) Austrian violinist.
A child prodigy, he frequently played his own
compositions, written in the style of older
composers and (until 19135)ascriH to them.

Kremenchug,g03N 3325E A ciry in E cen-
tral Ukraine, on the River Dnepr. It has a large
hydroelectric station. Population (1998 est):

240700.

Kremlin The citadel of any Russian city, now
referring usually to that of Moscow. Built in
1156 but continually extended it contains the
Cathedral of the Assumption (1475-79), the
C:thedral of the Annunciation (?l&l-89), the
Great Kremlin Palace (1838-|19), etc. Except for
the period berween U12 md 1918 it has served
continually as the seat of the Russian govern-
ment and is now also a museum of Russian ar-
chitecture.

krill Shrimplike marine *crustaceans, 8-@
mm long, of the order Euphausiocea (82 species).
Periodically krill swarms occur in certain re
gions, becoming an important source of food
for fishes, birds, and especially baleen whales.

Krishna A popular Hindu deity, the eighth
incarnation of *Vishlu In the Bhagawdgitahe
is revealed as the creator, sustainer, and de-
stroyer of the universe (see TRIMITRTI). Else-
where he is worshipped as a fertility god He is
commonly represented as a beautiful youth
with bluish skin wearing a crown of peacmk
feathers. See also JAGANNATHA

Krivoi Rog 4755N 3324E A ciry in SE

Ukraine. Founded by the Cosscks in the Uth
century, it is now an important ironmining
centre. Population (1998 est): 715 400.

Kronstadt Rebellion (1921) An uprising
among Soviet sailors in Kronstadt. The sailors,
who had supported the Bolsheviks in the Russ-
ian Revolution" demanded economic reforms
and an end to Bolshevik political dominatiorl

Kruger, (Stephanus Johannes) Paul-
(us) 0s25-1904) Afrikaner statesman; pres!
dent (1883-1902) of the South African Republic
(Transvaal). A farmer of Dutch descent, Kruger
settled with his parents in the Transvaal after

taking part in the *Great Trek. He led the
struggle to regain independence for the Trans-
vaal from the British achieved in 1881, after
the first Boer War. As president he resisted Uit-
lander (British funmigrant) demands for politi-
cal equality with the Afrikaner, a policy that
led to the second Boer War (1E99-1902).

Kruger ltlational Park,t game and plant
reserve with an area of about 21000 sq km
(8105 sq mi) in NE South Africa. In 2002 it was
combined with reserves in neighbouring
Mozambique and Zimbabwe to form the Great
rimpopo Trandrontier Park

krugerrand A Sout} African coin contain-
ing one troy ounce of gcild, minted sirce 1967. It
has never been a true currency coin and was
minted to enable investors to escape restric-
tions on the pri\rate ownership of gold.

KrupP A C,erman family of arms manufac-
turers. Under Arodt l(rupp (at 1624), the famfly
settled in Esserl where in 1811 Friedrich Krrrpp
(U87-7826\ established a steel factory. His son
Alfred Krupp (7872-871 diversified the family
business into arms manufacture. Under A1-
fred's son-in-law Gustav Krupp von Bohlen und
Ilalbech (187(F1950), the company developed
Big Bertha, the World War I artillery piece
named after Gustav's wife Bertha ltrupp
(1886-1957). Their son Alfried Krupp (1907'67l,
developed Gustat's ties luith the Nazis, em-
ployed slave labour, and was imprisoned for
war crimes.

krypton (Kr) A noble gas discovered in 1898
by Sir William Ramsay and M.W.Travers
(1872-f961), in the residue left after boiling liq-
uid air. Compomds include the fluoride KrF,
and some clatlrates. It is used for fiIling somg
fluorescent light bulbs; the *metre was
(1960-83) defined in terms of tJre wavelength of
a transition of one of its isotopes. At no 35; at
wt 83.80; mp -157.37"C: bp -153.23'C

Kuala Lumpur 31oN 1o14oE The financial
capital of Malaysia in central Peninsular
Malaysia; the administrative capital moved to
Putrajaya in 1999. It b€came capital of the Fed-
erated Malay States in 1895 and is a maFr com-
mercial centre. Population (19()1): 1 1215 g/5.

Kuang-chou see cANToN.

Kuban, River A river in SW Russia Rising in
ttle Caucasus Mountains, it flows I.IW to the Sea
of Azov. Lengu* 906 km (553 mi).

Kublai Khan 9275-941 Emperor of China

{[27W4.],, who founded the Yuan dynasty.
Genghis Khan's grandson, Kublai established
himself (1259) as drief of the Mongols after
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years of conflict with his brother Mangu
(<t1259). The acknowledged ruler of all China
frcm 7279, he administered from Peking an
empire extending from the River Danube to
the East China Sea- More humane than his pre-
decessors, he opned up communications with
Europe, largely through Marco "Polo. Howj
ever, his preoccuprtion with China and at-
tempts to conquer SE Asia weakened the rest
of the empire.

Kubriclq Stanley (1928-99) us film writer,
director, and producer. His films, mainly satiri-
cal and highly imaginative, indude Iolito (1962),

2001: ASparc )dyssey (1958), the controversial A
Aukwork Orange (971\ The $rining (19{t0), Full
Metal lacket \19N7\ atrrd Eyeswide fiut (199).

kudu n hrge antelope, Tragelaphus strep
siceros, of African bush regions. About 130 cm
high at the shoulder, kudus are red-brown
with thin white vertical stripes on the flanks.
Males have long corkscrew-shaped horns. The
lesser kudu Q. imkrbis\ is smaller and found
only in NE Africa

Kufah A town 145 km (90 mi) S of Baghda4 in
Iraq. Founded as an Arab garrison town in 638
AD, it is now an archaeological site. Its suburb
of Najaf is the burial place of *Ali and a flour-
ishing centre of "Shiite Islarn

Ku (lux Klan (KKl() A Us secet society ac-
tive against the Blacks. It originated in Ten-
nessee after the Civil War to deter newly
enfranchised Blacks from voting. Klansmen in
white cloal(s and hoods, burning fiery crosses,

killed Blacks and destroyed their property. It
was revived in 1915 and again in the 1950s in the
South in response to the civil-rights move.
ment. The Un-American Activities Crmmittee
investigated its leaders in 1965, but it remains
active against minority groups.

Kumamoto 3250N 13042E A ciry in Japan,
on the River Shira. One of the strongest centres
in feudal Japarl it has a Uth<entury castle.
Population (1995): 650 322.

Kumasi 645N 135w The second largest city
in Ghana Formerly the capital of Ashanti, it
was taken by the Bdtish in 1874. Population
(2002 6t):627 @0.

kumquat A shrubby plant of the genus For-
tunella (6 species), of E and SE Asia with fruits
resembling small oranges. They are mainly
used for pickling and preserves. Family Ru-

taceae.

Kundera, Milan (1929- ) Czedr novelist,
living in France since 7975. His ironic sexual
comedies indude LiJe is Else,nhere $973} The Un-

bearable Lightness o J king ll%a\, $uwness (1996),

md lgnmonce (7fr21.

kung fu an ancient Chines€ form of combat,
mainly for selfdefence. Among the other
*martial arts it is most closely related to
*karate, which possibly developed from iL In
the second half of the 2oth century the wing
chun style has become particularly well knom
Kunlun Mountains A mormtain system in
W China, separatihg Tibet from the Tarim
Basin. It extends 1600 km (1000 mi) E-W reach-
ing 7723 m 125 37a ft) at Ulugh MuztagtL

Kunming 2504N 102418 A ciry in s china"
the capital of Yunnan province. It is noted for
its Ming bronze temple. Population (2m3 est):
7ss7768.

Kura, River A river in W Asia- Rising in NE
Turkey, it flows E through Crcrgia and Azer-
baidzhan to the Caspian S€a" Length: 1515 l(In
(941mi).

kurchatovium (Ku) An artificial trans-
uranic element and the first transactinide. It
was first detected by Soviet scientists in 196,1

and named after the Soviet physicist I.V.
Kurdntov (1903-60). The claim is disputed by
US scientists, who proposed the name ruttrer-
fordium (Rf) after Lord *Rutherfor{ follow-
ing their indepndent synthesis. At no 104

Kurdistan,qn are in the Middle Frst inhabr
ited by *Kurds, comprising parts of SE Turkey,
N Syria N Iraq, and NW Iran, including the
Irmian province of Kordestarl The Turkish
lnrt includes a plateau that supports some
agriculture, the remainder being mainly
mountainous. The area was split at the end of
World War I. Since 1lD2 mudr of Iraqi Kurdi-
stan has been effectively autonomous, under
the control of rival Kurdish militias. Area:
192000 sq km (745m sq mi).

Kurds The major population group in *Kur-

distan Their language, KurdisL is one of the
"lranian languages and is written in either a
modified Arabic or a modiied Cyrillic script.
The Kurds grow cereals and cotton and are
now mostly detribalized but a few nomadic
groups still exist. They are Muslims but do not
restrict their women to the same extent as

other Islamic peoples. Nationalistic rebellions
in the 19th and 20th centuries have led to
reprisals, especially in Turkey (1925), Iraq, and
Irarl. Iraq devastated Kurdish villages in 1988

and again following a Kurdish rebellion during
the *Gulf War. In t}Ie *Iraq War of 2m3 Kur-
dish forces helped to overthrow tlre regime of
Saddam *Hussein-

C
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Kurgan 55 30N 65 20E A ciry in w Russia, on
the River Tobol. Population (2002): 345 515.

Kuril lslands A Russian drain of 56 islands
extending 1200 km (7,16 mi) NE-SW between
Kamchatka (Russia) and Hokkaido (Japan). Dis-
covered by the Dutch (1634), the islands were

Japanese until seized by the Soviet Union (19,5);

Japan still daims them. The largest are Para-
mushir, Urup, Iturup, and Kunashir. There are
38 active volcanms. 200 km (124 mi) to the E is
the Kuril Trencll maximum depth: 10542 m
(34 s87 ft). tuea: about 15 600 sq km (6022 sq mi).

Kurosawa Akira (191H8)Japanese film di-
rector. His best-known fllms are action.cos-
tume drafiras, such as Rashomon (1950) and Seven

Samurai (T%l.Other films indude the literary
adaptatiorB Throne of Blood (19571 ard R4n (1985)

(from Shakespeare's Macbeth atd King kar, rc-
spectively) and Rhopsody in Augtlst (197).

Kurck st+sN 3514E A city in W Russia- Food
prmessing and metallurgy are important. Pop-
llation (2a02li 412 442.

Kutch, Rann of An area of salt waste in cen-
tral W India,near the bolder with S Pakistarl It
consists of the Great Rann in the N and the Lit-
tle Rann in the SE. Total area: about 23mo sq

km (8878 sq mi).

Kuwait, State of a country in the Middle
East, in Arabia situated at the head of the Per-
sian Gulf. The couatry is sandy and barren and
has a harsh climate. The inhabitants are pre-
dominantly Arab (about half are foreigners);
the Kuwaitis are maidy Sunnite or Shiite Mus-
lim. Economy, Kuwait is one of the largest oil
producers in.the world and has one of the high-
est per capita incomes. Kuwait is a member of
OPEC. Histry. Kuwait was originally settled in
the early 18th century by nomads from the
Arabim interior, who established a sheikdom
in 1756. In 1899, to counter German and Ot-
toman expansionism, Kuwait gave Britain con-
trol over its foreign affairs and on the
outbreak of World War I it became a British
protectorate. Oil was discovered in 193ti and
transformed the Kuwaiti economy after World
War II. On gaining independence in 1961,

Kuwait had to request troops from Britain to
avert mexation by Iiaq. In August 1990 Iraq
invaded, precipitating the *Gulf War of 19!Il;
Iraq's routed army inflicted heavy damage on
oil wells and infrastructure. Demands for the
restoration of Iffliahentary democracy under
the 1962 constitution suspended since 1976, led
to elections (1992). Official language: Arabic.

Currenqr Kuwait dinar of 1000 fils. Area:
24286 sq km (9875 sq mi). Population (2flr est):
2 505 559. Capital: Kuwait City.

Kuwait City zs 20N ,$ 00E The capital of the
sheikdom of Kuwait, on the Persian Gulf. The
traditional Islamic town developed into a mod-
ern metropolis with growth of the oil indus-
try. It was badly damaged during the Gulf War
(199H1). Population (2005): 32 1103.

Kwangju 35(rA'I U552E A city in SW South
Korea, an ancient administrative and co[lmer-
cial centre. Population (2003 est): I 401 525.

kwashiottor S€vere protein deficiency in
children under frve years. Kwashiorkor occurs
in poor countries where the diet does not con-
6in sufficient protein (the name derives from
a Ghanaian word) The children fail to grow
and succumb to the slightest infection" but re-
cover rapidly witJ. a good diet.

Kyoto 35 2N 13545E A city in Japa[ in S Hon-
shu. It has been a leading cultural centre since
early times, when it was the Japanese capital
1794-7192 AD) and the old imperial palace and
ancient Buddhist temples still remain- Popula
don (2m4 est): 1470541

Kyoto agrcement An international agree
ment to limit the ernission of greenhouse gases

(see cREENHoUSE EF!Ecr) negotiated between
1997 and July 20OL The agreemeht committed
38 industrialized countries to reducing their
emissions of greenhouse gases by an average of
52% from 19{10 levels by 2012 Although it was
one of the original signatories, the USA opted
out of the agreement.

t(yprianou, Sgyros (1982-2002) Cypriot
statesrxur; president $9n-88\ When Cyprus
became independmt in 1960 he was appointed
minister of justice and then foreign minister
(1w-72)'.

Kyrgyzstan see KrRGrzsrAN, REpuBLrc or'
Kyushu The southernmost of the four main
islands of Japan. Mountainous and volcanic, it
has hot springs and a subtropical climate and is
the most densely populated of the Japanese is-
lands. There is a large ricegrowing area in the
NW while heavy industry is centred on the N
coalfield- Area:35559 sq km (13768 sq mi). Pop
ulation (2005): 7471262. Chief cities: Ki-
takyushu, Fukuoka and Nagasaki

Klrzyl Kum A desert in central Asia in Ka-
zakhstan and Uzbekistan, lying b€tween the
Rivers Amu Darya and Syr Darya. Area: about
300 000 sq km (115 806 sq mi).



Lablatae (or f.marc...)A family of herba-
ceous plants and shrubs (about i1500 species),
widely distributed but particularly abundant
in the Mediterranean region They typically
have square stems, hairy simple leaves, and
clusters of tubu.lar twelipped flowers. Many
of the plants are aromatic and yield useful oils
(lavender, rosennry, etc.) and many are used as

culinary herbs (marirraru mint, sage, thyme
etc.).

tabor Party The Australian democratic sG,

cialist party, formed in New South Wales in
189L It first held federal office in t}re period
19M-15, and subsequently 19D-31. 1939-8,
e,nd 1y?Z-75- The most recent labor premiers
have been Bob Hawke (19t[}-91) and Paul Keat-
ing (1991-96). The current leader is Kevin Rudd

labour Day The day on whictr the labour
movement is celebrated In 1889, the Second Irts

ternational dedared an international labour
holiday on May Day. In BritairL labour Day was
the first Sunday in May until l9z, when the
first Monday of the month was declared a pub-
lic holiday.

Labour Pafil The democratic socialist party
in the UK The party was formed in Bm as the
labour Representation Committee, being re-
named the labour Party in 1906 Its origins lie
in the trades-union movement of the l9th cen-
tury, and the trade unions continue to provide
over threequarters of its funds. The *Fabian

Society was also a powerful influence on its
formation and political beliefs. In 1922 the
labour Party replacd the divided Lib€ral Party
as one of the two mai)r (JK parties lcunpore
coNsERvATrvE pARTy) and in 1924 and
'1929-31 Labour formed a minority govern-
ment ulder Ramsay *MacDonald It was not
until after World War II, whm rmder Clement
*Attlee the party won a huge maFrity in the
general election of 1945, that it was able to in-
troduce ndical policies, In office from 19tr5 to
lSEl the labour administration undertook

widespread *nationalization and set up a com-
prehensive syatem of social security. The party
was in office again from 196{ to ll70 and from
1974 to 7979, under Harold rwilson (19At-76)
and then James 

taellaghan- Subsequent lead-
ers were Michael F@t (198{>83), Neil *Kinnock

(1983{2), and John Smith (1!192-94), who died in
office. His successor, Tony rBlair, modernized
the party's constitution and image, leading it
to victory in tlte general elections of il19,20OL
and 2005. Gordon *Brown became party leader
aad prime minister in 1997.

Labrador (or Coest of Labre@ A disrrict
of NE Gnada on the Atlantic Ocea[ Although
the coast has belonged to Newfoundland for
s€veral centuries, the interior was finally
awarded to Newfoundland in 1927. Labrador is
mostly a rolling swampy plateau within the
Canadian Shield. Generally barren except for
forested river valleys, it has vast res€rves of
high-grade iron ore, which are being mined Its
hydro€lectric potential is enormous Area:
2581E5 sq km (99585 sq mi). Population (ZDl):
nw.
tabrador Curtent A malrr ocean current
of the N Atlantic, flowing S from the polar seas

down the W coast of Gremhnd and past New-
foundlan4 until it meets the Gulf Stream and
being cold and dmse, sinks beneath it. The
Iabrador Current carries icebergs S and is a
cause of frequent fogs in t}te region of New-
foundland

Labrador rt(rlever A breed of dog origi-
nating in Newfoundland a.rld brought to
Britain by fishermm in the early l9th cmtury.
It is solidly built, about 55 sn higtr, with a ta-
pering otter-like tail and a short dense water-
resistant coat usually blacl or yellow-browt

laburnum A tree of tlre genus labrrnun\es-
pecially L onogyoides, which is native to
mountainous regions of central Europe and
widely grown for onurment. Up to 7 m higb, its
leaves eadr consist of thee dark-gxeen leaflets.
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The bright-yellow flowers grow in hanging
clusters and produce slender brown pods. All
parts of the plant are poisonous, especially the
seeds. Family Leguminosae.

labyrinth fish e small elongated laterally
compressed fish of the famiy Anabantidae
(about 70 species), found in fresh waters of
tropical Asia and Africa- They have an acces-
sory respiratory organ (labyrinth) with which
they obtain oxygen from air gulped at the sur-
face. Some species are popular aquarium fish.
Order: PerciJormes. See also FIGHTTNG FrsH:
COURAMI.

lace an ornamental network of threads of
silk, linen, etc., used mainly for dress collars,
cuffs, altar cloths, etc. Needlepoint lace, origi-
nating in Italy in the early 16th century, is
made with a needle on parchment or fabric.
Pillow or bobbin lace, reputdly invented by
Barbara Uttmann (b.1514) in Saxony, is formed
by twisting threads around pins stuck in a pil-
low. The best work was done in Italy, Flanders,
France, and England in the 17th and 18th cen-
turies, famous types of lace being Brussels, Va-
lenciennes, MecNin, and Honiton. Iace making
as an art declined in the 19th century after ma-
chine manufacture was introduced.

lacewing An insect belonging to one of sev-
eral families of the suborder Plannipetnia.
Lacewings have deliGte net-veined wings and
are mnivorous. Green lacewings (Chrysopidael,
also called golden-eyed lacewings, are about 10
mm long and occur worldwide. Eggs are laid
individually on hairlike stalks and the larvae
feed on aphids, scale insects, etc The brown
lacewings (Hemerobiidael are smaller and often
have spotted wings . Otder: Neuroptera.

lachlan Rlver I river in SE Australia in
New South Wales. Rising in t}re Great Dividing
Range it flows generally l.IW to join the Mur-
rumbidgee River. Lengrh: 1rA3 km (922 mi).

La Coruffa 1or Corunna)43 22N 8 24WA port
in NW Spain, in Galicia on the Atlantic ocearl
The Spanish Armada sailed from here on 26

JuIy 1588, and in 1589 the city was sacked by Sir
Francis Dmke. It is an important fishing centre.
Population (1998 est): 243 134.

lacquer tree A tree, Rhus vernicifera, of SE

Asia, also called varnish tree. Up to 30 m tall, ir
has compound leaves, which tum red in au.
tumn. Japanese lacquer is obtained from the
milky resin that oozes from cuts in the bark.
F arrily : Anac ar diac e ae.

lacrosse A lGa-side field game (12 for wo
men) played with a ball and a long-handled

stick (the crosse), which has a triangular head
with a strung pocket for catching, throwing,
and picking up the ball. Of North American In-
dim origin" it is played mainly in the USA
Camda, BritairL and Australia The object is to
score goals by running with the ball and pass-

irg it. Tackling and striking an opponenr's
stick to dislodge the ball are allowed"
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The optimum dimensions of the women's gound,
although the game is played with no boundaries.
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lactation The secretion of milk from the
breasts or mammary glands. In women lacta-
tion is controlled by hormones released from
the ovary, placenta, md pituitary gland (see
pRor-acTrN) and starts shortly after childbirtlu
in response to the sucking action of the baby at
the nipple: it will continue for as long as the
baby is brurfed A protein-dch fluid called
colostrum is secreted in the first few days of
lactatiorL before the milk has been produced It
contains antiMies that give the baby tempo-
rary immunity to disease.

ladakh Range A mountain range mainly in
NW India, extending about 370 km (230 mi)
between the Karakoram P.ange and the Hi
malayas and rising to over 6000 m (19685 ft).

Ladoga, lake A lake in NW Russi4 the
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largest lake in Europe. It discharges via the
River Neva into the Gu]f of Finland. Area:
about u700 sq km (6836 sq mi).

ladybird beetle A small round beetle,8-10
mm long, that belongs to the widely distrib-
uted family Coccinellidae (5000 species). Most
species are red or yellow with black spots. Both
the larvae and adults feed on a variety of plant
pests, including aphids, scale insects, mealy-
bugs, md whiteflies.

Ladysmith 28345 29478 A town in Sourh
Africa in NW Natal. Founded in 1850, it was be
sieged for four months (1899-1900) by the Boers
during the second Boer War. Population (latest
est): 56 599.

lady's slipper A terrestrial orchid, Cypri
pediun calceolus, native to N Europe and Asia-
Up to,l5 cm high it has broad leaves and the
flowers are grouped singly or in twos and
threes. Each flower has small twisted red-
brown petals and an inflated yellow slipper-
like lip. The lady's slipper is nearly extinct in
Britain. See also SLTPPER oRcHID.

tafayet{e, Marie Joseph Gilbert
Motier, Marquis de (1757-1834) French
general and politician, prominent at the begin-
ning of the French Revolution. His early career
was distinguished by his military successes

Om-79, 77w-82) against the British in the
*American Revolution. In France he presented
the Declaration of the Rights of Man (U89) and
after the storming of the Bastille became com-
mander of the new National Guard. In 1792 the
rising power of the radicals threatened his life
and he gave himself up to France's enemy, Aus-
tria. lafayette was also prominent in the July
Revolution (1830), which overthrew Charles X

t agornorina A world-wide order of mam-
mals (66 species) comprising *pikas, *rabbits,

and *hares. Iagomorphs have teeth similar to
rodents, with four continuously growing in-
cisors. They are vegetarims md eat their own
faecal pellets, thus obtaining the maximum
value from their fmd.

Lagos 527N 328E The former capital and
main port of Nigeria, on Lagos Island on the
Bight of Benin. First settled by Yoruba fisher-
men in the 17th century, it became the centre
of the Portuguese slave trade in West AfriG
and was ceded to Britain in 1861. One of Africa's
largest cities, it is an important commercial
and industrial centre. Population (1996 est):

1 518 000.

lahore 31,uN 74228 The second largest city
in Pakistan, near the River Ravi, founded about

the 7th century Ao. Traditionally the chief city
of the PunFb, hhore is situated close to the In-
dian border and has been the scene of much
bloodshed md violence. It is a major railway,
commercial, and political centre and the head-
quarters of the Muslim League. The famous
Shalimar gardens lie to the E of the city. Popu-
lation (1998): 5 063.199.

laissez-fairc The economic theory tlnt gov-
ernments should not interfere with market
forces based on self-interest and the prof,t mo.
tive. The concept, originating in France, was ad-
vocated by Adam *Smith and widely accepted
until the begiming of the 19th century. By
then the growth of capitalism had exposed its
principal weaknesses: the rise of monopolies,
the grossly inequitable distribution of wealttl
and the exploitation of labour. In the 20th cen-
tury laissez-faire policies were largely aban-
doned for mixed economies in Westem
countries. Since the 190s there has been a re-
vival of free-market ideas.

lake A major body of water that is not a part
of the sea Most lakes are found in the N hemi-
sphere in formerly glaciated areas, where
glacial erosion has created a topography
favourable to their formation. lakes have also
been formed by faulting of the bedrock, by vol-
@Gs, etc. Most lakes contain fresh water; salt
lakes are found mainly in arid areas where
evaporation is great and as a rule have no
outlet. Some lakes are man made, for water
supply, irrigation" and hydroelectric power
generation.

Lake District (r Lakeland) An area in NW
England, in Cumbria, a national park since 1951.

It consists of a high dome incised by a radial
system of glaciated valleys, many of which con-
tain ribbon lakes including Derwentwater,
Ullswater, and Windermere. High mountains
rise between the valleys, the highest being
*Scafell Prke and Helvellyn It is a major
tourist area, with hill walking, rock climbing,
and water sports all popular, md has many as-

sociations with the socalled lake Poets (most
notably *Wordsworth md *Coleridge). Tradi-
tioml mcupations include hill farming,
forestry, and quarrying. Area: about 1813 sq km
(700 sq mi).

Lakshmi In Hinduism, the goddess of wealth
and happiness, the benign aspect of Shakti, the
supreme goddess. As the wife of Vishnu she ap
pears in various forms according to his several
incarnations. Many festivals are held in her ho-
nour (see DIWALI). Iakshmi is also revered by
the Jains.

C
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D

lalique, Ren6 (1850-1945) Fr€nch *Art Nou-
veau jeweller and glassmaker. His glassware is
characterized by frosted patterns in relief.

Lamarck Jean-Bafiiste de Monet
Chevalier de (774-78291 French naruralist,
noted for his speculations about the evolution
of living things, partioluly his theory of the
inheritance of acquired characteristics (see

LAMARcKISM), published in 1809. lamarck also
worked on a system of classiflcation for inver-
tebrate animals, published in his Histoire
flatuelle des alimaux sons vertibres 17 vols,
781s-221,.

Lamarckism Ihe first theory of *evolution

as proposed by Jean-Baptiste 
*Iamarck in 1809,

based on his concept of the inheritance of ac-
quired characteristics. He suggested that an or-
gmism develops structural chmges during its
lifetime as an adaptation to its particular envi-
ronment and that these features are then in-
herited by successive generations through
sexual reproduction. A classic example of these
acquired characteristics is the neck of the gi-
raffe, which he believed became longer
through its habit of browsing on tall trees.
This now discredited thmry has been rejected
in favour of Darwin's theory of evolution.

Lamartine, Alphonse de (u9o-1869)
French poet, one of the maJbr figures of the Ro
mantic movement. He established his reputa-
tion with Miditations po€ilques (1820). In the
1830s he became an active political champion
of republican ideals and was briefly head of the
provisiona-l government after the Revolution
of 18,1ti. His other major works include the nar-
rative poems locelyn (78361 and, La Aute d'un
onge (18361.

Lamb, Charles (7775-78341 British essayist
and critic. He collaborated with his sister Mary
$764-78471 on Tales from $okespeare (78f,1, a
children's book. He is best remembered for his
Essays oJ Elia (78221.

Lambar5n6 o+rs 1013E A tom in WGabon,
on an island in the River Ogoou6. Its hospital
(1913) was founded by the missionary Albert
*Schweitzer. Population (latest est): 50 8m.

lambert A unit of luminance equal to the lu-
minance of a surface that emits one lumen per
square centimetre. Named after J. H. Lambert
(77 -771.

Lambeth Conferences Assemblies nor-
mally convened every ten years under the
chairmanship of the Archbishop of Canter-
bury at Lambeth Palace, London, to which all
bishops of the Anglican Church are invited.

'fhe first was held in 1867. Although their deci-
sions have no binding power, the conferences
are important indications of the Anglican epis-
copa.te's views and policies.

laminar flow Ruid flow in which the parti-
cles move in parallel layers. A fluid moving
slowly along a horizontal straight pipe flows in
this way. Above a certain velocity, given by the
Reynolds number, the layers no longer remain
parallel and t}te flow becomes turbulent.

lammetgeier A large "vulture, Gywtus
barbatus also called bearded vulture because of
the long bristles on its chin. It is over 1 m long
with a wingspan of 3 m and occurs in moun-
tainous regions of S Europe, central Asia, and E

Africa. It is brown with tawny underparts and
a black-and-white face.

lamprey A fishlike vertebmte belonging to a

famTly lPetromyzonid.dei abort 22 species) of
*cydostomes. Lampreys have an eel-like body
with one or two dorsal fins and seven pairs of
gill slits. They occur in fresh or salt water and
many are parasitic on fish attaching them-
selves with a circular sucking mouth and feed-
ing on the blood and flestl

lamp shel! see rRAcHroPoDA.

Lanar* 5541N 3,lSwAtown in S central Scot-
land. in South Lanarkshire. Nearby New la-
nark, founded as a cotton-spinning centre in
1784 by David Dale and Richard Arkwright is
well known for Robert Owen's social experi-
ments there. Population (1l)9l): 882.

Lanat*shitc A historic county of S central
Scotland. In 1975 it became part of Strathclyde
Region. When this was abolished in 1$6, ad-
ministration passed to three unitary authori-
ties: Glasgow, *North Ianarkshire, and *South

Ianarkshire.

Lancashire A county of NW England, bor-
dering on the Irish Sea- It consists of lowlands
in the W rising to the high level plateaus of the
Pennines in the E, with the chief river, the Rib
ble, flowing S]w to the lrish Sea- The lowlands
are important agricultural regions. Industry is
based chiefly on textiles (cotton mufactur-
ing being of major importance until recently)
and engineering. Tourism is important in the
coastal towrx of Blackpool and Morecambe. In
1974 it lost the S (induding Liverpool and Man-
chester) to Merseyside and Greater Manchester
and the N to Cumbria- Blackburn with lhryyen
and Blackpml became independent unitaryau-
thorities in 1998. Area (excluding unitary au-
thorities): 2889 sq km (1115 sq mi). Population
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(2001, excluding unitary authorities\: 7 134974
Administrative centre: Preston.

lancaster 54 03N 2 ,ltlw A rown in I.IW Eng-
land, in laneshire on the River Lme, su1rer-
seded by Preston as the administrative centre
of Iancashire. The castle, partly l3threntury
and enlarged by Elizabeth I, stands on the site
of a Roman garrison. Population (1991): 4449.

Lancaster A ruling dynuty of England de-
scended from Edmund the second son of
Henry III, who was created Earl of Iancaster in
1267. In 1361 the title passed by marriage to the
third son of Edward III, *John of Gaunt. His son
seized the throne from Richard II and ruled
(1399-1413) as Henry IV. He was succeeded by
Henry V, whose son Henry VI led the Iancastri-
ms against the Yorkists (see YoRK) in the Wars
of the Roses (1.155-85), in wNch their emblem
was a red rose. At Henry VI's death (1471) the
royal dynasty ended.

Lancaster, Duchy of A territory with its
own courts and administration created in 1267

by Henry III for his son Edmund (1245-961.
After the last Duke of l^ancaster became Henry
Mn 1399 the Duchy was attached to the
Crown, retaining its own jurisdiction. The
chancellor of the Duchy of Lancaster is usually
a member of the cabinet.

Lancelot In *Arthurian legend. a knight of
the Round Table. While a child he was kid-
napped by the lidy of the l^ake, who educated
him and later sent him to serve King Arthur.
He was a celebrated warrior but failed in the
quest of the *Holy Grail because of his adulter-
ous love for *Guinevere.

lancens Originally foot soldiers armed with a

lance, they subsequently became &ralrymen
belonging to one of the regiments calld
lancers, both on the continent and in the UK.
The name is retained in some armoured regi-
ments.

Lanchester, Frederick william (1858-

1916) British engineer, who built the first
British car in 1896. He formed the lanchester
Engine Company producing highquality vehi-
cles.

land, Edwin Herbert (rs0s.sr) US inven-
tor of Polaroi4 a plastic sheet impregnated
with dichroic crystals that produce *polarized

light. thus reducing glare. In 19riy he set up the
Polaroid Corporation for its manufacture. He
also invented (1917) the Polaroid land Camera
in which pictures are printed almost instantly
inside the camera

land crab A large square-bodied *crab of the

tropical family Gecarcinidae, sp€cialized for a

terrestrial existence. It feeds on plant and ani
mal materials. Cardiosoma gilanhumi, 7l c'rrt
across the back, is found in the West Indies md
S North America Tribr-: Brachyara.

landlord and tenant The relationship
arising from a grant (lease) of exclusive posses-

sion of land by a landlord to a tenant for a fixed
period and, usmlly, for a regular payment of
rent. The relationship is defined by a *contract,

which is contained in the lease or, for short
terms, in a tenancy agreement.

land Registry, HM An official registry of
titles to land established in 1862. This sim-
plifies conveymcing when the property is sold:
by searching in the Registry, outstanding
leases, mortgages, etc. rury be discovered- In
England and Wales land registration on sale is
now compulsory.

Landseer, Sir Edwin Henry (1802-73)
British artist. He achieved success, particularly
with queen Victoria, with his sentimental ani-
mal and Highland subjects, notably Dignity and
Imyrud.ence.He scrlptured the four bronze lions
in Trafalgar Square.

land's End 5003N 5,t4w The extreme west-
ern point of England A granite headland in
Cornwall, it lies at a distance of 970 km (603 mi)
from John oGroats at the N tip of Scotland.
The rcuthermost point of England is the
Liard nearby.

Lang, Frits (1890-1976) German film director.
The best knom of a number of influential
silent films are Dr Mabuse the Gambler (L922\,

Metroplis (1926), and M (1931). He went to Hol-
lywood in 1933, where he made commercially
successful thrillers and westerm.

Langland, William (c.1330-c. 1400) English
poet. A minor cleric, he is usually considered to
be the author of the alliterative allegorical
poemThe Vision of Piers Plowman.

Lapgtry, Lillie (Emilie Charlotte le Breton;
1853-1929) British actress, knom u the Jersey
Lily. Having married a wealthy husband she
proved that high srial position was not in-
compatible with an acting career. She was
noted for her beauty and was a mistress of the
Prince of Wales,later Edward VII.

languages, classification of The divi-
sion of languages into groups. There are three
methods of classification- The first method is
that of geographical or political divisiorL in
which languages are grouped together accord-
ing to the continent or country in which they
occur. Examples of the former include *Indian

C



languedoc 506

PROTO.INDO.EUROPEAN

IRANIAN I

Grek
I

i"atin Arm[nian
I

ROMANCE

(or INDIC)

French
Spanish
Italian
Portuguese
Romanian
Catalan
ProvenCal

Ladino

EASTGERMANIC NORTH

Gothic

tl
I oH church

,o,lrn @l-
sorbran I

Czch 5bplg
Slovak Serbo-C@t

Bulgarian

STAVONIC STAVONIC SLAVONIC

Lawian

GOIDEUC ERYIHONIC

Old lrish

nrl*t"n
Ukrainran
Belarussian

GAULISH
(extinct)

Sansknt

F;ffi Osselic

F;i;-
-Gujarati
Marathi
Hindustani
Hindi
Urdu
Bengali
Sindhi
Sinhalese
Rajasthanr
Punjabi

languages and European languages The latter
is represented by the similar but politicallydis-
tinct languag€s *Swedish "Danislr" and *Nor-

wegian. Such divisions do not always follow the
genetic relationships that exist between lan-
guges. This relationship forms the basis for
the second method of classification, which
maps the historical development from one
form of the language to another, as in the rela-
tion between Old English and modern *Eng-

lish- Further back both these md other
lmguages can be traced to their common Indo-
European ancestor. The third possible method
of classification is on typological evidence,
which depends on the grammatical structure
of the lan$rage. The original three classes were
devised by W.von Humboldt (U57-1835): ana-
lytic (or isolating), agglutinative, and inflecting
languages. English is an aralytic language. An-
alyticlanguages(e.9.English)showlittle ria-
tion in the forms of words but rely on strict
word order to express grammatical relations.
In aggluthative laDgueges (e.g. Turkish) words
have the capacity to be split up into individual
components with separate grammatical roles.

I

N,lanx
Gaelic

In inflecting languages (e.g. Latin) words are
characteristicrlly built up of a rot plus a com-
ponent (morpheme) that represents several
different grammatical categories.

languedoc A former province in S France,
on the Gulf of Lions. Its name derived from
langue d'oc, the language of its inlEbitants (see

pRovENgAL). It is now incorporated chiefly
into the planning region of languedoc{ous-
siilon-tuea:Z7 447 sq km (10595 sq mi). Popula-
rion (1995 est): 22273m,

langur a leaf+ating *Old World monkey of
tropical Asia The largest is the hanuman, or
entellus langur (kesbytis entellusl,'ls cm long
with a 95-an tail The douc langur (Pygathrix
nemaeus) of Vietnam is mainly grey with white
forearms and is now an endangered species.
Clrief genera kesbytis (14 species). Rhinolthe-
cus (4 species).

lanolin A purified *wax extracted from wool
It is a mixture of cholesterol and other sterols,
aliphatic alcohols, and esters. Because it is eas-
ily absorbed by the sktuL lanolin is used s a

otd

Cornish
WEEfi-
EctonT

PeEian
Kurdish
Baluchi

WEST GERMANIC
(OR SCANDINAVIAN)

F---L----r
Old.No6e I

sredish
Danish

ANGLO:
FRISIAN

GERMAN
I

HtcH GERMAN TOWGERMAN

lcelandic
Fael@

Noeegian

D Note: underlined
languages ae no longer
5poken

Old Engtsh

I

Middle English

I Yiddish

English

classafication of languages. A simplified family ree.shows the relationships of the lndo-European languages,

spoken by about half the world's population.
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base for cream$ soaps, and other skin prepara-
tions.

lantern fish R aeepsea "bony fish belonging
to the family Myctophidae (about 150 species).

Iantern fish have Iarge mouths and eyes and
numerous light-producing organs on the head,
underside, and base of the tail. Order: Myc-
tophiformes.

lanthanides (r rare-earth metals) A
group of 15 transition-metal elements, atomic
numbers 57-71" which all have remarkably sim-
ilar physical and chemiel properties as a result
of their electronic structures. They occur to-
gether in moruite md other minerals. They
are used as catalysts in the petroleum industry,
in iron alloys and permanent magnets, and in
glass polishes. The r:rre earths are the oxides of
these metals.

lanthanum (I^a)The flrst of the series of lan-
thanides. At no 57; at wt 138.9055; mp 918'C; bp
3$4"C.

Lanzhou (Lan-chou or Lanchow) 3601N
103,15E A city in N Chin4 the capital of Gmu
province at the confluence of the Yellow and
Wei Rivers. It is an ancient trade and commu-
nications centre and is now an indusuial cen-
tre. Population (1999 estl: 7 429 673.

Laocoon In Greek legend, a Trojan priest of
Apollo who warned against accepting the
creek gift of the *Trojan Horse. He md his
two sons were killed by sea serpents sent by
Apollo or, in some versions, Athena, and the
Trojans then opened their gates to the wmden
horse.

Laois (or laoighis or Leix; fomer name:
queen's County) A county in the E centrai Re-

public of Ireland, in Leinster. Predominantly
low lying with ti:gs and drained chiefly by the
Rivers Barrow and Norq it rises to mountains
in the NW. Agriculture is the main occupation.
Area: 1719 sq km (664 sq mi). Population (2002):

58732. Comty toM: Portlaoise.

Laos, People's Democratac Republic
of A landlocked country in SE Asia between
Vietnam and Thailand. Except for the valley of
the River Mekong along its western border, the
country is momtainous and forested. Over
half the population are lao (descendants of the
Thai) and there are minorities of Vietnamese,
Chinese, and others. Econom)4 predominantly
agricultural. The valuable minetal resources
(tin, iron ore, gold, and copper) have yet to b€
fully exploited. There is little industry and
Laos remains one of the world's poorest coun-
tries. Historla the origins of the area as a mtion

date from the 14th century. European contacts
were initiated in the 17th century and in 1893

laos became a French protectorate. After
Japanese occulntion (1911-45) the French re-
turned md a constitutional monarchy was
formed in L947.lD L949 Laos bmme indepen-
dent within the French Union. In 1953 civil war,
which was to last for 20 years, broke out be-
tween the government (supported by the USA
and by Thai mercenaries) and the communist-
led Pathet Lao movement (supported by the
North Vietnamese\. ln ls74 a provisional coali
tion government was formed but following
the collapse of the South Vietnamese the Pa-

thet Iao gained power (December 1975) and the
People's Democratic Republic of laos was
formed. In 1991 a new constitution was pub-
lished reaffirming the Lao People's Democratic
Party (the foimer Pathet Lao) as the sole legal
party. In 1997 Laos was admitted to the Associ-
ation of South-East Asian States (ASEAN). Re-

cent years have seen border clashes with
Thailand. Official language: Laotian. Currenry
kip of 100 at. Area: 236 800 sq km (91 429 sq mi).
Population (2003 est): 5657000. Capital Vien-
tiane.

Lao Zi \or Lao Tzu: ?6th century Bc) The
founder of *Taoism. A shadowy, possibly leg-
endary, figure, he was eventually deified. His
purpose, propounded mainly in books com-
piled about 30o years after his likely date of
death, was to reach harmony with the Tao (way)

by dwelling on the beauty of nature, being
self-sufficient, and by desiring nothing.

La Paz 16 30S 68 00W The administrative capi-
tal of Bolivia, situated in the W of the country.
At an altitude of 3gn m (11735 f0, it is the
world's highest capitai. Founded by the Spanish
in 1?18, it became the seat of government in
1898. Population (2000 est, urban area): 1 000 899.

see olso sucRE.

lapis lazuli A blue semiprecious stone com-
posed mainly of the sulphur-rich mineral lazu-
rite. It is formed by the metamorphism of
limestone. It often contains specks or threads
of yellow iron p1,rites. Iapis lazuli has been
mined in Afghanistan for over 6000 years. The
pigment ultramarine was formerly made by
grinding up iapis lazuli.

Laplace, Pierre Simon, Marquis de
(1749-7827\ French mathematicim and as-

tronomer. Laplace worked with J.Llagrange
(1736-1813) on the effects, known as perturba-
tions, of the small gravitational forces that
planets exert on each other. They deduced that
the perturbations have a minimal eff(t, thus

w



lapland 508

w

proving the stabiliry of the solar system. In the
published account of their results, M'canique
ctleste (7799-18251, Laplace speculated that the
solar system was formed from a condensing ro-
tating cloud of gas.

Lapland (or Lappland) A vast region in N Eu-
rope, inhabited by the *Lapps and extending
across northern parts of Norway, Sweden, Fin-
lmd, md into the extreme NW of Russia. Lying
mainly within the Arctic Circle, it consists of
tundra in the N, mountains in the W, and
forests in the S; there are many lakes and
rivers. For many centuries the lapps were re-
duced to virtul slavery by their more power-
ful neighbours. Subsistence farming, flshing,
trapping, and hunting are the principal occu-
pations and reindeer are a particularly impor-
tant source of income. There are rich deposits
of iron ore in Swedish Lapland.

Lapps (or Sami) A people of N Scandimvia
md the Kola peninsula of Russia. They speak a
Fimo-Ugric language, which drffers from the
related Finnish and "Estonian mainly in its
sound system. There are three major tapp di-
alects.

lapwing A Eurasian *plover,Yanellus vanel-
lus, also called peewit and green plover. It oc-
curs commonly on farmland, where it feeds on
harmful insects. 28 cm long, it has a greenish-
black and white plumage and a long crest.

larch A deciduous conifer of the genus Larix
(10 species), native to the cooler regions of the
N hemisphere. Larches have needles growing in
bunches on short spurs and produce srnall
woody cones. The common European larch (I.
decidua), ftom the mountains of central Eu-
rope, is widely cultivated both for timber and
ornament. It reaches a height of ,10 m. The
Japmese larch (I. kaempferil is commonly
grown on plantations. Family. Pinaceoe.

Lares and Penates Roman household gods.
The lares were originally gods of cultivated
land who were worshipped at crossroads md
boundaries. The Penates were gods of the store-
room. Together with the Manes, they were
later worshipped in private homes as guardian
spirits of the family, household, md state.

tark A slender long-winged songbird belong-
ing to a famlly (Alaudidae: 75 species) found
mainly in mudflats, marshes, grasslands, and
deserts of the Old World md characterized by
a beautiful song. Larks commonly have a
brown or buff streaked plumage that often
matches the local soil colour. They have long

slender bills and feed on seeds and insects. See

olso SKYLARK.

Larkin, PhiliP (1922-8s) British ptrt md
writer. The poetry inThe Less Deceived(19ss\,The

Whitsun Weddings (19G1), md High Windws
(1974) expresses a wry acceptance of life's limi
tations. His Collected Poems were published in
1988 and his Selecred Letters in192.
Larne 1. A district in Northern Ireland" in Co
Antrim. Area: 337 sq km (130 sq mi). Population
(2001): 30 832. 2. 54 51N 5 49VV A port in North-
ern Ireland, in Co Antrim at the entrance to
Lough Larne. Larne is a tourist centre and has
the shortest searoute between Ireland and
Bdtain (Stranraer). Population (1991): 17 575.

La Rochefoucauld, Frangois, Duc de
(1513-80) French moralist. He was born into an
mcient aristocratic family md played arr ac-

tive part in intrigues against Richelieu- There-
after he lived in retirement, writing his
Mbmoires (1664) and compiling his celebrated
Maximes (1665), a collection of cynical epigram-
matic observations on human conduct.

larva The immature form of maly animals,
which hatches from the egg and often differs
in appearance from the adult forrn Larrrae
usually avoid competing for food" etc" with the
adults by occupying a different habitat or
adopting a different lifestyle. For example,
adult barnacles, which are sessile, produce
motile larvae, whose role is distribution of the
species. Other hrvae, such as caterpillars and
rnaggots, are responsible for gathering food re-
seryes for the production of a fully formed
adult, whose primary function is to breed. See

also TADPoLE.

Larwood, Harold (1904-95) British crick-
eter, who played for Nottinghamshire and Eng-
lmd. Larwood was a fast bowler who was at the
centre of the bodyline controversy during the
1932-33 tour of Australia.

larynx An organ, situated at the front of the
neck above the windpip€ (see TRACHEA), that
contains the vocal cords. The larynx contains
several cartilages (one of which-the thyroid
cartilage-forms the Adam's apple) bound to-
gether by muscles and ligaments. Within are
the two vocal cords: folds of tissue separated by
a nurow slit (glottis). The vmal cords modify
the flow of exhaled air through the glottis to
produce the munds of speech, song, etc.

La Scala 1or Teatro alla Scala) The principal
Italim opera house, ofened in Milan b7776.1t
is noted for its varied repertoire and attained
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its highest reputation under Arturo *Tosca-

nini, director 1898-190/ and 1921-31.

Lascaux Upper *Palaeolithic cve site in the
Dordogne (France), discovered in 19O. Lascaux
contains rock paintings and engravings of
horses, oxen, red der, md other animls, dat-
ing from about 18000 Bc. Deterioration of the
paintings caused the cave to be closed again
(1%3).

Lasdun, Sir Denys (1914-2001) British ar-
chitmt, whose most importmt works are East
Anglia University (1!)63) and, in London, the Na-
tional Theatre (1 8-76) and the School of
African and Oriental Studies (1970-73).

laser (light omplification by stimulated emis-
sion of radiation) A device that produces a

beam of high-intensity coherent monochrc
matic radiation (light, infrared, or ultraviolet).
Stimulated emission is the emission of a pho.
ton when an atomic electron falls from a
higher energy level to a lower level as a result
of being stimulated by another photon of the
same frequenry. In the laser large numbers of
electrons are "pumped" into a higher energy
level, an effect called population inversion, and
then stimulated to produce a high-intensity

auby lasel

silvered
surface

weak input
(r=
694.3 nm)

beam. Laser beams have been produced from
solids, liquids, and gases. The simplest type is
the ruby laser, consisting of a cylinder of ruby,
silvered at one end and partially silvered at tJre

other. A flash lamp is used to excite chromium
ions in the ruby to a high energy level. lVhen
the ions fall back to their ground state photons
are emitted. These photons collide with other
excited ions producing radiation of the same
wavelength (monochromatic) and the same
phase (coherent), which is reflected up md
down the ruby crystal and emerges as a narrow
beam from the partially silvered end. Lasers
are used in surgery, in *holography, and in
compact disc players.

Las Palmas 28 08N 15 27W The largest ciry in
the Canary Islands, the capital of Las Palmas
province in Gran Canaria- It is a popular resort.
Population (1998 est): 352 641.

La Spezia 4407N 948E A port and resort in
Italy, in Liguria on the Gulf of Spezia. It is a
major naval base, with the largest harbour in
Ita1y. PopuJation (1992): 100 458.

Lassa fever A severe virus disease mcurring
in West Africa and flrst described in 1969 in
Lassa" a village in Nigeria- It is a rare and often
fatal disease that is transmitted to man by cer-
tain species of rat.

Las Vegas 3610N 11512W A ciry in rhe uSA,
ir SE Nevada. Founded in 1855, it grew rapidly
after construction of the nearby Hoover Dam.
It is famous for its nightclubs and the Strip (a

row of luxury hotels and gambling casinos).
Population (2000): 47 8 434.

La Tine The second phase of the European
Iron Age, succeeding Hallstatt from the sth
century BC. Nmed after the site at Ia Tdne
(Switzerland), this recogniably Celtic culture
spread throughout Europe, coming into con-
tact with the civiliations of Greece and Rome.
Aristocratic chariot burials replaced mgon
burials and the geometric patterns of Hallstatt
metalwork were superseded by the intriGte
curuilinear designs of Celtic art. By the 1st
century BC Roman expansionism effectively
ended coherent La Tdne culture. See also cELTs.

latent heat The amount of heat absorbed or
released by a substance when it undergoes a
change of state. For example, a liquid absorbs
heat 0atent heat of mporiation) from its sur-
roundings on evaporation" since energy is
needed to overcome the forces of attraction be-
tween the molecules as the liquid expmds into
a gas. Similarly a solid absorbs heat (latent heat
of fusion) when it melts. The heat absorbed or

W

partially
silvered
surface

ruby
crystal
rod

pulsed laser
beam
(r, = 694.3 nm)

helium-neon gas lager

partially
rellecting
surface

refle.ting
5urface continuous

laser
beam

634 2 nm)

laser, ln the solid-state ruby lasel chromium ions are

excited by an intense flash of light and then stimulated
by weak light of one wavelength to emit a pulse of
photons. ln the helium-neon gas laser, a continuous laser

beam is produced from an electrical disharge through
low-pressure gas.

high-voltage
dc source

discharge through
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equator
oarallels ofI iatitude

I

The latitude oI P is given by the
angle c. ln this case it would be
c'N. The latitude of R is B'5.

latitude and longitude

released per unit mass of substmce is called
the slKific latent h€at

Lateran Councils Five ecumenical councils
of the Roman Catholic Church convened in the
Lateran Palace, Rorne, in 7723, 7739, 1779, 7275,

nd 1572-77. The council of 1215, attended by
most major European ecclesiastical and secular
powers, proclaimed the fifth Crusade {7277-27\
and was enormously influential in its formuLa-
tions of doctrine and Church organization and
law.

Lateran Treaty (1929) An agreement be-
tween the Italian government of Mussolini and
the Vaticarl The Vatican City state was created
and the papary abandoned its claims to the for-
mer *papal states.

Latin America The countries of C,entral and
South America in wNch Romance languages
are spoken: mostly Spanish, but also Por-
tuguese and in some areas French and French-
derived Creole languges. The populations are
mostly mestizo (rnixed Indian-European) with
minorities of pure Indim or Eurollm descent.
Brazil and the Caribbean islands have large
groups of Afrion origin

Latin language An Italic Indo-European
Ianguage, the ancestor of modern Romance
languages. First spoken on the plain of Latium
near Rome, Latin spread throughout the
Mediterranean world as Roman power ex-
panded. An inflected and syntactically complex
language, written Latin developed contempo-
raneously with conversational latin" although
the latte(, with its freer syntax and vocabulary,
remained less static than the formal language.

Greenwich
meridian

The longitude oI P is given by
the angle x. ln this cse it would
be r"-W. R has a longfude}/ E.

Colloquial Vulgar Latin used prepositions and
conjmctiom freely to replace inflated forms
and had a simpler word order; it became the
I^atin of the provinces, contributing to the
early development of th€ Romance languages.
As the westem Roman Empire's official lan-
guge, Latin was used in W Euro1re for reli-
gious, litemry, and scholarly works until the
middle ages.

latitude and longitude Imaginary lines
on the eartJr's surface, enabling any point to be
defined in terms of two angles. Parallels of Lat-
itude are circles drawn round ttte earth paral-
Iel to the equator; their diameters diminish as
they approach the Poles. These parallels are
specified by the angle subtended at the centre
of the earth by the arc formed between a point
on the parallel and the equator. All points on
the equator therefore have a latitude of 0o,
while the North Pole has a latitude of 90"N and
the South Pole of 90'S. Parallels of latitude 1o

apart are separated on the earth's surface by
about 100 km (63 mi).

Msidiatrs of lotrgitude are half great circles
passing through both Poles; they cross parallels
of latitude at right angles. In 1884 the meridian
through GreenwictL near London, was selected
as the priri,re meridian and given the designa-
tion 0". Other meridians are defaed by the
angle between the plane of the meridian and
the plane of the prime meridian specifying
whether it is E or W of the prime meridiarl At
the equator meridims 1" apart are separated
by about 112 km (70 nf).

latitudinarianism An attitude originating
with certain Uth-century Anglican clergymen,

meridians of
longitude
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who deprecated sectarian squabbles over
Church government and forms of ritual and
considered such matters unimportant in com-
parison with lrersonal piety md practical
morality. Between the 1690s and the rise of the
"Oxford Movement in the 1830s latitudinarian-
ism was the predomiaant tendency in the
Church of England.

Latter-Day Saints, Church of Jesus
Christ of See r\donr\,roNs.

Latvia, Republic of a republic in NE Eu-
rope, on the Baltic Sea. lt is a fertile lowland
with extensive forests. Latvians, who comprise
approxinrately 52% of the population, are
mainly Lutheran Christians. Economy, indrs-
tdes include shipbuilding, engineering, chemi-
cals, and textiles. Fishing plays m important
part in the economy and tourism is being de-
veloped. History: the Latvians were conquered
by the Livonian Knights (a C,erman order of
knighthood) in the 13th century, passing to
Poland in the 16th century, to Sweden in the
17th century, md to Russia in the 18th century.
Latvia gained independence in 1918, which was
recognized by Soviet Russia in 1920. In 1910 it
was incorporated into the Soviet Union as an
SSR. It was occupied by Germany in World War
II. Independence from the Soviet Union was
achieved in 1991. Since independence the main
issue has been the status of the large (48%)

Russian minority. The draconian citizenship
law of 1991, which stripped ethlic Russians of
voting and other rights, was subsequently re-
laxed (1991 and 1998). A centre-right coalition
was elected in 2002 but collapsed in 2004; the
current government is a leftd-centre coali-
tion under Aigars Kalvitis. LaMa Fined the
EU and NATO in 2004. Official language: Lat-
vian. Currenry: lats of 10o santimes. Area:
63700 sq km (25590 sq mi). Population (2007

est): 2 259810. Capitat Riga

Latvian A language belonging to the E divi-
sion of the Baltic languages division of the
Indo-European family, spoken by about two
million Latvians. Most live in I:tvia, where lat-
vian is the official language. Also known as Let-
tisb" it is closely related to *Lithumim It is
written in a Latin alphabet.

Laud, William (1573-1fls) Anglican church-
man, with the Earl of Strafford (1593-1641) the
chief adviser to Charles I immediately before
the *Civil War. Appointed Archbishop of Can-
terbury (1533-45), he supported Charles I's per-
sonal rule and his attempt to enforce liturgical
uniformity. His pressure on the Scots to accept
the Book of Common Prayer led to the Bishops'

Wars and paved the way for the Civil War and
his own downfall. He was impeached for high
treason by the Long Parliament in 1640 and ex-
eruted.

Lauder, Sir Harry (Hugh Maclennan;
1870-1950) Scots singer and famous music-hall
comedian. His most famous songs included "l
Love a Lassie'and "Roamin'in the Gloamin'."

Laughton, Charles (1899-1962) British
actor. His international reputation was based
on his numerous fllms, which includedThe Pri-
vate Life of Henry yIiI (1933), Mutiny on the
Bornty (1935), and Rembrandt (1936).

Launceston 4125s'147 u7E Acity and port in
Australia, in N Tasmania situated at the
confluence of the North md South Esk fuvers.
Population (2006 est): 103 200.

Laurasia The supercontinent of the N hemi-
sphere that is believed to have existed prior to
200 million years ago, when the drift of the
continents to their present positions begm. It
probably consisted of Greenland, Europe, Asia
(excluding India), and North America. See olso

GONDWANALAND.

laurel One of several unrelated aromatic
shrubs or small trees with attractive evergreen
leaves. The so-called true laurels (genus Laurus)
include the *bay tree. Other laurels include the
ormmental *cherry laurel (Prunus laurasocera-
sus), the spotted laurels (genus Aucuba:farrily
C or n ac e ael, arrd t}:,e mountain laurel lK almia lat -

ifolia: family Ericaceae\. The spurge laurel is a
species of Daphne.

Laurel and Hardy US film cornedians. Stan
Iaurel (Arthur Stan.ley Jefferson; 1890-1965),

the tfiin member of the team arrd originator of
the gags, was born in Britain. He joined with
Oliver }Iardy {.7892-7%7],, who played the fat
partner, in 1926. They made numerous films in
the 1920s and 1930s, including The Music Box
(1932\ mdWay Outwest (19371.

lausanne a6 gzN 6 39E A cityand resort in W
Switzerland, on the N shore of Lake Genem. A
cultural and intellectual centre, Lausanne is
the seat of the Swiss Supreme Court md the
headquarters of the International ollrnpic
Comittee. Population (2007 est): 128 302.

Lausanne, Conferences of 1.A922-231 A
conference between the Allied Powers and
Turkey that modified the post-World War I
Treaty of Sdwes (1920): Turkey regained terri-
tory from Greece and the Allies recognized
Turkey's right to control its om affairs. 2.
(1932) A conference between t}le UK, France,

w
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Belgium, and Italy, which ended the payment bodied in spec'ific Acts of Parliament. See also
by Germany of World War I relxrations. COURTS oF LAw; CRIMINAL LAw.

re

lava Magma that has reached the earth's sur-
face through volcanic vents and from which
the volatile material hm eseped, either molten
or cooled and solidified. Basic lavas tend -to be
liquid and flow over large areas, while acid
lavas are viscous.

Laval, Pierre (1883-1915) French statesman.
A socialist, Laval was prime minister in 1930,

1937,1932,1935, md 1935. After the collapse of
France (19()) in World War II, he joined Mar-
shal P6tain's Vichy government, became in-
creasingly powerful, and with the support of
Germmy gained the virtual leadership of
Vichy in 1942. After the liberation of France
(19,14) he was tried and exmted for collabora-
tion.

lavender A small shrub of the genus Lavarx-

dula (abont 8 species), especially L. vsa nd. L.

angustifolia (or L. offuinalisl.30-80 cm high" it
has aromatic narrow grey-green leaves md
long-stemmed spikes of small mauve or violet
flowers. Native to the Mediterranean area, it is
widely cultivated for its flowers, which retain
thefu fragrance when dried" and for its oil,
which is used in perfumes. Family labiatae.

Lavoisier, Antoane Laurent 17743-94],
French chemist. He became wealthy by invest-
ing ir a private tax{ollecting company. This
enabled him to build'a large laboratory where
he discovered (128) that air consists of a mix-
ture of two gases, which he called orygen and
nitrogen. He then went on to study the role of
oxygen in combustion" finally disposing of the
*phlogiston theory. Lavoisier also discovered
the law of conservation of mass ald devised
the modern method of naming compounds. He
% arrested md guillotined during the French
Revolution

law The body of rules that govern and regu.
late the relationship between one state and an-
otler (see INTERNATToNAL LAw), a state and
its citizens (public law), and one person and an-
otJrer when the state is not directly involved
(see cIvIL LAw). Two great legal systems are
dominant in the western world: *Roman law
as used in most countries of continental Eu.
rope and South America, and English law. The
laws of England, which are enforceable by.y'u-
dicial prmess, cm be divided into: (1) the *com-

mon law, based on judicial decisions, as
opposed to law emcted by parliamenq (2) *eq-

uity, the principles originally applied by the
Court of *Chancery and (3) statute law, em-

Law, (Andrew) Bonar (18s8-1923) British
statesman: Conservative prime midster
(1922-23]' He fostered the 1916 revolt against
Asquith's coalition and in the subsequent coali-
tion led by *Lloyd C,eorge became chancellor of
the exchequer. He beame prime minister
after Lloyd George's resignatiorL

Lawrence, D(avid) H(erbert) (18ss-1930)
British novelist, poet, and painter. He pub-
lished his first n.ovel, The White Pearocl<" it lgl].
The semiautobiographical Sons onl lovers (1913)

established. his reputatiorl In 1912 he eloped
with Frieda Weekley. Their extensive travels
provided material for tie novels Kangaroo
(1923), reflecting a stay in Australia, and The
Plumed Serwnt (1926), set in Mexico. lawence
explored marital and sexual relations in The

Rainwru (19751 arrd. Women in Iave (L9271: he
treated this subject in rnore explicit detail in
Lady Chotterleys lover (privately printed, Flo
rmce, 1928). The novel was not published in
Britain in its unexpurgated form until 1961,

after a long trial.

lawrence, Ernest Orlando (1901{8) US
physicist, who in 1930 designed and built the
flrst *cyclotron, a type of particle *accelerator.

For his invention he received the Nobel Prize in
1939.

lawrence, T(homas) E(dward) Gess-
1935) British soldier and writer, known as
Lawrence of Arabia After the outbreak of
World War I he worked for army intelligence
in Egypt. In 1915 he joined the Arab revolt
against the Turks, Ieading the Arab guerrillas
triumphantly into Damascus in October 191E.

His exploits, which brought him almost leg-
endary fame were recounted in his book The
Seven Pillars of Wisdom (subscription edition,
7926],.

lawrencium (Lr) A rynthetic transuranic el-
ement discovered in 1961 and named after
E. O. *lawrence. At no 103; at wt (262).

lawson, I{igel, Baron (D32- ) British
Conservative politiciau drancellor of the ex-
chequer (1983-89) under Margaret *Thatcher.

He became an MP in I74 and was secretary of
state for energy (1981-83). His daughter, Ni-
gdla lawson (1959- ), is a cookery writer and
broadcaster.

laxatives (or purgatiyes) Drugs used to
treat constipation Osmotic laxatives, such as
magnesium sulphate (Epsom saltsl mix with
the faeces and cause them t6 retain water,
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which increases their bulk and makes them
easier to pass. Stimulant laxatives, such as

senna. stimulate the bowel directly. Bulk-
forming laxatives, which include ispaghula
husk and bran, both lubricate the faeces and
increase their bulk.

lead (Pb) A dense soft bluish.grey metal, oc-
curring il nature chiefly as the sulptLide
*galena (PbS). The metal is very resistant to cor-
rosion and is used in plumbing (although it is
now being replaced by plastics). It is also used
to shield X-rays, as ammunition in crystal glass
(as lead oxide[ and as an antiknock (as
*tetraethyl lead; (CrHr),Pb). Most lead salts are
insoluble. At no 82; at wt 2A7.2i mp 327502'Ci
bp 17so'C

Leadbelly (Huddie Ledbetter; 1888-194) US

Black folksinger and songwriter, noted for his
blues and work songs.

Ieaf An outgrowth from the stem of a plant
in which most of the green pigment chloro
phyll, used for photosynthesis, is concentrated.
Foliage leaves have a large surface area for ab-
sorbing light, and they contain pores (stomata)
through wNch exchange of gases and water
oqcurs. They may be simple or compound (com-
posed of a number of leaflets) and with a
brmching vein system (in "dicotyledons) or
parallel veins (in monocotyledons). The spines

opposite alternate sprral or whorled
leal arrangement d dia itcm

rcstte

wate palmate
leattypes ol simple

of cacti and the thorns of gorse are modified
leavs.

leaf beetle A beetle belonging to a large
family (Chrysomelidaei 26Cf0 species) mmrring
in tropical and temperate regions. Leaf beetles
are generally small and brightly coloured. Both
the adults and larvae feed on leaves ald flowers.
leaf beetles have a wide range of habits; many
are serious pests, including the *Colorado

potato b€etle.

leafcutter bee A solitary *b€e, about 10 mm
long, belonging to a genus (Megochile) of t}re
famlly Megachilidae. It nests in rotten wood and
soil, lining the chanber and egg cells with
pieces of leaf cut with its strong ja\rys.

teaf insect A plant-eating insect belonging
to t]]e family Phyllidae. It is excellently
camouflaged against foliage, having a broad
leaflike body and wings and leaflike flaps on the
legs.

League of Nations An intirnational orga-
nization created (1920) after World War I with
the purpose of achieving world peace. The
USA's failure to ratify the Treaty of *Versailles

meant its exclusion from the League. The
League failed to deal effectively with the ag-
gression during the 193Os of Japan in ClLina
Italy in Ethiopia (in which the League's use of
*sanctions was ineffectual), and Germany,
which withdrew from the League in 1933. The
UN superseded the League after World War II.

Leakey, Louis Seymout Bazcfi (1903-72\
Kenym palaeontologist. His work at *Olduvai

Gorge uncovered evidence for man's early evo
lution, notably the Zinjanthrows skull dating
from 175 million years ago. la 1974 his wife
Mary lrakq (19li}-96) unearthed hominid re-
mains at laetolil (N Tanzania) dating back 3.75

million years. Their son Richard Leakey

11944- | made fossil finds around Lake
Turkana (N Kenya) and dir€cted Kenya's
Wildlife Service (199H4). In 1995 he formed a
new political party to oppose the rule of Presi-
dent Moi.

Lean, Sir David 090s-91) British film direc-
tor. His early films in collaboration with Noel
Coward included In WhXh we Serve (1912) and
Brief Ercountet 17'9461. Adaptations of Dickens's
Great Expectations (1946) and Olivtr Twist (79471

were followed by the classic The Bridge m the
Rivtr Kwai (1957). Iater films included Lawe$e
of Arabia (79621, Dt Zhivago (79651, ard A Passage

to India(Lg84l.

Leander see HERo AND LEANDE&

Lear, Edward (1812-88) British artist and

C

WV+&
fl.

6\z

#w
palmate pinnate

typls of compound leal

leaf. The type and arrangement of the leaves are

characteristic for a particular species ol plant. For

example, the pear has alternate ovate leaves; the horce

chestnut has opposite palmate leaves.
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poet, noted for his books of nonsense verse for
children, begiming with The Book of Nonseflse

(18,16). He also popularized the limerick.

leather Specially treated animal skin" chiefly
that of cows, sheep, goats, md pigs. The skin is
stripped of the fleshy inner and hairy outer
layers and then tanned by steeping it in tannin,
a preservative, or using chromium salts. Vari-
ous finishing prmesses include rubbing to
bring out the grain, as in Morocco leather
(goatskin); dyeing; oilin$ lacquering for patent
leather; and sueding to raise a nap. Leather is
strong, flexible, waterproof, and permeable to
air. Uses range from industrial parts md sd-
dles to clothing and bookbindings.

leatherback turtle the largest living tur-
fle, Dermochelys coriaceo, fowd worldwide. Up
to 2.1 m long with a weight of 54O kg, it has no
horny external shell and its bones are buried in
a ridged leathery brown-black skin. It is a
strong swimmer and feeds on marine inverte-
brates, especially large jellyfish.

Lebanon A country in the Middle East, on
the E coast of the Mediterranean Sea. It con-
tains two mountain ranges extending N-S sep
arated by the Beqaa Valley. The population is
mixed, having Arab, Phoenician" Crusader, md
Greek origins. Roughly half are Christian and
half Muslim; political and offlcial posts are rig-
orously divided berween the two religions.
Economy: agricrtlture, industry, and infrastruc-
ture suffered badly during the civil war of
195-76 and the subsequent violence (1975-92).

They are now being rebuilt as part of a long-
term reconstruction plan, financed largely by
foreign loans. Historlr Lebanon was an early
convert to Christianity but in the 7th century
broke away from the rest of the Church and
was invaded by Muslims. Lebanon was held by
the Mamelukes during the 14th and 15th cen-
turies and by the Ottoman Turks from the
early 16th century to 1918. France, having in-
vaded Lebanon in 1E61 to stop the massacres of
Christians by Druses, was given the mmdate
over Greater Lebanon after World War I.
Lebanon became offlcially independent in 1941"

although France retai[ed control until 1915.
Lebanon did not f,ght in the 1967 aIId 1973
Arab,lsraeli Wars, but lsrael made raids across
the border to elimimte Palestinian guerrillas.
In 1975, civil war broke out between Christians
and Muslims;after 19 months this was brought
to m end by a Syrim-backed Arab Deterrent
Force but unrest continued, especially in the S.

In 1982 Israel invaded S Lebanon, clashing with
Syrian forces in the Beqaa Valley and forcing
the Palestine Liberation Organi?ation to leave.

Israel withdrew its forces from all but the S

border region.in 19E5 leaving a United Nations
foice to maintain peace between the Israeli-
armed Christians, the Muslims, Druses, and
Palestinian guerrillas. In 19E7 Syrian trmps
moved into Beirut but violence continued In-
decisive presidential elections in 1988 resulted
in the establishment of rival Christian and Mus-
lim governments. A new Muslim president,
Rene Mouawad was elected in 1989 but then as-

sassinated. Christian opposition continud
under Gen Michel Aoun until he was forced
into exile in 1990. Relative peace was estab-
lished in 1991, when Lebanon agreed to Syria as-

suming increased responsibility for its affairs.
In 1996 hostile activity from Hizbouah fighteN
provoked an Israeli missile campaign A con-
certed Hizbollah offensive forced Israel to
withdraw all its forces from S Lebanon in 20o0.

The assassination of the former prime minis-
ter Rafik Hariri in Feb 2005 led to protests
against Syrian interference in the country and
the withdrawal of all Syrian troops. In July 2m5
Israel launched fierce air and ground attacks
on Lebanon in a fail€d attempt to destroy Hiz-
bollah: over 1000 civilians were killed. Official
languge: Arabic. Currenc5n kbanese pound of
100 piastres. Area: 10452 sq kn (aO36 sq mi).
Population (2007 est): 3925502. Capitat B€irut.

Le Carr6, John (David Cornwell; 1931- )
British novelist. He served in the foreign ser-
vice in Germany (1961-64). His novels lhe Spy
Who Came in Jrom the Cold l1%3l,Tinker,Tailor,
Soldier,Spy ll974l,a[d Absolute Friends (2003) are
realistic studies of the world of espionage.

Le Cotusier (Charles-Edouard Jeanneret;
1887-1955) French architect, born in Switzer-
land, whose buildings and writihgs have been
extremely influential Until World War II he
pioneered a rational form of desigrl espec'ially
with his villas at Garches (i97) and Poissy
(1929). Afterwards he became more individual,
for enmple at his chapel at Ronchamp (1950).

He was also concerned with town plaming (e.g.
*Chandigarh, 1950s) and largescale housing
projects (L'Unit6, Marseilles, 1!X5).

Leda In Greek myth the wife of Tyndareus,
King of Sparta, and mother, either by her hus-
band or by Zeus, of Clytemnestra, Helerl and
Castor and Pollux. Helen was boro from an egg
after Zeus had visited Leda as a swan

Lee, Robert E(dward) (1807-70) us con-
federate comrnander in the Civil War. See cIvIL
WAR, US.

leech e carnivorous aquatic *annelid worm
of the class Hirudinea (about 300 species).
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Leeches inhabit fresh and salt water through-
out the world and occur in wet soil and cloud
forest. They have one sucker around the
mouth and a second at the rear. Leeches carl
move by "looping," using their sucke$. Most
feed on the blood of animals and humans,
using piercing mouthparts.

Leeds 1. 53 50N 1 35w A city in N England, in
Leeds unitary authority, West Yorkshire, on
the River Aire. Its traditional industries are
clothing, textiles, printing, engineering, chem-
imls, and leather goods but most employment
is now in the service sector. Population (1991):

.424L942. Alrlitary authority in N England. in
West Yorkshire. Area: 562 sq km (2U sq mi).
Population (2001): 715 4&1.

leek a hardy biennial plmt, Allium porrum,
native to SW Asia and E Mediterranean regions
and widely grown in Europe as a vegetable. The
bulb is hardly differentiated from the stem,
which bears long broad leaves. The stems and
leaves are eaten in the first year, before flower-
ing. The leek is the emblem of Wales.

Leeuwenhoek, Antonie van (7632-77231
Dutch scientist, noted for his microscopic stud-
ies of living organisms. He was the first to de-
scrib€ protozoa, bacteria, and spermatozm md
he also made observations of yeasts, red blood
cells, md blood capillaries. Leeuwenhmk also
traced the life histories of various animals, in-
cluding the flea, ant, and weevil

Leeward lslands 1. Awest Indian group of
islands in the Lesser Antilles, in the Caribbean
Sea extending SE from Puerto Rico to the
Windmrd Islands. 2. A former British colony
in the West Indies (1871-1956), comprising An-
tig:ra, St Kitts-Nevis-Anguilla, Montserrat, and
the British Virgin Islands. 3. A group of islands
in French Polynesia in.the Society Islands in
the S Paciflc Ocean.

Iegionnaires' disease An acute severe
pneumonia, caused by the bacterium Legionella
pneumophila, first described in 1976 after an
outbreak among US legionmires in Philadel-
phia. Over 30 people died in Stafford, Englmd,
as a result of an outbreak in 1985. The disease is
treated with the antibiotic erythromycin. The
route of trmsmission is often air-conditioning
systems.

Legion of Honour (French name: 16gion
d'Honneur) A French order of knighthood, es-

tablished by Napoleon in 1802. It has five ranks,
to which foreigners are admitted. Its grand
master is the president of France.

Leguminosae (o/ Fabaceae) A worldwide

family of herbs, shrubs, and trees (about 7000
species), which includes many important crop
plants, such as peas, beans, clovers, md alfalfa.
They all have compomd leaves and the fruit is
a pod containing a single row of seeds. Both
pods and seeds are rich in protein. Most species
possess root nodules that contain nitrogen-
flxing bacteria and leguminous crops replenish
nitrogen in the soil (see NTTRoGEN cycrE).

Lehdr, Franz Ferencz L.: 1870-19{8) Hungar-
ian composer, noted for the composition of op
erettas, of which lhe Merry Wi.dm (1905) ws
his greatest success.

Le Havre 4930N 006E A port in N France, in
the Seine-Maritime department oD the English
Channel at the mouth of the River Seine. There
is a transatlantic cargo service and a car-ferry
service to England Popuiation (1999): 190 651.

Leibnaz, Gottfried Wilhelm (7646-1n6\
German philosopher and mathemticim. He
put forward a coherent philosophy, which is
summarized in his two philosophical books,
New Essays on the HumanUnderstanding (c.77051

arfi Theodicy (U70), and numerous essays. Leib-
niz' best-known doctrine is that the universe
consists of an infilite set of independent sub.
stances (monads) in each of which a life force is
present. In creating the world, God tmk ac-
count of the wishes of monads and this led to a
rational harmony in the'best of all possible
worlds." His claim to have invented the calcu-
lus was disputed by *Newtorl

Leicester 1. (Latin name: Ratae Crritanorum)
5238N 105W A city in central England in
Leicester unitary authority, the administrative
centre of Leicestershire. Lying on the Fosse

Way, Leicester has Roman remins and the
ruins of a Norm castle. The principal indus-
tries are hosiery, knitwear, footwear, engineer-
ing, and electronics. The National Space Cen-
tre, which opened in 2001, is now Leicester's
leading tourist attraction. Population (1l)9l est):

293.100. 2. A unitary authority in central Eng-
land, in Leicestershire. Area: 73 sq km (28 sq mi).
Population (2001): 279 923.

Leicester, Robert Dudley, Earl of
(c.1532-88) English courtier; the f,fth son of
the Duke of *Northumberland. Elizabeth I
made him Master of the Horse (1558) and then
a prily councillor (1559). It was rumoured that
he might marry the queen after t}le death of
his wife Amy Robsart (c.1532-60). His hcompe-
tent command (1585-87) of an English force in
support of t}Ie Revolt of the Netherlands
against Spain led to his recall but he retained
Elizabeth's favour until his deatlr.

W
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Leicesterchire A county in the East Mid-
lands of Englmd- In 1974 it absorbed the small
historic county of Rutland: this became an in-
dependent unitary authority in 1997, as did
,Leicester city. The River Smr, flowing N, sepa.-

rates Chamwood Forest from the uplands of
the E. Its fertile soil makes it an important
agricultural county. Hosiery is the staple in-
dustry. Area (excluding mitary authorities):
2084 sq km (80a sq mi). Population (2001, ex-
cluding unitary authorities): 609579. Adminis-
trative centre: Leicester.

Leiden (English nme: Leyden) 52 10N 4 30E A
city in the W Netherlands, in South Holland
province. Its university was founded in 1tl5.
During the lTth and 18th centuries it was m
artistic and eduetional centre. Population
(1999 est): 117 389.

Leif Eriksson (11th century) Icelandic ex-
plorer; the son of Eric the Red (late 10th cen-
tury). He was converted to Christianity and on
his way to promote the faith in Greenlald,
missed his course and became the first Euro-
pean to reach America (perhaps Newfoundland
or Nova Scotia). His story is told in Icelandic
sagas.

Leigh, Vivien (Vivien Hartley; 1913-67)
British actress. In the theatre, she played many
leading Shakespearean roles, frequently ap-
pearing with [aurence *Olivier, her husband
from 1937 to 1960. Her fllms include Gofle with
the Wind (1939) and A Streetcar Named Desire
(les1).

LeinsterA province in the SE Republic of Ire-
land. It consists of the cdunties of Carlow,
Dublin, Kildare, Kilkenny, Laois, Longford,
Louttr" Meath, Offaly, Westmeath, Wexford,
md Wicklow. It incorporates the ancient king-
doms of Meath and Leinster. Area: 19 632 sq km
(7580 sq mi). Population (2002): 2 105449.

Leipzig 5120N 1221E A city in E Germany,
near the confluence of the Rivers Elster, Pleisie,
and Parthe. Leipzig is the countrys second
largest city and a major industrial and com-
mercial centre. International trade fairs are
held here and it is a musiol centre. The uni-
versity was founded in 11109. Population (1999

est): 490 000.

Leitrim A comty in the I{W Republic of Ire-
land, in Connacht bordering on Donegal Bay.
Mainly hilly, descending to lowlands in the S, it
contains several lakes, notably Lough Allen.
Area: 1525 sq km (589 sq mi). Population (2002):

25 815. County town: Carrick-on-Shannon.

Lely, Sir Peter (Pieter van der Faes: 1618-80)

Portrait painter, born in Germany of Dutch
parents. He settled in London (1641), where
he was patronized by Charles I and later
Cromwell. As court painter to Charles II from
1661, he produced his best-known works, in-
cluding his Windsor Beauties lHampton Court).

Le Mans ,$00N 012E A city in NW France,
the capital of the Sarthe delnrtment. Its many
historical buildings include the cathedral
(11th-15th centuries). The Le Mans 24 Hours, a
sports-car race, is held here annually. Popula-
tion (1999):146405.

lemming A "rodent belonging to the sub-
family Microtirli, found in northern regions of
Asia, America and Europe. They are 75-15 cm
long and have long thick fur. When their food
of grass, berries, and rmts is abundant, they
breed at a great rate. When fmd is serce they
migrate southwards, often in large swarms
crossing swamps, rivers, and other obstacles;
they sometimes drown tlrough exhaustion.
Chief genera: Dicrosrorlyx (collared lemrnings; 4
species), Iemmus (true lemmings; 4 species).

Family: Cricetidae.

lemon A small tree or shrub, Citrus 1imon,
protubly Dative to the E Mediterranean but
widely cultivated in subtropical climates for
its fruit. Its fragrant white flowers produce
oval fruits with thick yellow skin and acid-
tasting pulp rich in vitamin C The juice is used
in cookery and in ddnks. Family: Rutoce4e.

lemon sole A "flatfish, Microstomas kitt,
found in the NE Atlantic and North Sea- Its
upper side is red-brown or yellow-brown with
light or dark marbling. It is an important food
fi sh. Family: Pleur oflectilae.

lemurA small *prosimian primate b€longing
to the family Lemuridae (16 spmies), found only
in Madagascar and neighbouring islands. Le-
murs are mostly arboreal and nocturnal and
often live in groups. The ring-tailed lemur
(l,emur cattal is70-95 cm long including the tail
(40-50 m) md is mainly terrestrial. Dwarf
lemurs (subfamily Chpirogoleinoe) are only
25-50 cm long including the tail (12-25 cm).

Lena, River The longest river in Russia. Ris-
ing in S Siberia, W of take Baikal, it flows
mainly NE to the Laptev Sea. Its large delta is
frozen for about nine months of the year.
Length:42n km (26s3 mi).

Lenin, Vladimir llich (V.I. Ulymou 1870-
1924) Russian revolutionary and first leader of
communist Russia. In 1893 LenirL a Marxist,
joined a revolutionary group in St Petersburg,
where he practised as a lawyer. He was impris-
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oned in 1895 and exiled to Siberia in 1897. In
1902 he published What Is to k Doflc?, in which
he emphasized the role of the party in effect.
ing revolution. This emphasis led to a split in
the Russian Social Democratic Workers' Party
between the *Bolsheviks under Lenin and the
*Mensheviks. After the failure of the *Revolu-

tion of 1905, Lenin again went into exile,
settling in Zurich in 1914, where he wrote
Imperialism, tle Highest Stage of Capitalisrn
(1917). In April 19U, after the outbreak of the
*Russian Revolution, Lenin returned to Russia-

Calling for the transfer of power from the Pro
visiond Government to the soviets (workers'
councils). he was forced to flee to Finlmd
Lenin returned in Octob€r to lead the Bolshe-
vik revolution, which overthrew the Provi-
sional Government and established the ruling
Soviet of Pmple's Comrnissars under Lenin's
chairmanship. He made p€ace with Germany
and then led the revolutionaries to victory
against the Whites in the civil war (1918-20). He
founded (1919) the Third *International and
initiated far-reaching social reforms. He also
introduced the New Economic Policy (1921),

which permitted a modicum of free enter-
prise. A series of strokes from 1922 led to his
premature death.

The modifled version of *Marxism adopted
by Lenin is known as Leninism or i,[arxist-
Leninisn According to this theory imperial-
ism is an account of the final stage of
capitalism, in which it dominates ttle entire
world, decisive control resting with finance
capital (banks) as opposed to industrial capital
Because of the worldwide nature of capitelism,
socialist revolution becomes possible even
in economically uderdeveloped countries. In
Lenin's theory the revolutionary party, the
most conscious element of the proletariat, pro-
vides the leadership for the rest of the working
class and the peasantry in overthrowing the
capitalist class.

Leningrad &e sr PETERsBURG.

Lenin Peak as zN 73 01E The highest moun-
tain in Russia, in thq Trans-Altai range. Height:
7734m123406ft\.

Lennon, John (194&-80) British rock musi-
ciarl a member of the *Beatles. After the
group disbanded, he recorded such albums as

Imagine (19711 andWalls and Biidges (1974), often
\4,ith his wife, the Japanese-born artist Yoko
Ono (1933- ). He was murdered by a deranged
fan.

lens A piece of transparent materiai, usually
glass, quartz or plastic used for directing and

focusing beams of light. The surfaces of a lens
have a constant curvature; if both sides curve
outwards at the middle the lens is called con-
vex, if they curve inwards it is concave. The
image formed by a lens may be real, in wNch
alse the rajrs converge to the image Point (a

converging lens), or virtual in wNdr the rays
diverge from the image point (a diverging
lens). The focal length of a lens is the distance
from the lens at which a parallel beam of light
is brought to a focus.

@nvex lsna

obiect

image
+U#y+

@nove llna

objst C
virtual
image

lens. The lines representing light rays show how a

convex lem gives a real inverted image and how a

concave lens gives an upright virtual image.

Lent The Christian period of fasting and
penance preceding Easter. Beginning on *Ash

Wednesday, the Lenten fast covers ,10 days, in
emulation of Christ's.t0 days in the wilderness
(Matthew 4.2). Since the Reformation the ruIes
of fasting have been generally relaxed in both
Roman Catholic and Protestant Churches.

lenti! an annuat herb, kns culirnris, native to
the Near East but widely cultiv"ated. Each pod
produces 1-2 flat round green or reddish seeds,
which are rich in protein and can be dried and
stored for use in soup6, stews, etc. Famil),: Legu-
minosae.

Lenz's law The direction of an induced cur-
rent in a conductor is such as to oppose the
causd of the inductiorl For example, a current
induced by a conductor cutting t}le lines of flu
of a magnetic field would produce a magnetic
field of its own, which would oppose the origi-



Leonardo da Vinci 518

D

nal magnetic field. Named after Heinrich Lenz
(1804-5s).

Leonardo da Vinci (14s2-1s19) Italian artis-
tic and scientific genius of the *Renaissance.

He trained in Florence under *Verrmchio and
in 1482 became painter, engineer, and designer
to Duke Ludovico Sforza in Milan, where he
painted the fresco of the last Supper and the
first ve$ion of the Virgin of the Rocks. His
promised equestrian sculpture glorifying the
Duke was never cast but the studies of horses
for the project have survived. After the French
invasion of Milan (1499), he returned to Flo-
rence, becoming military engineer and archi-
tect (1502) to Cesare *Borgia- Paintings in this
period include Th e Yir gin and Child with St John
the Baptist and St Anne anid. the Mona Lisa. Some
of his paintings were left mfinished md oth-
ers, because of his experimental techniques,
failed to survive. After working again in Milan
(1506-13) and in Rome (1513-15), he was invited
by Francis I to Frmce (1515), where he died. His
notebooks reveal his wide range of interests,
including anatomy, botmy, geology, hy-
draulics, and mechanics.

Leoncavallo, Ruggaero (1858-19D) Italian
composer of opems. Only I Pogliacci (1892) has
met with continuing success, although he com-
posed over 15, induding a trilogy on Italian his-
torical subjects and, a year after Puccini, his
om La Bohtme (18971.

leopard A large spotted *cat, Panthera Wr-
dus, found throughout Africa and most of Asia
Leopards are slender, up to 2.1 m long includ-
ing the m.cm tail" having a yellow coat spottd
with black rosettes. C.olour variations, such as
the *panther, sometimes mcur. Leopards are
solitary and nocturnal.

leopard lily A perennial herbaceous plant,
klomcanda chinensis, native to E Asia and
widely planted as a garden ornamental. Grow-
ing over 1 m tall from m underground stem
(rhizome), it has sword-shaped leaves, orange
spotted red flowers, and blackberry-like clus-
ters of seeds. Family, lriilaceae.

leopard seal A solitary Antarctic *seal, Hy-
drurgoleptonyx, of the pack ice. Leopard seals

are fast agile hunters, feeding mainly on pen-
guins. Grey, with dark spots and blotches, fe-
males grow to 3.7 m and males to 3.2 m. Family:
Phui.dae.

Leopold I (1790-1865) The first King of the
Belgians (1831-65). He defended Belgium
against William III of the Netherlands, who re
fused to recognize B€lgian independence until

1838. A leading diplomat in Euope, at home he
encouraged educatiornl md economic re-
forms. He was briefly (1816-U) married to
Charlotte 177%-7877l,, the daughter of George
lV of Great Britain.

Leopold lll (1901-83) King of the Belgians
(1934-51). He s[rrendered to the Germans in
*World War II, provoking opposition to his re
turn to Belgium in 1945 and forcing his aMica-
tion in favour of his son Baudouin.

Lepanto, Bat{le of g october 1571) A naval
battle off Lepanto, Greece, in which the Holy
League routed the Ottoman navy, which was
threatening to dominate the Mediterranea[
The Christian force was commanded by John
of Austria (1t15-78). About 10om Christian gal-
ley slaves were freed

leprosy A chronic disease, occurring almost
entirely in tropical countries, caused by the
bacterium Mycobacterium leprae (which is re-
lated to the tuberculosis bacillus). Leprosy is
contractd only after close personal contact
with an infected persorl In the lepromatous
form of the disease lumps appear on the skin,
which-together with the nerves-becomes
thickened and progressively destroyed, result-
ing in deformity. Tuberculoid leprosy usually
produces only discoloured patches on the skin
associated with loss of sensation in the affected
areas. There are now potent antibiotics and sul-
phones (drugs related to the sulphonamides)
available to cure the disease.

lepton A group of elementary particles, con-
sisting of the *electron" *muon, tau particle,
*neutrinos, and their antiparticles. They take
part only in the weak and "electromagrletic in-
teractions; togetler with quarks and photons
they are thought to b€ the only truly elemen-
tary particles. See PARTTcLE pHysIcs.

Lermontov, Mikhail (1814-41) Russian
po€t and novelist. His early Romantic poetry
was.greatly influenced by *Byron As an army
officer and an observer of high society he de-
veloped the cyrical attitudes expressed in his
nwel A Hero of Ottr Time (18401.

Lerner, Alan Jay (D18-S6) US lyricist and li
brettist, $,ho collaborated with the composer
Frederick "loewe in the musicals Brigodcrrn

Q9a7l, My Fair Lady (19fi1, artd Camelot (79ffi1.
Lerner also wrote the film scripts for An Amer-
ican in Paris 17957) and Gigi (1958).

lesbianism &e HoMosExuALrrY.

Lesbos lModern Greek name: L6svos) A Greek
island in the E Aegean Sea, situated close to the
mainlmd of Turkey. S€ttled about lmo Bc, it is
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associated with the development of Greek lyric
poetry (especially through the work of Alcaeus
and Sappho). Lesbos was a member of the
Delim League. Area: 1630 sq km (629 sq mi).
Population (1991): 105 082.

Lesotho, Kingdom of (name until 1966:
Basutoland) A small mountainous country in
SE Africa enclosed by South Africa Most of the
inhabitants are *Sotho. Economy. chiefly agri
cultural maize, wheat, and sorghum are the
main crops. Damonds, wml, and mohair are
exported. History rn 1868, following warfare
with the Orange Free State, Basutoland came
under British protection; direct British admir-
istration was imposed in 18&1. In 1910 it was
placed under the authority of the British High
C.ommission in South Africa and in 1966 be
came an independent kingdom within the
Commonwealth. After a military coup in 1986

C,€n Justin Lekhanya ame to power. Gvilian
rule was restored in 1993. Moshoeshoe II was re-
instated as king in 1995 and was succeeded by
Letsie III in 1996. In 1998 allegations that the
general election of that year had been fraudu-
lent led to widespread unrest and military in-
tervention by South Africa- The electoral
system was reformed for the 2002 elections,
which were agreed to be fair. Official lan-
guges: Semtho and English. Currenclx loti of
100 lisente. Area: 30340 sq km (11n6 sq mi).
Population (2003): 1 802 000. Capital: Maseru.

Lesseps, Ferdinand de (u0s-94) French
diplornat, who supervised the consiruction of
the Suez Caaal which was completed in 1869. A
subsequent project to construct the Panama
Canal mded in disaster when Lesseps was pros-
ecuted for embezzling funds.

Lesser Antilles (former name: Caribbees)A
West Indian group of islands, comprising a

chain extending from Puerto Rico to the N
coast of Venezuela- They include the Le€ward
and Windward Islands, Barbados, Trinidad md
Tobago, and the Netherlands Antilles.

Lessing, Doris (1919_ ) British novelist.
Born in Iran and brought up in Rhodesia. she

came to England in 1919. Political and social
themes predominate in her fiction, notably in
the sequence of five novels entitled Children of
violence (1%2-691 arfi.The Golden Notebook (19621.

later works include The C@d Terrorisr ('[9E5],

The Fifth AiA O%8), and. The Sweetest Dream
(2001), as well as two volumes of autobiogra^
phv.

l'eto In Grftk mythology, a daughter of the
*Titans loved by Z€us. She gave birth to Apollo
and Artemis.

lettuce An amual herb,l,actuca sativa, proba-
bly from the Near East and widely cultivated as

a salad plant. It has a tight rosette of juicy
leaves, rich in vitamin A" and is usually eaten
frestt. Cos lettuce has long crisp leaves and oval
heads while cabbage lettuce has round heads
and often curly leaves. Family: Compositae.

leucocyte (or white blood cell) A colour-
less blood cell, up to 0.02 mm in diameter, of
which there are normally 4000-11 000 per cubic
millimetre of blood There are several kinds, all
involved in the My's defence mechanisms.
Grmulocytes and monocytes ingest and feed
on bacteria and other microorganisms that
cause infection (see also pHAGocyrE). The lym-
phocytes are involved with the production of
*antiMies.

leucotomy The surgical operation of inter-
rupting the courre of white nerve fibres
within the brain. It is performed to relieve un-
controllable pain or emotional tension in very
severe and intractable psychiatric illnesses,
such as severe depression. The origiml form of
the operation-prefrontal Ieucotomy (or lobot-
orny)-had serious complications. Modern pro
cedures make selective lesions and side effects
are uncommo[

leukaemia a disease in which the blood con-
tains an abnormally large number of white
blood cells (see LEUCocyrE) that do not fmc-
tion properly. Leukaemia is a type of cancer of
the blood-forming tissues. Leukaemias may be

acute or chronic, depending on the rate of prG
gression of the disease. They are also classified
according to the type ofwhite cell affected. For
example, acute lymphocytic leukaemia (affect-
ing the lymphocytes) occurs most commonly
in children and young adults; it can now often
be controlled by meals of radiotherapy or *cy-

totoxic drugs. Chronic leukaemias occur more
often in old people and may not need any treat-
ment.

leve! An instrument (also called a spirit level)
for indicating whether or not a surface is level.
It consists of one or more curved or straight
glass tubes filled with liquid and containing an
air bubble. The level, and therefore the surface
on which it rests, is horizontal when the bub-
ble is in the centre of the tube.

Levellers Ar extremist English Puritan sect,
actilcle 7@7-49. Led by the pamphleteer John
Lilburne (c.161a-y7), they campaigned for a
written constitution, radical extension of tfie
franchise, and abolition of the monarchy and
of other social distinctions (hence their name).

C
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Leven, Loch A lake in Scotland, in SE Tayside
Region. It has seven islands, on one of which
Mary, Quen of Scots, was imprisoned (1567-
68). Length: 6 km (3.7 mi). Width: 4 km (2.s mi).

lever e simple machine consisting of a bar
pivoted at a point on its length (the fulcrum) to
move the point of application of a force and to
obtain a mechanical advantage. The thre€ or-
ders of lever are shom in the illustration.

lever of li6t order
effoft

load

lever of ie(ond order

effort

thropologist, the founder of structural an-
thropology (see STRUCTURALISM). His works
include 71re Eleflentary Svluclwes of Kinship
179491, Structural Anthropology (1958), and
M )tholo Eie s l't964-771.

levodopa (or Ldopa) A drug used to treat
Parkinson's disease, which is caused by a defi-
ciency of dopamine (a dremical secreted at
nerve endings when an impulse passes) in the
brain. Levodoln is converted to dopamine in
the body it is given in combination with
benserazide, which prevents its breakdown in
the body before it reaches the brain.

Lewes 5o52N 001E A market town in SE Eng-
land, the administrative centre of East Sussex,
on the River Ouse. At the battle of Lewes (1264)

Henry III m defeated by the rebel barons
under Simon de Montfort. "Glyndebourne is
nearby. Population (1991): 15 375.

Lewi+ C(!ive) S(taples) lrasa-rse3) British
scholar and writer. He wrote science-fiction in-
cluding Out of the Silent Planet (1938), children's
books chronicling the land of Narnia" and
works on religious thbmes, notably The Problem
of Pain (]940l, The krewtape Irttus (1942J, md.
Mer e Cht ist ianity (1!X2l,

Lewis, (Harry) Sinclair (1s8s-19s1) US nov-
elist noted for his social satires. which include
Main Street 11920I Babvtt (79221, Aftowsnith
(1925), and Elmer Ganfty (7927). He won the 1930
Nobel Prize.

Lewis, (Perry) Wyndham Owz-ltnlt)
British novelist and painter. In many polemical
works and brilliant satirical novels, which in-
clude the Apes of God (1930) and the trilogy The
Human Age (1928-55), he sustained a continual
attack on the liberal cultural establishmeDt He
helped found the art movement *vorticism.

Lewis and Cla* expedition (1804-06) A
journey of exploration across the Americaa
continent by Meriwether Lewis (1774-1809)md
William Clark 020-1838). They ascended the
Missouri, crossed the Rockies, and went down
the Columbia River to the Pacific, exploring the
Yellowstone River on the return journey. Pro
moted by Thomas Jefferrcrl the expedition
established the US claim to the Louisiana Pur-
chase.

Lewis with Harris The largest island of the
Outer Hebrides, selnrated from the cGSt of
NW Scotland by the Mincll. Lewis in the N is
lilked with Harris by a narrow isthmus. In 1998
a road bridge was opened between Harris and
the small island of Scalpay. It is fmous for its
Harris tweed. Area:2134 sq km (824 sq mi). Pop-

Iul(rum
load

lever of third ordel
efoft

lever. ln a fint-order lever the fulcrum lies between the
load and the effort (as in a pair o{ scissors). ln a second-
order lever the load falls between the {ulcrum and the
effort (as in a whelbanow). ln a third-order lever the
effort lies between the lulcrum and the load (as in a
mechanical digger).

Levi, Primo (1919-87) Iralian novelist and
poet. A Jew, he survived confinement in
Auschwitz and described his experiences in If
This Is a Mm (7947). Other works include lhe Pe-
riodic Table (19751nd IJ Not Now,When? (79821.

L6vi-Strausg Claude (rs08- ) French an-

load

arm
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ulation (2001): 16872. Chief tom: Storno-
way.

lexicography fhe compilation of dictionar-
ies. Dctionaries can be monolingual (dealing
with only one language) or bi- or multi-lingual
(giving equivalents of words in other lan-
guages). Monolingual dictionaries differ in the
style and fullness of the definitions and in the
audience for wNch they are iltended (e.g. for
native speak€rs or foreign learners). Some list
definitions of a word in historical order while
others list definitions in order of current
usagq. Alrnost all dicdiomries contain informa-
tion about spelling and meming; mmy also
offer guidance on pronunciation, usage in-
flected forms of words, *etymology, etc. The
most famous English dictionaries are Samuel

Johnson's Dktionary \v55], a\d t}:ie oxlord Eng-
lish Dictionary on Historical Principles (1884-1928;
chief editor Sir James Murray). The best-known
American dictionary is Noah Webster's Ameri
can Dictionary of the English Language (7828).

Leyden See rrroru.
Lhasa zg +rN q toE A city in w China, the cap
ital of Tibet. As the traditional centre of *Ti-

betm Buddhism, it is the site of many temples,
monasteries, md of the Potala, the former
palace of the Dalai Lama, the pdest-ruler. Since
the Chinese occupation (1951) many Tibetans
have fled, including the Dalai Lama following
the 1959 uprising; there were riots against the
Chinese in the late 1980s. Population (2003 est):

129.490.

libel see DEFAMATToN.

Liberal Democrats A British political
party of the centre, established (as the Social
and Liberal Democrats) in 1988 when most of
the Social Democratic Party merged with the
Liberal Party (the current name was adopted in
1989). Paddy Ashdom was elected as their fifft
leader: his successors have been Charles Ken-
nedy (1999-2006) and Sir Menzies Campbell
(2006- ) The party advocates proportional
representation and closer iltegration into the
EU.

Liberal Party (Australia) A conservative pG
litical party, formed in 19.14. A Liberal-Country
Party coalition won the election of 1949 and
under the leadership successively bf Robert
*Menzies, Harold Holt (1908-67), John Gorton
(1911-2002), and Williarn McMahon (1908-88)
held off,ce untll 7972. The Liberals were again
in power'from 1975 to 1983 under Malcolm
Fraser (1930- ) and from 1996 under John
* Howard

Liberal Party (UK) A political party that
grew out of the *Whig party. The heyday of
the party was from the mid-19th century to
World War I, under the prime ministers *Glad-

stone, *Campbell-Bannerman, *Asquith, and
*Lloyd George. Conflict between fuquith and
Lloyd George led to a split in the party after
World War I, and in 1922 the labour Party re-
placed the Liberals as the official opposition.
The party forged a political alliance with the
newly-formed Social Democratic Party in 1981

and merged \ rith it to become the Social and
Liberal Democrats in 1988.

Liberia, Republic of A country in west
Africa, on the Atlantic Ocem. Coastal plains
dse to higher groud inland and to mountains
in the N: much of the land is covered with trop-
ical rainforest. Most of the population belongs
to indigenous tribes, including the Kpeile,
Bassa, and Kru" with a minority who are de-
scended from American slaves. Economy: since
the outbreak of civil war in 1990 agdculture
has declired to subsistence levels and industry
has virtually ceased. The main food crops are
rice and cassava; the main cash crop was rub
ber, some of it grown under concession to US

companies. Exploitation of Liberia's mineral
resources, espmially iron ore and diamonds
previously fomed the basis of the country's
economy. Ships are easily registered in Liberia
and" with many foreign vessels, its merchant
fleet is the Iargest in the world. Hisrorj4 it was
founded in 1822 by the Americm Coloniation
Society as a settlement for freed American
slaves. In 1847 it became the Free and lndepen-
dent Republic of Liberia with a constitution
based on that of the USA It has had consider-
able US aid. Liberia also has close economic ties
with Sierra Leone. In 1980 the president Dr
Willim R Tolbert, Jr (1913-80), was assassi-

nated in a military coup led by Master Sergemt
Samuel Doe, who was elected president in 1985.

In 1990 rival rebel forces under Charles Taylor
and Prince Yormie Johnson seized Monrovia,
killing Doe. An interim govemment was set up
but flghting continued. A new peace plan was
agreed in 1996 md Taylor was elected president
in 1997. However, his co[upt and autocratic
ruie provoked continuing opposition and in
August 2003 rebel forces overran Monrovia
md forced him into exile. A peace deal was
signed and a transitional power-sharing gov-
ernment set up. Presidential elmtions in 2005

resulted in victory for Ellen Johnson-Sirleaf.
official language: Englisb- Currency: Liberian
dollar of 100 cents. Area: fl1400 sq km (43 000
sq mi). Population (2007 est): 3195931. Capital:
Monrovia.

W
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Library of Congress The national library
of the USA founded in 1800. First housed in the
Capitol, ir was moved to its present site in
Washington in 1897. It contains over 60 million
items, and its system of classification is widely
used in aodemic libraries.

libretto (Italian: little book) The text of an
opera or operetta. Dramatists whose plays have
been used as libretti include Hugo von Hof-
mannsthal (1874-1929), *Maeterlinck, md Oscar
*.Wilde. *Wagner md "Berlioz wrote their own
libretti. Notable partnerships between libret-
tists md composers include Lorenzo da Ponte
(1749-1838\ and Moart, Arrigo Boito (1842-
1918) and Verdi, and Gilbert and Sullivan.

Libreville 0 25N 9 25E The capital of Gabon" a
port in the NW on the Gabon Estuary. It was
founded by the French in the 19th century,
when freed slaves were sent there. Population
(2003 est): 420 000

Librium See srNzoDrAzEPrNEs.

Libya (official mme: Great Socialist People's
Libyan Arab Republic) A country in N Africa,
on the Mediterranean Sea. It consists chiefly of
desert, with a narrow coastal plain, rising to
the Tibesti Momtains along its muthern bor-
der and is divided into the three main areas
(provinces until 1963) of Cyrenaim, Tripolita-
nia" md Fezro. The population is mainly of
Berber md Arabic origin. Economy'. between
1955 and 1970 major deposits of oil were discov-
ered, notably at Zelten (1959). Libya is now one
of the world's major oil producers and ex-
porters. Subsistence agriculture is important,
livestock farming being the main agricultural
occupation, nomadic in the S. Histtr)a during
the 16th century the area came under Turkish
domination and in 1912 it was annexed by Italy.
It was the scene of heavy fighting in World
War II; the French mcupied Fezzn and the
Bdtish occupied Cyrenaica and Tripolitania. In
1951 the United Kingdom of Libya was formed
from the federation of these three areas and
the Emir of Cyrenaica, Mohammed Idris A1-
Senussi (1889-1983), becme its first king. He
was deposed in a coup led by Col Moammar al-
*Gaddafi in 1969 md Libya was proclaimed a re-
public. The Revolutiomry Command Council
was established to rule the country. In 1973
Gaddafi introduced a cultural revolution based
on Islamic principles. Since 1 9 Libya has been
firmly aligned against Israel and has been ac-
cused of using terrorist methods abrmd; irr
1986 such accusations prompted raids on
Libyan cities by US jets. In 1992 LJN sanctions
were imposed on Libya when Gaddafi refused

to extradite two men suspect€d of involve-
ment in the Ltrkerbie airliner bombing (1988);

they were suspended in 1999 when Gaddafi
agreed to a trial in the Netherlands. Decades
of isolation were finally ended in 2003-0,1,
when Libya announced that it had abandoned
its ambition to build nuclear weapons. The
USA restored full diplomatic relations in 2006.

Official language: Arabic; Currency: dinar of
1000 dirhams. Areai 1759y0 sq km (679216 sq

mi). Population (2097 est): 6036914. Capital:
Tripoli.

lichee See r,rrcru.

lichens A large group of organisms (about
15000 species) consisting of two components,
an alga or a bacterium (usually a green alga or
blue-green bacterium) and a fungus (usually an
ascomycete), in a mutually beneficial associa-
tion. Millions of algal or bactedal cells (the
phycobiont) are interwoven with fungal fila-
ments (the mycobiont) to form the lichen body
(a thallus), which may be crusty, scaly, leafy, or
stalked and shrublike in appearance. Lichens
were formerly regarded as plants; they are
now classifled as fungi. They occur worldwide,
mainly on tree trunks, rocks, and soil, and can
survive in harsh conditions. They normally re-
produce asexual\r by fragmentation, budding,
or by producing special structures (soredia),
consisting of a few algal cells enmeshed with
fungal threads.

Liechtenstein, Principality of A small
country in central Europe, between Switzer-
land and Austria Mountains rise from the
Rhine Valley to heights of over 2500 m (8000 fr).
Economy: farming is still important but high-
tech engineering is. no\ / the mainstay of the
economy. Tourism and the sale of postage
stamps are also important. History: the pdnci-
pality was formed from the union of the coun-
ties of Vaduz and Schellenberg in 1719 and was
part of the Holy Roman Empire until 1806. It
formed a customs union with Switzerland in
1923 and joined EFTA in 1991 and the European
Economic Area in 1995. Offlcial language: Ger.
man. Currency: Swiss franc of 100 centimes.
Area:160 sq km (62 sq mi). Population (2007 est):
34247. Capiral:Yaduz.

lie detector An instrument designed to de-
tect whether a lrcrson is lying by measuring
such factors as blmd pressure, respiration rate,
skin conductivity, and pulse rate. A sudden
change in there factors in a person being ques-
tioned is taken to indicate that he is under
stress and rmy be telling a lie. Lie detectors are
not usually accepted in a court of law.
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Liage (Flemish name: Luik)50 38N 5 35E An in-
dustrial city in E Belgium, on the River Meuse.
It has many old churches, including St Martin's
(692 eo). Population (2000 est): 185 538.

life rne property that ernbles a living organ-
ism to assimilate nonlivin] materials from its
envirorunent and use them to increase its size
ard complexity (the prtress of growth), to re-
pair its existing tissues, and to produce new in-
dependent organisms that also possess the
properties of life (the process of reproduction).
see also ANIMAL: PTANT.

Life on earth is thought to have originated
between.1500 and 3000 million years ago. The
atmosphere then consisted chiefly of methane,
hydrogen, ammonia, and water vapour, from
which simple organic molecules (sudr as amino
acids, proteins, and fatty acids) were formed as

a result of energy supplied by solar radiation
lightning, and volcanic activity. The first cells
may have arisen spontanously as simple en-
velopes of protein and fat molecules. However,
the crucial steps towards life would probably
have been the inclusion in such a cell of both
the en4rme molecules necessary to perform
primitive fermentations arrd the nucleic acid
molecules, such as RNA and DNd capable of di
recting the metabolic processes of the cell and
of self replication" i.e. passing on this informa-
tion to succeeding generations. In the course of
time increasingly efficient biochemical path-
ways evolved, including the process of photo
synthesis in the first photosynthetic organisms
(e.g. blue-green bacteria). This led to the grad-
ual build-up of oxygen in the atmosphere,
which started about 2000 million years ago; by
about 400 million yeius ago the *ozone layer in
the upper atmosphere was sufflciently dense
to shield the land from harmful ultraviolet
radiation" enabling plants and animals to sur-
vive. With increasing orygen levels, aerobic
respiration-the most efficient method of en-
ergy utilization-was adopted by most living
organisms.

lifeboat 1, In the UK, a powerful motorboat,
especially designed to dght itself in the event
of capsize and equipped with safety devices,
used by the *Royal National Lifeboat Institu-
tion (RNLI) as an emergenry vessel in the event
of a disaster near the shore. 2. A boat carded
aboard a ship, used for accommodating passen-
gers and crew if the ship has_to be abandoned.

Liffey, River e river in the E Republic of Ire
land, rising in the Wicklow Mountains and
flowing maidy W and NE through Dublin to
Dublin Bay. Length:80 km (50 mi).

ligament A strong fibrous tissue that joins
one bone to another at a joint. Ligaments are
flexible but inelastic they increase the stabil-
ity of the joint and limit its movements to cer-
tain diratiom. Unusul stresses on a joint
often damage ('pull") a ligmmt, as mors in a
'twisted" ankle.

light The form of *electromagnetic radiation
to which the eye is sensitive. It forms the part
of the elmtromagnetic spectrum from 74O

nanometres (red light) to,100 nanometres (blue
light), white light consisting of a rnixture of all
the colours of the visible spectrum. "Newton
supported a corpuscular theory of light in
which a luminous body'Oas believed to emit
particles of light. This theory adequately ex-
plained reflection and gmmetric optics but
failed to explain *interference md "polarized
light. The wave theory, supported in the 19th
century by Augustin Fresnel (U88-187) and

Jean Foucault (1819_68), adequately explains
these phenomena and achieved a mathematiol
basis when *Mwdl showed that light is a
form of electromagnetic radiation The wave
theory, however, does not explain the photo-
electric effect and "Einstein reyerted to a form
of the corpuscular theory in using the *quan-

tum theory to postulate that in some cases

light is best regarded as consisting of energy
quanta called photons. The present view, ex-
pressing Bohr's concept of complementarity, is
that both electromagnetic theory and qum-
tum theory are needed to explain light.

Iight-emitting diode see sEMTcoNDUC-
TOR DIODE.

lighthouse A tall structure, built on a
coastal promontory or cap€ or on an island at
sea, equipped with a por /erful beacon, visible
at some distance, to mark an obstruction or
other hazard Modern lighthouses are also
equipped with radio beacons. Both light and
radio signals are emitted in a unique pattern to
enable vessels to identify the lighthouse pro-
ducing them.

lightning An electrical discharge in the at-
mosphere caused by the build up of electrical
charges in a cloud. The potential difference
causing the discharge may be as high as one
thousand million volts. The electricity then dis-
charges itself in a lightning flash, which may
be between the cloud and the ground or, much
more commonly, betwe€n two clouds or Parts
of a cloud Thunder is the noise made by the
discharge or its reverberations. See also gall
LIGHTNING.

lightning conductor An earthed conduct-

&
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ing rod placed at the top of buildings, etc., to
protect them from damage by lightning. It
acts by providing a low-resistance path to earth
for the lightning current.

light year e unit of distmce, used in astron-
omy, equal to the distance travelled by light in
one yar. 1 light year: 9.46x "LoE metres or
5.88 x 101'z miles.

lignin A complex chemical deposited in plmt
cell walls to add extra strength and support. It
is the main constituent of *wmd cells, allow-
ing the trunk to support the heavy crown of
leaves md brmches.

lignum vitae wood from trees of the genus
Guaiacum, especially G. offrcinale, a tropical
evergreen of the New World. Lignum vitae
is hard, dense, greenish-brow+ md rich in
fat (making it waterproof). It was formerly
thought to have medicinal properties: its nme
(from the latin) means'wood of life." Family
Zygophyllaceoe.

L:guria A region in NW Italy. It consists of a
mrrow strip of land between the Apennines
and Maritime Alps in the N and the Gulf of
Genoa in the S. Industry (including shipbuild-
ing and engineering) and tourism are both im-
portant, the region more or less corresponding
to the Italian Riviera. Area:5415 sq km (2091 sq
mi). Population (2000 est): 1625870. Capital:
Genoa.

Ligurian Sea A section of the NW Mediter-
ranean Se4 between Italy (N of Elba) and Cor-
sica.

Iilac A deciduous bush or small tree of the
genus Slringa (30 species), especially S. vulgaris,
mtive to temperate Eurasia and often grown
as a garden ormental. It has dense terminal
clusters of white, purple, or pink tubular fm-
grant flowe$ with four flaring lobes. Family:
Oleaceae.

Liliaceae A fami-ly of monocotyledonous
plmts (about 25O species), mostly herbaceous
and native to temperate and subtropical re-
gions. They usually grow from bulbs or rhi-
zomes to produce six-lobed flowers and
three-chambered capsular fruits. The family
includes many popular garden plants, includ-
ing the lilies, tulip, and hyacinttr" A few are co-
nomically important, for exarnple Asparogus.
Some authorities include related plants, such
as the onion, leek, etc. (see er,r,ruul, Agave, and,

Yucco.

Lille 50 39N 3 05E A city in N France, the capi-
tal of the Nord department on the River Defile.'

It is at the centre of a large industrial complex.
Population (1999): 182 228.

Lilongwe 13 sas 33 l19E The capital of Malawi
since 1975. Population (1998 est):4359&.

lily a perennial herbaceous plant of the genus
Lilium 180-700 species), native to N temlrerate
regions and widely grown for ornament. Lilies
grow from bulbs to produce leafy stems with
terminal clusters of showy flowers, usually
with backward<urving petals. Some poptrlar
spmies are the tiger lily (L. tigrinum\ frcm
China and Japan, 60-120 cm high with purple-
spotted golden flowers; the Eurasian Madonna
Ely lL. candidtl,60-120 cm high with pure-
white'flowers; and the turk's<ap or martagon
ltly lL martagonl, also from Eurasia 90-150 cm
high, the purplish-pink flowers of which are
marked with darker spots. There are numer-
ous varieties and hybrids of these md other
species. Family Iiliaceae.

The name is also applied to numerous other
unrelated plants, such as the *arum lily and
*Ieopard lily.

Iily-of-the-valley A fragrant peremial
herbaceous plant, Corwallaria mojalis, Irative to
Eurasia and E North America and a popular
garden plant. Growing from creeping under-
ground stems (rhizomes), its stem bears a clus-
ter of white nodding bell-shaped flowers.
Famlly: Liliaceae.

Lima 12065 ZO3W The capital of Peru, situ-
ated in the E of the country near its Pacific port
of Callao. Founded by Pizarro in 1535, it trcame
the main base of Spanish power in Peru. No-
table buildings include the 16th-century cath-
edral and university. Lima has expanded
rapidly in recent years and now has consider-
able industry. Population (1998): 316 322.

Lima bean A herb, Phoseolus luflat?.,s, also
called butter bean or Madagascar bearl native
to South America but widely cultiEted in the
tropics and subtropics as a source of protei[ It
is easily stored when dry.Family.Leguminosae.

Limassol 34 4oN 33 03E A town in Cyprus, on
the S coast. It is the island's scond largest town
and a major port. Population (1998 est): 152 900.

Limavady A district in Northero Irelan( in
Co Londonderry. Area: 558 sq km (226 sq mi).
Population (2001): 32 422.

Limburg 1. A former duchy in W Europe, di-
vided in 1839 betwen Belgium and the Nether-
lands. 2. (French name: Limbourg) A province
in NE Belgium, bordering on the Netherlands.
The N is an industrial region and the S is chiefly
agricultural. Area 2422 sq km (935 sq mi). Pop-



525 Lincoln, Abraham

ulation (2000 est): 1 019 .142. Capital: Hasselt. 3. A
province in the SE Netherlands. C.,oalmining
has declined in recent years. Agriculture is var-
ied, Area: 2208 sq km (852 sq mi). Population
(2000 est): 1 141 200. Capital Maastricht.

lime (botarry) 1. A large deciduous tree of the
genus Tilio (about 30 species), also called linden.
Growing to a height of 30 m, it has toothed
heart-shaped leaves and fragrant pale-yellow
flowers that hang in small clusters on a long
winged stalk The small round fruits remain
attached to the papery wing when shed. Fam-
rly, Tiliaceae. 2. A ttee, Citrus aurantifolia, $ow-
ing to a height of about 4 m and cultivated
in the tropics for its fruit. Lime fruits have
a thick greenish-yellow skin and acid-tasting
pulp; the juice is used to flavour food md
drinks.

lime (chemistry)Calcium oxide (or quicktme;
CaO), calcium hydroxide (or slaked lime;
Ca(OH),), or, loosely, calcium-salts in general.
Ca(OH), is prepared by reacting CaO with water
md is used in *cement. CaO is used in making
paper, as a "flux in *steel manufacture, arld in
softening water.

limerick A short form of comic and usually
bawdy verse having five lines of three or two
feet and usually rhyming aabba as in:

There was a young lady of Lynn
Who was so uncommonly thin
That when she essyed
To drink lemonade,
She slipped through the straw and fell in.

The form, tle origin of which is uncertain, was
popularized by Edward *Lear in the 19th cen-
tury.

Limerick 1.5240N 838w A port in the Re-

public of lreland, the county town of Co Lim-
erick on the Shannon estuary. Population
l2cf,.2l::J/^058.2. A county in the SW Republic of
Ireland, in Munster bordering on the River
Shannon estuary. [t consists chiefly of lowlmds
rising to hills in the S. Dairy farming is impor-
tant. Area: 2686 sq km (1037 sq mi). Population
(7,0[.2li 175 479. Cnunty town: Limerick.

limestoneA common sedimentary rock con-
sisting largely of carbomtes, especially cal-
cium Grbonate (calcite) or dolomite. Most
limestones were deposit€d in the sea in warm
clear water, but some limestones were formed
in fresh water. Organic limestones, including
*dnlk, consist of fossil skeletal material. Pre-
cipitated limestones include evaporites and

"mlites (spherically grained calcite). Clastic
limestones consist of fragments of pre-exist-
ing limestones. Martle is metamorphosed

Iimestone. Limestone is used as a building
stone, in the manufacture of cement and glass,
for agrioltural lime, for road metal, and as a

flux in smelting.

limited liability The restriction of a share-
holder's obligation to meet compdny debts in
the event of its insolvenry. The Companies Act
allows the formation of corporations the lia-
bility of whose shareholders is restricted ei-
ther to the nominal amount of their shares
("company limited by shares') or to the amount
that they have respmtively undertaken to con-
tribute if the company is wound up ("company
Iimited by gurantee').

Limoges 4550N 115E A city in w France, the
capital of the Haute-Vienne department on the
River Vienne. The centre of the French porce-
lain industry it has Roman remains and a
cathedral (13th-16th centuries). Population
(1999): 133 960.

limpet A marine *gastropod mollusc with a
flattened shell and powerful muscular foot for
clinging to rocks and other surfaces. The true
limpets (superfamily Patellaceai about ,100

species) are oval-shaped and up to 10 cm long
whereas the keyhole limpets (superfamily Fis-

surellaceai several hundred species) have an
opening in the shell for expelling wastes and
tend to be sma-ller.

Limpopo River A river in SE Africa. Rising
as the Crocodile River in the Witwatersrand,
South Africa" it flows generally NE through
Mozambique, to the Indian Ocear forming
part of the border between the Trans\aal and
Botswana. Length: 120 km (1100 mi).

Lincoln 53 14N 0 33W A ciry ir E central Eng-
land, the administrative centre of Lincolnshire
on the River Witham. The British settlement
became Lindum C.olonia under the Romans, at
the intersection of the important routeways
Fosse Way and Ermine Street. The castle was
begun in 1068 and the cathedral in 1075. Popu-
lation (1991): 80 281

Lincoln, Abraham (1809-65) us statesman:
Republican president (1861-65). Lincoln be-
came, in 1847, member of Congress for Illinois.
Holding long-standing convictions against
slavery, he opposed its extension to the new
western states and in 1856 joined the newly
formed aatislavery Republican Party. Elected
president on the slavery issue just before the
outbreak of the *Civil War, in 1863 Lincoln pro-
claimed the freedom of slaves in the South (the
Emancipation Proclamation) and gave his fa-
mous *Gettysburg Address recallilg the prin-

w
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ciples of equality established by America's
founding fathers. He oversaw the 13th amend-
ment prohibiting slavery (1865) md advocated
magnanimous *Reconstruction measures but
was assassinated a few days after the South
surrendered.

Lincolnshire a county in E England, border-
ing on the North Sea. It is generally low lying.
including part of the Fens, with the Lin-
colnshire Edge (a limestone escarpment)in the
W and the Lincolnshire Wolds in the E. It is
mainly agdcultural producing arable crops
and livestock; horticulture is also important. In
1974 it lost the N part to Humberside; when
Humberside was abolished in 1996, this area
was returned to Lincolnshire for ceremonial
purposes but is now administered by the uni
tary authorities of North Lincolnshire md
North East Lincolnshire. Area (excluding uni
tary authorities):5880 sq km (2270 sq mi). Popu-
lation (2001, excluding unitary authorities):
646 646. Administrative centre: Lincoln.

Lind, Jenny (1820-87) Swedish soprano,
knom as'the Swedish nightingale." She per-
formed in opera and on the concert platform.

Lindbergh, Charles A(ugustus) (1e02-
74) US aviator who made the first solo non-
stop flight across the Atlantic Ocean, from
New York to Paris (1927), in the monoplane
Spirit of St Louis. His two-year-old son was kid-
napped and murdered in 1932.

Lindemann, Frederick Alexander, 1 st
Viscount Cherwell (1886-19s7) German-
born British physicist, who became Ctrurchill's
scientif,c adviser in World War II. Criticized
for advmatilg mass bombing of civilians, Lin-
demann was highly praised by Churchill, who
made him palmaster-general (1951-53).

Lindisfarne see HoLY rsLAND.

Linear A A syllabic script used (c.U00-1450
rc) to write the lost langlage of the *Minoan

civilization of Crete. It evolved from a picto-
graphjc script. Knom from fewer than 400 in-
scdptions, it is still undeciphered, but, like its
successor, *Linear B, was mainly used on clay
tablets to record inventories.

linear accelerator (r linac) An *accelera-

tor in which charged elementary partides are
repeatedly accelerated along a long straight
tube by a radio-frequenry electric field- In
modern linear accelerators the fleld is supplied
by the electric component of a travelling radio
wave in a waveguide. The particles are confined
in the tube by a series of magnetic lenses,
which focus the beam. The maximum energy

attained by a linear accelerator is about 10 GeV
for electrons and 2 GeV for protons.

Linear B A syllabic script apparently adapted
(c.1450-1400 BC) from "Linear A by the invad-
ing Mycenaeans at *Knossos to write their own
language. In 1952 Michael Ventris (1922-56) de-
ciphered this language u m early form of
Greek. Several thousand Linear B clay tablets,
mailly inventories, suruive from Knossos,

Blos, and elsewhere, dating betlveen about
1400 and 1100 Bc.

linear motor A form of electric induction
motor in which the stator md the rotor are lin-
ear instead of cylindrical and parallel instead
of coaxial. The development of linear motors as

a method of traction for monorail intercity
trains has been proposed by E.Rlaithwaite
(1921-89). In this arrangement one winding
would be in the train and the other on the sin-
gle rail, thus obviating the need for rotating
parts.

linen e fabric manufactured from *flax

lLinum usitatissimum), probably the first textile
of plant origin. Flax growing was brought to
Britain by the Romans and in the 16th century
a flourishing trade grew up, especially in Scot-
land and Northern Ireland. Greatly reduced by
the 18th-century expansion of the cotton trade,
md even more so by the advent of man-made
flbres, these strong absorbent fibres now con-
stitute less than 2% of world flbre production.

line of force see urr.o.
linguistics The scientific study of language.
Modern linguistics has three main branches,
couesponding to the three main components
of language: *semmtics, grammar, and "pho-
netics. Various specialized interests exist
within the fleld of linguistics. Comparative lin-
guistics compares languages either to es[ablish
the history of and relationships among related
languages (e.g. the Indo-European family) or to
test theories about linguistic universls by
comparing unrelated languages (see also rrv-
MorocY). The main contribution of structuEl
Iinguistics, which developed in the early 20th
century, was to free linguistics from the
historical and comparative apprmch, viewing
language as a unique relational structure. Soci-
olingu.istics deals with social upects of lan-
guage, including such matters as how language
affects md reflects the role md status of indi-
viduals within the cornmunity, attitudes to di-
alect and 'correctness," lingdstic taboos and
preferences, bilingualism, etc. Psycholinguis-
tics is the comparatively recent branch of lin-
guistics that deals with psychological aspects
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of lmguge, including how children acquire
languagq how language is stored in and gener-
ated by the brain, the relationship between
meaning and memory, etc.

Linnaeus, Carolus (Carl Linn6; u07-78)
Swedish botmist, who established the princi-
ples for narning and classifying plants and ani-
mals. As a result of his botanical studies,
Limaeus proposed a system for classifying
plmts based on their flower parts. He pub-
lished Systemo naturoe i\ 7735 followedby Gen-

era plantorum \7737\ atd Species plantarum
(1753). In his system, Linnaeus defined each tlpe
of plmt by two names: a generic name and
a speciflc name (see BTNoMTAL NoMBNCLA-
TURE). Furthermore he grouped related genera
into classes and combined related classes into
orders. Limeus also applied his system to the
animal kingdom.

linnet A small Eurasian *finch, Acanthis
cannabina, occurring in dry open regions,
where it feeds on the seeds of common weed
plants. The female has a dull brown-streaked
plumage; the male has a crimson crom and
breast, a greyish head, and a red-brown back
with darker wings and tail. Male limets have a

beautiful flutelike voice.

linseed The flat oval seed of cultivated "flu,
which is a source of linseed oil, used in paints,
inks, varnishes, oilcloth, md silcloth. The
crushed seed residues form linseed meal, an
important protein feed for ruminmts md
pigs.

Linz 4819N 1418E The third largest city in
Austria" the capital of Upper Austria on the
River Danube. Its mmy historical buildings in-
clude two 13th-century baroque churches. Pop-

ulation (2001): 186 298.

lion A large omivorous mammal Pantheraleo,
one of the big "cats. Lions are found mainly in
Africa (there are a few in India). They are heav-
ily built urith sandy-coloured coats: the shaggy-
maned males grow to 2.8 m while females lack
a mme and are more lightly built. Both sexes

have a thin tail with a tuft at the end. Lions in-
habit grasslands, living in groups (prides).

Lions, Gulf of (French mme: Golfe du Lion)
An inlet of the NW Mediterranean Sea, on the
coast of central s Frmce between Marsiille and
the Spanish border.

lipids A group of compouds, generally insol-
uble in water but soluble in organic solvents,
that includes fats, *oils, wues, phospholipids,
sphingolipids, and *steroids. Fats and oils func-
tion as energy reserves in plmts and animals

and form a major source of dietary energy in
animals. Phospholipids are important struc-
tural comlrcnents of cell membranes, and
sphingolipids are found predominantly in
nerve tissues. Steroids have many important
derivatives, including cholesterol, bile salts,
and certain hormones. Lipids often occur in as-

sociation with proteins as lipoproteins.

Lipizzaner a breed of horse long associated
with the Spanish Riding School in Vienna"
where they are trained for spectacular dis-
plays. It is named after the stud founded by
Archduke Charles at Lipizza near Trieste, in
1580. The Lipizzaner has a short back, strong
hindquarters, a powerful neck, and a small
head. Born black, they mature to a grey colour.
Height:1.47-1.52 m.

Lipperchey, Hans (died c.1619) Dutch lens
grinder, who built the first *telescope. News of
it eventully reached Galileo, who built his
own telescope.

Lippi, Fra Filippo (c.1.105-69) An early Re-

naissance Florentine painter, who was a
Carmelite monk from 1421 to about 1432. He
was patronized by the Medici but his greatest
works are his fresco decorations for the choir
of Prato Cathedral (7452-64\, showing scenes

from the lives of St John the Baptist and St
Stepherl He is also noted for his idealized
Madomas. He abducted and later marded a
nun, Lucrezia Buti; their son, Filippino Lippi
(1457-1504), was also a painter.

liquefaction of gases Gases are liquefled
in several ways. If the temperature of the gas is
below its critical temperature (see cRITrcAl
srATE), it can be liquefled simply by compress-

ing it. If the critical temperature is too low for
this, the cascade process can be used. In this a
gas with a high critical temperature is flrst
liquefied by compression and then allowed to
cool by evaporation under reduced pressure.
This gas cools a second gas below its critical
temperature, so that it in turn cm be liquefied,
evaporated, and cmled still further. Thus the
temperature is reduced in stages. Other meth-
ods include cmling by the Joule-Kelvin effect
and cooling by adiabatic expansion in which a

compressed gas is cooled by performing exter-
nal work.

liquefied petroleum gas (tPG) Propane,
propene, butme, butene, or a mixture of my
of thes€. LPG is a product of *oil refining and is
also produced from *natural gas. Most of the
LPG produced is sold for heating or used as a
raw material for chemical manufacture.

W
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liquid crystal A substance exhibiting some
liquid properties, especially fluidity, md some
crystalline properties, in that large clusters of
molecules are aligned in parallel formations.
As liquid crystals change their reflectivity
when m electric IEtential is applied to them,
they are used in electronic digital displays.

liquids A state of matter between that of
*gases md the "solid state. Liquids assume the
shape of a container in the same way as gases

but being incompressible do not expand to fiIl
the container. Intermolecular forces are con-
siderably stronger tlnn in gases but weaker
than in solids. Molecules are only maintained
in an orderly arrangement by intermolecular
forces over relatively small groups of mol-
ecules.

liquorice A perennial herb, Glycyrrhiza
glabro, native to S Europe but cultivated
throughout warm temperate regions. It bears
clusters of blue flowers md long flat pods and
its sweet rmts, up to 1 m long, are a source of
fl avouring. Family: Le guminosae.

Lisbon (Portuguese rame: Lisboa) 38,14N
9 08W The capital of Portugal, in the S]w on the
River Tagus. The country's chief seaport, it has
one of the flnest harbours in Europe. Lisbon is
also a major industrial and commercial centre.
Historic buildings include the Tower of Bel6m
and th€ Jer6nimos Monastery its university
was founded in 1290. Historla a settlement from
very early times, it was an organized commu-
nity under the Roman Empire. It was captured
by the Portuguese in the 12th century and be-
came their capital in 1256. It flourished in tfre
15th and 16th ce[turies, the great age of Por-
tuguese exploration and colonizatioL but later
suffered a decline. In 1755 it was almost totally
destroyed by an earthquake. It has expanded
considerably in the 20th century and in 1fti6
one of the world's longest suspension bridges
was opened across the River Tagus. Population
(2001, urban area): 3 754 W.
Lisburn A district in Northern Ireland, in Co
Antrim and Co Down. Area: 435 sq km (168 sq
mi). Population (2001): 108 694.

Lister, Joseph, lst Baron (1&u-19tzl
British surgeon, who pionered antiseptic tech-
niques.in surgery. In 1865, while surgeon at
Glasgow Royal Infirmary, Lister realized the
significance of Pasteur's germ theory of disease
in trying to prevent t}Ie infection of wounds
following surgery. Lister devised a means of
eliminating contamination and introduced
carbolic acid as an antiseptic to dress wounds.

His mtiseptic prmedures eventually kame
standard practice in hospitals everywhere.

Listeria A genus of rod-shaped bacteria- The
single species, L. fionocytogenes,is a parasite of
warm-blooded animals. On transmission to
man" especially through eating unpa.steurized
cheese or yogurt, it may cause listeriosis, with
qmptoms rmging from mild fmd poisoning
to meningitis: in pregnant women it usually
results in termination of the pregnancy.

Liszt, Franz (Ferencz L.;1811-86) Hungarian
pianist md composer, considered the gratest
performer of his time. As a composer he in-
vented the symphonic poem and made use of
advanced harmonies and original forms. His
compositions include much piano music (in-
cluding a sonata in B minor and operatic para-
phrases), the Faust Symphony (1854-57) and
Dante Symphony (1855-56), and the symphonic
poem Les Pr,ludes (78Y).

litchi (lychee or lichce) A Chinese tee,Litchi
chinensis, c-tlltiva.ted in the tropics and subtrop-
ics for its fruits. The fruit is aknost globular
with a warty deeppink rind and is borne in
bralched clusters. The white translucent wa-
tery flesh has a sweet acid flavour and encloses
a single large brown seed.Fatruly Sapindaceae.

lithium (Li) The light€st meral (relarive den-
sity 0534), discovered by Arfvedson in 1817. It is
an alkali metal. It occurs in nature in various
minerals as well as in brine, from whidr it is
extracted commercially by electrolysis of the
molten ciloride (LiCl). The metal ba the high-
est specific heat capacity of any solid element.
It is corrosive, combustible. and reacts with
water. Because of its efficienry in reflmting
neutrons, lithium has important applications
as a blmketing material in botl the hydrogen
bomb and proposed *thermonudear reactors.
It forms salts, like the other alkali metals, and
the hydride LiH. At no 3; at wt 6.941 mp
180.6"C; bp 1342"C

!ithography See pRrNrrNG.

Lithuania, Republic of A country in NE
Europe, on the Baltic Sea- Most of Lithuania
comprises a fertile lowland with forests ard
peat reserves. Lithuanians comprise about 80%
of tlre population. Economy. there are textile,
petrochemical, and metalworking industries.
Livestock breeding and forestry are important.
Tourism is being developed History one of the
largest states in medieval Europe, in the 14th
century Lithuania united with Poland urrder
the Jagiellon dymsty. After the lErtition of
Poland in the 18th century it passed to Russia.
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It became independent in l9l8 but was incor-
porated into the Soviet Union as an SSR in 1910.

It was occupied byGermany duringWorld War
II, during which the large Jewish minority was
virtually extermimted. It achieved indepen-
dence from the Soviet Union in 1991. The for-
mer communist leader Algirdas Brazauskas
was president from 1992 to 1998 and prime
minister from ?.002. In April 2004 President
Rolandas Paksas was impeached by parliament
owing to his alleged links with organized
crime in Russia- Lithuania joined the EU and
NATO in 2004. Official language: Lithuanian
Currency: litas of 10O centas. Area: 65 200 sq km
(25u0 sq mi). Population (2003 est): 34s4000.
Capital: Vilnius.

Lithuanian A language belonging to the E

division of the Baltic languages division of the
Indo,European family, spoken in Lithuania,
where it is the official language. Lithuanian is
closely related to *Latvian. It is written in a

Latin alphabet.

litmus a soluble compound obtained from
certain lichens. Litmus turns red in an acid so-

lution and blue in an alkaline solutiorl It is
therefore used as an *indicator, often in the
form of limus paper, strips of paper impreg-
nated with litmus.

litre A unit of volume in the *metric system
formerly defined as the volume of one kile
gram of pure water under specified conditions.
This definition still applies for purposes of the
UK Weights and Measures Act (1963), but in *SI

units the litre is a special name for the cubic
decimetre.

Little Bighom, Battle of the 1zs lune
1876) The battle fought on the S bank of the
Little Bighorn River in which Gen *Custer and
his men were massacred by Sioux Indians led
by Crazy Horse P7u9-77\ and *Sitting Bull
(Custer's last Stand). It was fought to seize the
American West for White settlement.

liver e hrge glandular organ, weighing
1.2-16 kg, situated in the upper right region of
the aMomen, just below the diaphragrn. The
liver has many important functions concerned
with the utilization of absorbed foods. It con-
verts excess glucose into glycogerl which it
stores and reconverts into glucose when re-
quired: it breaks down excess amino acids into
*urea; and it stores and metabolizes fats. The
Iiver forms and secretes *bile, which contains
the breakdom products of wornout red blmd
cells, and qfnthesizes blood{lotting factors,
plasme proteins, and-in the fetus-red blood

cells. It also breaks down (detoxifies) poisonous
substances, induding alcohol.

liverflukeAparasitic *flatworm that inhab-
its the bile duct of sheep, cattie, and mm. The
common liver fluke (Fasciolahepatico) passes its
larval stages in a marsiland snail before in-
fecting grazing animals (or, rarely, humms).
The Chinere liver fluke (Opisthorchus inensis\
1-2 cm long, passes two larval stages in a fresh-
water smil md fish before mturing in a
human host.

Liverpool 1. 5325N 255w A major city in
NW England, in Liverpool unitary authority,
Merseyside, on the estuary of the River Mersey.
It is the UK's strond most importmt port but
has recently suffered industrial decline. No
table buildings include the Royal Liver Build-
ing (1ln0) and the Roman C-atholic cathedral
(7962-671. Histor)4 originally trading with lre-
land, Liverpool grew rapidly in the 18th and
19th centuries as a result of trade with the
Americas and the industrialization of S Lan-
cashire. Britain's first wet dock was built here
in U09. Liverpool is also a cultural centre, with
rhe walker A-rt Gallery (built 1876), and the
Tate Gallery (op€ned 1988). Population (19ql est):
474000. 2. A uritary authority in l.IW England
in Merseyside. Area:113 sq km (,14 sq mi). Popu-
lation (2001):419476.

Liverpool, Robert Banks Jenkinson,
2nd Earl ol 0n0-78281 British statesman;
Tory prime minister (7872-27). He was previ-
ously foreign secretary (18O1-O4), home secre-
tary (1807-09), and secretary for war (1809-12).

As prime minister he is mainly remembered
for his repressive response to tle unrest that
followed the Napoleonic Wars (see pETERLoo

MASSACRE).

liverwort A *bryophyte plant of the phylum
Hepatophyta (c. ffi species), found growing on
moist soil rocks, trees, etc. There are two
groups: leafy liverworts, in which the plant
body is differentiated into stems md leavesi
and thallose liverworts, which have a flat lobed
liverlike body (thallus). The liveMort plant is
the gameteproducing phase (gametophyte)
and gives rise to a Gpsule, the spore-producing
phase (sporophyte).

livery companies Descendants of the me-
dieval craft "guilds, so called because of the
distinctive dress (livery) worn by their mem-
bers on ceremonial occasions. Some ocflpy nG
table buildings in the City of London and some,
such u the Mercers, Haberdashers, and Mer-
chant Taylors, have educational interests. In
1878 the livery comlmies joined the cnrpora-

(I
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tion of the City of London in setting up the
City md Guilds of London Institute to promote
technical educatiorL

livestock farming (or animal hus-
bandry) The maintenance and management
of domesticated mimals for rfie production of
milk meat, eggs, fibres, skins, etc. Modern irn-
provements in livestock breeds md husbandry
techniques have enabled dramatic increases to
be made in productivity, nutrition and disase
control being essential aspects of manage.
ment.

Cattle produce milk and beef. Under Euro-
pean conditions, a co\ir/ Irxry breed at any time
of the year. The gestation p€riod is about 9
months, followed by about 10 months of lacta-
tion and a 2-month dry period before calving
agail A cow is known as a heifer ultil her sec-
ond lactatioL Heifers are reared either for
beef or as dairy replacements and bull calves
are generally castrated and reared for beef,
being known as bullocks or steers. Age at
slaughter is generally about 18 months. Ca.lves
for veal are slaughtered at about 14 weeks.

Sheep are farmed worldwide for meat and
wool (and in mme countries for milk), often
grazing on poor rnountainous or arid pastures.
Under European conditions, the one or two
lambs per ewe are born in early spring. Males
are castrated and reared for slaughter at
weights of 20-,6 kg. Selected fema.les are
reared as repl,acement ewes. Each sheep yields
2-5 kg of wml

Pigs in modern intensive systems are housed
under controlled conditions. Young females
(gilts)are first mated at 7-8 months. Following
the gestation period of 115 days, m average of
7{ piglets are born per litter. Pork pigs are
slaughtered at ,10-50 kg. those reared for bacon
at 80-100 kg.

Poultry are now kept indoors in m arti.
ficially controlled environment. Chicks are
hatched artificidly, the femde birds starting
to lay after about 20 weeks and producing
about 25O eggs per year. hying flocks are kept
in'battedes" of cages with 3{ birds per cage,
feeding, cleaning, and egg collection being au-
tomatic. Table birds are fed ad lib and readr a
weight of around 2 kg in 8-12 we€ks. Turkeys
are also rtred for meat under intensive condi-
tions. See also FAcToRy FARMING.

Livingstone, David (1813-zl) scotrish mis-
sionary and explorer of Africa. qrralified x5 3
physiciarl He tEced long stretches of the Zam-
bezi, Shire, and Rovuma Rivers, and was the
fi.rst European to see Lake Ngami (18.19), the
Victoria Falls (1855), and Iake Nyasa (now

Malawi). During an attempt to trace thq source
of the Nile (1866:ZJ) his fCrnous encounter
with Sir Henry Morton *Stanley occurred.

Livingstone, KGn (Kenneth Robert L.;

1915- ) British politician: mayor of london
(2000- ). He became famous as the left-wing
labour leader of the Greater London Council
(1981-85). In 2000 he was narrowly defeated in a
ballot to decide Labour's candidate for tlre
mayor of London but stood successfully as an
independent In 2003 he introduced a conges-
tion charge to reduce traffic in central Londorl.
He won a second term of office in t}te mayoral
elections of 2004 standing as the Labour candi-
date.

LiYy (Titus Livius;59 Bc-17 AD) Roman histo
rian, noted for his monumental history of
Rome from its legeildary foundation to the
death of Drusus in 9 Bc. Only 35 of the original
142 books survive.

lizard A *reptile belonging to the suborder
Sauria (3000 species), occurring worldwide but
most abundant in tropical regions. They are
mainly terrestrial with cylindrical or narrow
scaly long-tailed bodies, some with limba re-
duced or absent (see clAss sNAxE: sKrNK), and
often with crests, spines, and frills. They range
in size from the smallest *geckos to the *KG

modo dragon Lizards lay leathery-shelled eggs
although certain species of colder regions and
many skinks bear live young.

Liubllana (C,erman name: L,aibach) 4504N
14 30E The capital of Slovenia, situated in the W
of the country. Ufider foreign rule until l91& it
is the centre of Slovene culture. It was largdy
destroyed by an eartlrquake in 1895. Population
(2000 est):270986.

llama a hoofed mammal, Inma gtamo, of S

and W South Arnerica Up to 120 qn high at the
shoulder, llamas are sure-footed, nimble, and
hardy, with thick warm coats. They are now
only found in the domesticated state, being
used for meat, wool, and as pack adrrrals. FarD-
ily: Com4lidae (camels, etc).

llanoc The treeless grasslands of South Amer-
ica that cover about 570000 sq km (2200m sq
mi) of central Venezuela and N Colombia.
Drained by the River Orinoco and its tribu-
taries, the llanos are traditionally a cattle,
rearing region but the discoiery of oil in the
1930s ld to considerable population growth
and economic development.

Lloy4 Harold (ta93-1m)US firm comedian.
He appeared as a dogged little m in nmer-
ous early silent comedies, mo6t of them char-
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acterized by his use of dangerous stunts. His
fllms include Just Nuts (1915), Sc/ety Iast (1923\,

arrd The F r e shman (19251.

Lloy4 Marie (Matilda Wood: 7870-19221

British music-hall entertainer. Her songs, char-
acterized by cockney humour, include "Oh! Mr
Porter" and "A Little of What You Fancy."

Lloyd George, David, lst Earl
(1863-1915) British statesmani Liberal prime
minister (1916-221. Born in Manchester of
Welsh parents, he entered parliament ir 1890

and gained a reputation for radicalism as a
Welsh natiornlist and a supporter of the
Afrikaners in the second Boer War (1E99-1902).

As chmcellor of the exchequer (1908-15), he is

best known for the so-called People's Budget
(1909). This proposed higher death duties, a land
value tax, and a supertax; the rejection of this
budget by the House of Lords led ultimately to
the 1911 Parliament Act, which removed the
Lords' veto power. Lloyd George also intro-
duced old-age pensions (1908) and national in-
surance (1911). In World War I he served as

minister of munitions (1915-15) and secretary
for war (1915) before succeeding Asquith as

prime minist€r. After the war he continued to
lead a coalition government increasingly dom-
inated by the Conservatives. He was criticized
for negotiating with Irish militants in the es-

tablishment of the Irish Fre€ State (1921) and
his government fell when Britain came close to
war with the Turkish nationahsts. He resigrred
his parliamentary seat in 1915 on being created
an earl

Lloyd's An association of *insurance under-
writers named after the 17th{entury london
coffee house, owned by Edward Lloyd, where
underwriters used to meet. Lloyd's was incor-
porated by Act of Parliament in 1871. The cor-
poration itself does not underwrite insurance
business, which is all undertal(en by syndietes
of private underwriters, who are wholly re
sponsible for losses. From 1991 private under-
wdters will include limited compalies. There
are over 6000 underwriters, none of whom are
permitted to deal with the public. all insurance
policies with the public being transacted by
Lloyd's insurance brokeri. Iloyd! Register of
Shippirg is an orgmiztion formed by Lloyd\
to inspect and list all memgoing vessels ovet
100 tonnes. The Register gives annual reports on
these ships as a result of checlc by Lloyd's sur-
veyors. Lloyd's also publishes Lloyd's List ond
*ipprng Gazette, Etitnq shipping news for in-
surance purPoses.

Lloyd Webber, Andrew, Baron

(1948- ) British composer. His earlier musi-
cals, with lyrics by Sir Tim Rice (1944- ), in-
cluded Joseph ond the Amazing Technicolour
Dreamcoot (1!58), Jesus Chist Suwstar (-l970l.
and Evito (.llr/8): later works include C4ts (]981).

The Phantom oJ the Opra (1%1, and The Beauti-

fulGome (200Ol.He was raised to the peerage in
7997.

Llywelyn ap Gruffudd (Llywelyn II;
d.1282) The only native Prince of Wales
(1258-E2) to be recognized as such by Englmd.
He aided the English barons against Henry III
11263-67\ and refused homage to Edward I
(1276), who forced Llywelyn into submission.
Llywelyn was killed in another revolt.

loach a small freshwater *bony fish of the
ftrily Cobitidae (over 200 species), found
mainly in Asia, but also in Europe and N Africa.
Loaches feed at night on bottomdwelling in-
vertebrates detected by the three to six pairs
of barbels around the mouth. Order: Cyprif,i
formes.

Lobelia A genus of mual and perennial
herbs (about 250 species), found in most warm
and temperate regions. The flowers are tubu-
lar, with a two-lobed upper lip and a larger
three-lobed lower lip. Ornamental species,
called cardinal flowers, are usually blue or red
FanTly, Lokliaceae

lobotomy see LBUcoroMY.

lobster A large marine *crustacean of the
section Mocrula that has a long aMomen end-
ing in a tailfan. True lobsters (family Homari-
doel have segmented bodies, a pair of pincers,
four pairs of walking legs, and several pairs of
swimming legs (swimmerets). They live on the
ocean bottom, feeding on seaweed and animals.
Many species are important as food, for exam-
ple Homarus vdgaris and H. arnerianrs. Otder
DecaWda.

local govemment The administration of a
locality. In the IJX local government has devel-
oped from the AnglGsaxon division of the
country into.shires, hundreds, and *boroughs

but only became systematized in the 19th cen-
tury. The Municipal Corporation Act (1835) es-

tablished 178 municipal councils, elected by
ratepayers, which in the following decades
grew in number and took over a wide range of
responsibilities, including the police and pub-
lic healtll County councils were established in
1888. In 1894 the work of local government !r,as

distributed by the creation of borough and
urban district councils in urban areas and
parish counciis in rural areas. The Lmal Gov-

C
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ernment Act (1972: effective 1974) divided Eng-
lmd and Wales into 53 *counties. These were
divided into districts, and they in turn into
parishes or, in Wales, comunities. District
councils were responsible for a number of im-
portmt services, including education, housing,
and refuse collection. A similar system was es-
tablished in Scotland in 1973 (effective 1975).

Northern Ireland has 26 district councils. In
1996 98 unitary authorities were established to
replace the twGtier system of county and
district councils in many parts of the UK, in-
cluding the whole of Scotland aadWales. Local-
government spending is finmced by the
*council tu, business mtes, rent, borrowing,
and central-government gruts.

Locarno Pact (1925) A series of treaties be-
tween C,ermany, France, Belgium, Poland,
Czahoslovakia, the UK, md Italy, signed in the
Swiss town of Locarno. The most important
was an agreement between France, Germany,
and Belgium, guaranteed by the UK and Italy,
to maintain the borders befween Germany and
France and Belgium respectively and the de
militarized zone of the Rhinelad (violated by
Hitler in 1936).

lock A section of a ship mnal or a navigable
river, enclosed by gates at both ends and with
means to regulate the water level. This permits
vessels to transfer between sections at differ-
ent levels, making transshipment uDnecessary.

Locke, John (1532-U04) English philosopher.
His greatest work, the Essay concerning Human
Understanding\7690), reveals him as a pioneer of
empiricism. It maintains that every one of our
ideas comes from sense impressions. Locke's
two works OJ Government (1690) were enor-
mously influential in moulding modern.con-
cepts of liberal democrary. He dismissed any
divine right to kingship md advocated liberal
government.

locomotive an engine that draws a train on
a railway. The flrst lmomotives, designed by
Trevithick md *Stephenson, were driven by
steam engines and steam dominated the mil-
ways until the end of WorldWar II. Thousmds

of steam locomotives are still in use through-
out the world. However, the stem engine has a
low efficiency (about 8% in a locomotive, which
dEs not use a condenser), it takes a long time
to become operational while steam is raised, it
uses an awkward and dirty solid fuel (which it
has to pull with it in a te[der immediately be-
hind the engine), and it creates pollution. For
these reasons steam locomotives have largely
been replaced in the industrial countries by
electric, Desel-electric, or Diesel trains, all of
which have efficiencies of about 22%.

Where the trafflc justifies the cost of in-
stalling overhead wires or a conductor rail,
electric trains are usually preferred, as it is
more efficient to generate electricity centrally
thm in the locomotive. Series-womd direct-
current motors are the most widely used" with
rectification in the locomotive when the sup-
ply is altemating current. When Diesel engines
are used, these are either coupled hydraulically
to the wheels, using a hydraulic torque con-
verter (or fluid flywheel) and a gearbox, or to
an electric generator or alternator, which pro-
duces current to power electric motors th4t
drive the wheels. The first Diesel-electric train
was used in Sweden in 1912 and the first Dese]-
hydraulic in Germany a year later. Beeuse the
Diesel provides a very low torque at low speeds,
it mrot be used without a hydraulic coupling,
but even these units are usually restricted to
small trains. See also MAGNETTC LEVTTATIoN.

locust (botany) An evergreen Mediterranean
tree, Ceratonia siliquo, also called carob tree.
12-15 m in height, it produces leathery pods
containing a sweet edible pulp and srnall flat
bems. The black locust lRobinia pseudoacacial,
also called false acacia, is a North American
tree widely cultivated for ornament-Up to 24
m tall, it has deeply ridged dark-brown barlq
hanging clusters of white flowers, md black
pds. F amlly. Le gumin o s ae.

locust (zoology) A *grasshopper rhar, when
environmental conditions are favourable, un-
dergoes sporadic increases in population size to
form huge swarms, which migrate long dis-
tances and devour all the crops and other veg-

Vessel about to enter ltrk.

lock

Vessel being raised inside lock. Vessel emerging fom lock at higher level.



s33 Lodge, David (John)

Stephen$n's 'RGkef The Ii6t ltromotive to
(ombine a multi-tubular borler and a blast pip€, the
"Rocket ' was dsigned for the Liverpool to Manchester
railway, which opened in 1830

c.R, No. 123 caledonian Railway's famous locomotive,
designed by Dugald Drummond, ran the difficult 100.5
miles beMeen Carlisle and Edinburgh in 102.5 minutes
in August 1888-

Train e G.ande Vitsse (IGV) France's high-speed
electric trarn, which runs on special rails ll established a
world Hord lor rarl travel of 236 mph in 1981.

locomotive

etation on which they settle. Economically im-
portant species include the migratory locust

{Lcrusta migratoria), about 55 mm long, found
throughout Africa and S Eurasia and eastward

to Australia and New Zealand: ald the desert

'Gene.al' Typical of the commonest type oI US lGomotive in
the 19th century the "General" was involved in a dramatic
sabotage incident in I862 during the C iviMbr One of this
class was the fiEt to run at 100 mph (1893).

-Mallard'This locomotive, desrgned by 5ir Nigel GEsley, took
the world steam traction speed pcord in July 1938, achieving
1 26 mph on a brake-test run.

C

High Speed Train (HST) British Rail's Die*lelectric HST set a

world @ord in1985 for Diesel-powered trains by rea(hing
144.8 mph The HST continues to power long-distan.e seryices
in the UK's privatized system

locust (Schisrocefca gregaria), occrrring from N
Afrio to the Punjab.

Lodge, David (John) (rs3s- )Britishnov-
elist. His comic novels lampooning academic
life include Aanging Places (9z51, SmallWorld

SNTF
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(1984), and Nire Work (1988); later novels include
Paradise News (791.1, Therupy (1995],, and Thinks...
(2001).

t6di 5149N 1928E The second largest city in
Poland. It developed during the 19th century
and is now a leading industrial centre. PoPuIa-
tion (1999 est): 8(r728.

Ioess A deposit consisting of wind-born dust
from desert or vegetation-free areas at the
margins of ice sheets. In Europe loess occurs in
Germany, Belgium, and NE France. Deep well-
drained soils develop from loess.

Loewe, Frcderick (1904-88) Austrian com-
poser of musical comedies, resident in the USA
after 1924. He is famous for such musicals as

Brigodoon ('l94.7l, Paiflt Your Wagon (1950), My
Fair Lady (19s6), Grgi (19s8), and Camelot 17960],,
written with Alan *Lerner.

Lofoten Islands A chain of islands reaching
from the coast of N Norway into the N At-
lantic, N of the Arctic Circle. The fisheries are
rictl but the waters are often turbulent. The
fabled Maelstrom is a current, the Mosken-
straumen, betwen two of the outer islands.

lOg An instrument used to measure a ship's
speed through the water. Modern logs are usu-
ally propeller or pitot (dynamic pressure-
sensing) designs. A logbook or log for short, is
also a ship's diary with notes on positions, etc.

Logan, Mount 6031N 14022W The highest
mountain in Canada, in SW Yukon in the St
Elias Mountains. Height:6050 m (19850 fr).

loganberry A bramble-like shrub that is a
cross between a raspberry and a blackberry. It
bears red fleshy berries, used for preserves,
puddings, and wine. It is named after James H.
Logan (1841-1928), who first grew it (in Califor-
nia) in 1881. Family. Rosaceac.

logarithms A mather4atical function used
to facilitate multiplication and divisioL Based

on the law that o'x at= Ltn, two numbers p
md q m be multiplied together by writing
them in the form p= ar and q= av and then
adding together the values of 2( and y (the ex-
ponents). x is called the logarithm of p to the
base o, i.e. x = Iog"p. Pocket calculators have ob-
viated the need for logarithms as a method of
computation but they remain useful math-
ematical functions.

logic In the widest sense, the science of rea-
soned argument. As a mental discipline, it is

concerned not so mudr with the application of
argument in specific instances as with the gen-
eral rules covering the onstruction of valid in-

ferences. *Aristotle was the first to make a sys-

tematic study of the principles governing ra-
tional discourse (also called syllogism). His
works were the sourcebooks for medieval logi-
cians. After the Renaissance philosophers be-
came increasingly aware of limitations in the
Aristotelian approadr- .Leibniz for instance,
was worried by the difference between the log-
ical and grammatical structure of sentences;
two grammatically identical sentences may be
very different logically. Rules must therefore
be found to formalize ordinary language in
such a way as to make plain its underlyutg log-
ical structure, before further rules for the con-
struction of valid arguments can be drawn up.
Since the 19th century formulation of such
rules has become mainly the province of math-
ematicians. Gmrge *Boole and Gottlob *Frege

were important pioners in what is now called
"mathematical logic" to differentiate it from
the wider still current sense. *Russell, whose
work had imponant repercussions for *set

theory, called "logic...the youth of mithemat-
ics, and rnathematics...the manhood of logic"

logical positivism A philocophical move-
ment that arose from the *Vienna Circle in the
1920s. Influenced by Emst Mach (1838-1915) and
*wittgenstein, it insisred that philosophy
should be scientific, regarding it as an analyti-
cal (rather than a speculative) activity, the pur-
pose of which was clarification of thought. Any
assertion claiming to be factual has meaning
only if its truth (or falsity) can be empirically
tested- Metaphysical propositions and those of
aesthetics and religion are consequmtly mean-
ingless. A secondary goal of logical positivism
was the analysis and unification of scimtific
terminology.

Lohengrin In *Arthurian legend. the son of
Percival (Parziral). He champions a youug no-
blewomaq Elsa of Brabant, whom he agrees to
marry on condition that she does not enquire
into his origins. When her curiosity overcomes
her, he is taken back by his swan gutde to the
castle of tlte *Holy Grail, whence he came. The
story was adapted by *Wagner in the opera Lo
hffiErin(18fi1.

Loire, River The longest river in France. Ris-
ing in the C6vennes Mountains, it flows mainly
W to the Bay of Bisoy at st Nazaire, passing
through Orl6ans, Tours, and Nantes. Its tribu-
taries indude the AIIier, Vienne, and Maine.
The Loire Valley is renowned for its vineyards
and dnteaux (Amboise, Blois, Chambor4 Chau-
mont, Ctrenonceaux). It is linkd by canal with
the River Seine. Lengu* 1020 km (5:14 mi).
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Loki In Norse mythology, a mischief-making
giant with the ability to change his shape and
sex, who lived among the gods until impris-
oned in a cave for the murder of Balder. His
offspring-Hel, the goddess of death Jdr-
mungandr, the evil serpent surrounding the
eartb and Fenris, the wolf-are among the
forces of evil, which he leads against the gods
at dmmsday (Ragnardk).

Lollards The followers of the English reli
gious reformer *Wycliffe. Until his retirement
from Oxford in 1378, the preaching of his doc-
trines was largely confined to the University.
Thereafter his teachings were taken up by
nonacademics, including merchants, lesser
clergy, and a few members of Richard II's
court. Henry IVs reign saw considerable re-
pression of the Lollards culninating in the de-
feat in 1414 of the rebellion led by Sir John
Oldcastle 1c.7378-74771. The movement then
werrt underground and became increasingly
proletarian. Many of its tenets were adopted by
the early Protestants.

Lombardo, Pietro (c.1438-1s15) Italian
sculptor and architect. Lombardo worked
rnainly in Venice, where he was the leading
sculptor of his generation. He was frequently
assisted by his two sons Antonio Lombardo
(c.1458-c.1516) and T\rllio Iombardo (c.1460-
1s32).

Lombardy A region in N Italy, consisting
mainly of mountains in the N and lowlands in
the S. It is Italys most industrialized regiorl.
Area: 23 834 sq km (9191 sq mi). Population (2000
est): 9065.140. Capital: Milan.

Lomond, Loch The largest lake in Scotland.
in E Strathclyde Region: it is about 38 km (24

mi) long and 8 km (5 mi) wide. In 2002 Loch
Lomond and the Trossachs was designated
Scotland's first national park

london (Latin name: Londinium) 5130N
010w The capitd of the LJK, h sE England on
the River Thames. One of the six largest cities
in the world, it comprises a succession of vi.[-
lage communities.

London's financial hub is its original nu-
cleus, the City of London, roughly a square
mile on the N bank of the Thames betwen
Blackfriars Bridge and Tower Bridge. London's
East End, centring on the borough of Tower
Hamlets, has long provided a home for succes-

sive immigrant groups. The West End com-
prises the district around Oxford Street
(constructed in the 1fth century) and is the
city's shopping and entertainment centre. Lon-
don's cultural life is outstanding, with a large

number of art galleries, museums, theatres,
concert halls, and educational institutions. Lon-
don is administered (from 2000) by a two-tier
system of local government consisting of a
Greater London Assembly (with a directly
elected mayor) md 32 London borough coun-
cils. The City is administered separately by the
Corporation of the City of London.

Economy, the City of London is one of the
world's greatest banking, commodity, ship-
ping, and insuralce centres: the *BaDk of Eng-
land is to be found in Threadneedle Street with
the Stock Exchange nearby, while "Lloyd's is in
Lime Stret. London's commercial develop
ment depended to a Large extent on its port.
However, apart from Tilbury Docks, most of
its port area has now been redeveloped for res-
idential and commercial purpos€s, including
Canary Wharf, the tallest building in London
and one of the largest office developments in
the world.

Histor)4 the Romans built London at the
highest point at which the Thames could be
forded and at the river's tidal limit-on what
was later Cornhill and Ludgate Hill. During the
reign of William the Conqueror the White
Tower (see TowER or LoNDoN)was built. Lon-
don prospered in the middle ages and the
Ctrurch and the *guilds sponsored exceptional
building prograrnmes. Westminster Abbey
dates from the 11th century, being largely re-
built in the 13th century, when Southwark
Cathedral ms begm To the 15ti century be-
long the Guildhall and l"ambeth Palace and to
the 16th century, when London began to ex-
tend westwards, St James'Palace. The early Stu-
art period witnessed the great work of Inigo
Jones, notably the Queen's Hourc at Greenwich
(16u-35) and the Banqueting HaI in whitehdl
17679-221. London's population was decimated
by the Plague (1665)md much of its fabric was
destroyed in the Fire of the following year. The
greatest loss-Old St Paul's-was replaced by
Wren, who was responsible for much of the
work of reconstruction, including 49 new
parish churches in the City. Many of London's
finest squares were built in the late 17th and
early 18th centuries; the early 19th century
witnessed the work of Nash: Regent's Park md
the terraces around it. The 1fth century pro-
duced the "Palace of Westminster, the l^aw
Courts, and such railway stations s St Pancras.
London, especially the City and the East End,
was seriously damaged by bomb attacks during
World War II and subsequent rebuilding con-
sisted largely of high-rise offlces md flats, in-
cluding the Barbicaa (1973) md the National
Westminster building (192). Recent develop

C
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ment has been concentrated on the old dock-
lmds area. Area:158O sq km (510 sq mi). Popula-
tiorl(?-@71:7 772036.

London, Jack (1876-1916) US novelist, besr
known for Ttu Call of thewiw$9[.3). His orher
novels include White Fang (1906) and Mortin
Eden('t9cD1.

London Bridge A bridge spanning the River
Thames from the City of London to the bor-
ough of Southwark. Bridges on this site date
back to Roman times. The stone bridge built
bet\ /een 1176 and 1209 had a drawbridge and
was surmounted by shops and houses. It was
replaced by a new bridge in the 1820s, designed
by John Rennie (u61-1821). The present bridge
was completed in 1973.

Londonderty (or Derry) r. ss00N 719W A
city and port in Northern Ireland, in C.o Lon-
donderry on tJre River Foyle. The Gty of Lon-
don Corporation was granted Londonderry and
the Irish sociery established (1610) to adminis-
ter it. In a famous siege (1588-89) it held out for
105 days against the forces of James II. Popula-
tion (1991): 72334 2, A historic county of N
Northern Ireland on the Atlantic Ocearl In 192
its administrative powers were devolved to the
new district council of C.oleraine, Derry, Li-
mavady, and Magherafelt. Area: 2108 sq km (814

sq mi).

Long Beach B47N 11806w A city and port
in the US,{ in California on San Pedro Bay. It is
a mjor tourist cmtre. Population (2000):

$7522.

longbow A bow of qtraight-grained yew
used from about 1,100 to about 1500. Originally
Welsh, longbows were up to 18 m (6 ft) long
and could fire a 110 cm (37 in) arrow capable of
piercing chainmail and some plate armour at
183 m (200 yd) every 10 seconds.

Longfellow, Henty Wadsworth (1807-
82) US poet. He achieved enormous popularity
with such narrative poems as Eltangeline (7U7\
andThe Song oJ Hiawatho (1855).

Longford (Irish name: Longphort) A county
in the N central Republic of lreland, in Lein-
ster, chiefly low lying with areas of bog. Area
10a3 sq km (403 sq mi} Population (2C[,21].377n.
County towru Longford

Long lsland An island in the USA, in New
York state separated from the mainland by
Long Island Sound- Chiefly residential with
ma-Dy resorts, it contains the New York City
boroughs of Brmklyn and Queens and the in-
temtional John F. KeDnedy Airport. Area
4462 sq km (1723 sq mi).

longitude See LATTTUDE AND LoNGrruDE.

long lump A field event in athletics. Com-
petitors sprint up a nrnway and leap into a
sandpit from a takeoff board The competitor
who makes the longest jump in three or six
tries is the wiNrer. World records: men: 895 m
(1991) by Michael Powell (USA); womer:752 m
(1988) by Galina Chistyako (Soviet Union).

Longleat An English country house near
Warminster, in Wiltshire owned by the Mar-
quess of Bath Dating from 1572, Longleat typ
ifies the Elizab€than style of architecture. The
house and its grounds, originally laid out by Ca-
pability *Brown and now containing a lion sa-

fari park are open to the public

Long Parliament (16.(H0) The pafliament
tlat was summoned by Charles I of England
following his defeat in the scond Bishops'
War. In 1540 it impeached the king's rninisters,
the Earl of Strafford (1593-1e1) and Ardr-
bishop *Laud, in 1fll expressed its grievances
against Charles in the Grand Remonstrance,
and in 1642 assumed control of the rnilitia
Charles' rejection of its demands for reform
(Nineteen Propositions) precipitated the out-
break of tle Gvil War. Its power declined as

tlnt of the *New Model Army increased and in
1ft8 it was purged of its moderate members.
The remaining Rump Parliament was dis-
missed in 1653 by Oliver Cromwell, who estab-
lished the *Protectorate. The Rump was
reinstated in 1659 and the full membership of
the Long hrliament was restored by G€n
Monck (1608-70) in 1550. Shortly afterwerds it
dissolved itself, being replaced by the Conven-
tion ParliamenL whidr effected t}Ie rRestora-

tion.

longahip A large saiting vessel eguipped
with a bank of oars on each side. Longships
were used by Scandirnvian maritime peoples
until the mid-18th century. They had square
sails and very high prows and were steered by
a long tiller attadred to a large rudder.

longsightedness (or hypermetrople) In-
ability to see close objects clearly, because the
lms of the eye focuses light to a point behind
the retina oight-sensitive layer). This is less
cofilmon than shortsightedness among young
people, but, owing to changes in the lens with
age, many people need glasses for reading by
the time they arc $. This type of longsighted-
ness is known as presbSopia

!,oofah ttre fibrous skeleton of the fruit of
the tropical dishcloth gour4 or vegetable
sponge (genus LufJa (6 species), espec'ially L.
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cylindrical. These vines produce cucumber-like
fruits, about 30 cm long. When mature, the
pulp and seeds are removed leaving a dense
network of fibrous conducting tissue, which is
used as a bath sponge, dish washer, and indus-
trial filter. Family Ctcurbitaceae.

loquat A small evergreen ttee Eriobotrya
jawxa, native to China and Japan but culti-
vated in Mediterranean countries for its edible
f ruit. Family: Ros4ceoe.

Lorca, Federico Garcia See cercie
LORCA, FEDERICO.

Lord Chief Justice ftie presiding judge of
the Criminal Dvision of the Court of Appeal.
Since the Constitutional Reform Act of 2005,

which abolished the judicial functions of the
Lord Chancellor, he is head of the judiciary of
England and Wales. The present Lord Chief Jus-
tice (since 2005) is Lord Phillips of Worth Ma-
travers.

Lord Lyon King of Arms The highest au-
thority in the deciding of heraldic matters in
Scotland. Originally a herald in the 14th century,
the Lord Lyon now heads four heralds and two
pursuivants at the Lyon Office where, since
162, all claims to arms must be registered. Also
a judge, the Lord Lyon has jurisdiction over is-
sues of clan chieftainship and pedigrees.

Loren, Sophia (S. Scicoloni; 1934- ) Italian
film actress, now a French citizen. Her fllms in-
cltde Two Women (1!)61), The Millionairess (79671,

Marriage ltalion Style (lq;a), and Soturday, Sun'
day, ond Monday (-19901.

Lorenz, Konrad 0903-89) Austrian zmlo
gist, who was one of the founders of modern
ethology (the study of animal behaviour). In
the 193Os Lorenz identified the phenomenon of
*imprinting in young chicks. He was con-
cerned with determining the elements of be-
haviour, how they were stimulated, their
development in an individual, and their evolu-
tionary significance. Lorenz wrote several pop-
ular books about his work, including Kiflg
Solomon's Ring \7949\ and. Man Meets Dog (1950).

He also applied his theories to humans, with
controversial implications (0n Aggressiof,, 1!1,63).

He was awarded a Nobel Prize (1973) with Karl
von Frisch (1886-1982) and Niko Tinbergen
(leu-E8).

loris A nocturnal fuian *prosimian primate
belonging to the subfamily Lorisiflae (5 species).

Lorises are 20-35 cm long with almost no tail
and very large dark eyes. They are generally
slow-moving and arboreal Family lorisidae.

Lorraine (German name: Lothringen)A plan-

ning region and former province in NE France,
bordering on Belgium, Luxembourg, and Ger-
many. Its valuable iron-ore deposits are the
largest in Europe outside Sweden and the So
viet Union Disputed between France and the
Habsburgs, it was finally incorporated into
France, as a province, in 1765. Following the
FrancoPrussian War (1871) part of Lorraine
(now Moselle department) was lost to G€rmany
and mited with *Alsce to fom the imperial
territory of A.lsacelorraine. Area: 23 ilO sq km
(9087 sq mi). Population (2m3 est): 23797@.

lory A smdl brightly coloured *parrot be-
longing to the subfamily loriinoe (62 species),

occurring in Australia, New Guinea, and Poly-
nesia. Lories have a slender bill with a brush-
tipped tongue and feed on pollen and nectar.

Los Alamos 2854N 10300w A town in the
USA, in New Mexico. Chosen by the US govern-
ment (1!X2)for atomic research, the f,rst atom
bombs were made here during World War II.
The H-bomb was later developed here by the
scientific laboratory of the University of Cali
fornia- Government control of Los A]amos
ended in 1962. Population 2m0):11909.

Los Angeles 34 00N 118 15w A city and sea-

port in the USA in S California on the Pacific
coast, founded in 1781 by Franciscan mission-
aries. It comprises a large industrial and urban
complex, with the sond largest population
in the usA It is the centre of the us film in-
dustry. Industrial pollution, augmented by the
high density of cars (Los Angeles has no public
trmsport), is a serious problem. The city was
damaged by an earthquake in 199L Population
(2004 est): 3 845 ill.
Los Angeles, Victoria de (1923-2005)

Spanish soprano. She established herself as a
popular prima donna, particularly in the title
roles of Massenet's Monon Lescaut and Puccini's
Madane Butterfly.

Lotto, Lorenzo (c.1,180-1556) Venetian
painter. He travelled extensively but, unable to
compete with Titian's success, worked chiefly
in Bergamo. He is noted for his altarpieces, e.g.

t}]le Crucifaion (Monte San Giusto, Bergamo),
and the psychological insight of such portraits
as A Young Man (Kunsthistorisches Museum,
Vienna), and Andrec odofli (Hampton Court).

lotus eny of several different water plants.
The sacred lotus of ancient Egypt was probably
Nynphdeo lotus, a sweet-sented white night-
flowering *water lily with broad petals, or N.

caerulea, a blue-flowered species. The sacred In-
dian lotus, Nelumb nuciJeru (family Nelua-
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baceael, has roselike pink flowers and edible
seeds, called lotus nuts. The. genus Lotus con-
tains about 70 species of herbs, including the
birdsfoot trefoils.

loudspeaker A device for converting elec-
trical signals into sound. It usually consists of a

small coil flxed to the centre of a movable dia-
phragm or cone. The coil lies between the poles
of a strong *magnet. An audio-frequency elec-
trical signal fed to the coil creates a varying
magnetic field, which interacts with the steady
fleld in the gap. This causes the coil, and the at-
tached cone, to vibrate and produce sound
waves of the same frequencies as the electrical
signal Generally, larger cones give a better re-
slnnse at low frequencies md the smaller
cones are best at high frequencies: for the best
results two or more different-sized cones are
therefore used, either in the me or in sepa-
rate cabinets.

permanent
ma9net

nial opponents but his invasion of England was
defeated in 12u.

Louis l)C Sl (1274-7ol King of France
(7226-701, regarded as the model medieval
Christim king. After defeating Henry III of
England (1242) he set out as leader of the sev-

enth *Crusade (12,18), during which he was cap-
tured by the Eg]?tians. On his retum to Frmce
he introduced administrative reforms and fos-
tered learning md the arts. He died on a Cru-
sde in Tunisia and was canonized in 1297.

Louis Xl (1423-83) King of France (1461-83),

who united most of France under his rule and
in 142 finally defeated Charles the Bold of Bur-
gundy. He extended royal authority over the
church and encouraged commerce, gaining t}re
support of the middle classes.

Louis Xll (1462-1515) King of Frmce
(1498-1515). His reign was dominated by the
wars that his father Charles VIII had initiated
in Italy.

Louis Xlll (1601-43) King of France (1510-43),
whose reign was dominated by his chief minis-
ter Cardinal de *Richelieu. He was the son of
the assassinated Henry IV and of Marie de'
Medici (1573-1642), who was regent during Ns
minority. In 16u he exiled Marie from court
but mother and son were later reconciled by
Richelieu, her adviser, who in 1624 became
Louis' drief minister. The king defeated two
*Huguenot uprisings (1622, 1628).

Louis XIV (1638-1715) King of Frmce
(1643-1715), known as the Sun King because of
the splendour of his reign. His minority was
dominated by Cardinal Mazarin (1502-61), after
whose death Louis allowed no single minister
to dominate. He was a firm advocate of the *di
vine right of kings and is remembered for his
protestation Lttot c'est moi (1 am the state). His
patronage of artists, including the Miters
Molidre and Racine, enhanced the magnificence
of his court. ln 1660 he married Maria Theresa
(1638-83), the daughter of Philip IV of Spain.
His mistresses induded Mme de Monteslm
(7647-17071 and then Mme de Maintenon (c.

1635-1719\, whom he secretly married after
Maria Theresa's death. Abroad, France became
the dominant power in Europ during Louis'
reign, although the many wars in which he irr-
volved France left it economically weak. France
was further weakened by Louis' revocation
(1685) of the Edict of Nantes, ending toleration
of Protestants and driving mmy of France's
most productive citizens into exile. His reign
was nevertheless one of incomparable bril-
liance.

l,,l

(diaphragm)

loudspeaker, A moving-coil loudspeaker wifi a pot-

shaped permanent magnet.

Louis (l) the Pious (778-840 AD) Emperor of
the West (81i1-40); son of Charlemagne. He fos-
tered Christianity but imperial unity was un-
dermined by his rebellious sons md after his
death the Empire was partitioned

Louis (Vll) le Jeune (c.1120-80) King of
France (1137-80); He was engaged in a bitter
struggle with Henry II of England between
1152, when Henry acquired Aquitaine through
his rnarriage to Louis'former wife *Eleanor of
Aquitaine, until 1u4.

Louis Vlll (7787-72261 King of Frmce
17223-261, known as the Lionheart. He was of-
fered the English throne by King John's baro-

cone
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The Iouis quartorze style of late 17th-
century int€rior design was developed in an
attempt by Louis XIV and his designers to es-
tablish a French national idiorn The formal
baroque furniture was sumptuously gilded or
veneered for such regal settings as "Versilles.
Louis XV 0710-74]lKing of France (7715-741,
whose weak rule discredited the Crown md
contributed to t}le outbreak of the French Rev-
olution of 1789. His early reign was dominated
by Cardinal Fleury (1653-1743), after whose
death Louis'indecisiveness and the influence of
his mistresses, especially Mme de *Pompadour

and, later, Mme *Du Barry fostered faction
and intrigue. The loss of almost all France's
colonies in the *Seven Years'War (1756-63) in-
creased his unpopularity, which hasty judicial
and fimcial reforms at the end of his reign
did nothing to alleviate.

The Iouis QuiDze style of French interior
decoration and furnishing lasted from about
1723 until Louis' death. A sophisticated and in-
formal style, it was a reaction to the formal
baroque pomp of Louis X[Vs court. See also no-
coco.

Louis XVI 17754431King of France (124-93),
who wu guillotined during the *French Revo-
lution. The opposition of Louis'wife *Marie

Antoinette and the aristocracy thwarted the
attempted reforms of his ministers Turgot
(7727-811 and Necker (1732-7804), The conse-
quent economic crisis forced the king to sum-
mon (u89) the States General the disaffected
Third Estate of which precipitated revolution.
The royal family was confined to t}re Tuileries
Palace from which they attempted to flee in
1791 reaching Varennes. Brought back to the
Tuileries, I,ouis was deposed after it had been
stormed by the Paris mob. In 1793 he and his
wife were guillotined.

The Iouis Seize style a neoclassical French
style of furnishing, came into fashion after
Louis XVI's accession. It was characterized by
rejection of the rococo with straight lines re-
placing curves and a continuing tendency to-
wards lightness and utility. After the French
Revolution (178H9) this style remained in
vogue for some time.

Louis XVll (1785-95) King of France in name
(1793-95) following the execution of his father
Louis XVI during the French Revolutiorl He
died in prison

Louis Xvlll (17ss-1824) King of France, in
name from 1795, following the death in prison
of his nephew *Louis XYII, and in fact from
1814, following the overthrow of Napolrcn. He

fled Paris when Napolmn returned from Elba,
being restored with diminished prestige after
Waterloo (1815). His attempts to be a moderate
constitutional monarch were thwarted by the
ul traroyalists.

Louat Joe (Joseph Louis Barrow 1914-81) US
boxer, called the Brown Bomber, who was
world heavyrveight champion from 1937 to
19,t8, when he retired.

Louisiana A state in the S USA, on the Gulf of
Mexico. Chiefly low lying, it is crossed by the
Mississippi River, the delta of which dominates
the cGsta.l lowlands in the S. The state pro-
duces chemicals and petrochemicals, paper and
food products. Oil is exploited throughout the
state and there are major deposits of natural
gas, sulphur, and salt. New Orleans and Baton
Rouge are important ports and tourism is a
growing industry. Its favourable climate md
fertile soils make it an important agricultural
state. History: although discovered by the Spm-
ish, it was claimed for France and named after
Louis XIV in 1682. It was ceded to Spain (1762)

but was restored to France (1800). It was ac-
quired by the USA as part of the Louisima Pur-
chase (1803), becoming a state in 18U. Area:
725675 sq km (rA523 sq mi). Population (2000):

4 468 E7 6. Capital: Baton Rouge.

Louisiana Purchase (1803) Abour 27$2fi
sq km (828OO0 sq milof land between the Mis-
sissippi River and the Rmky Mountains, pur-
chased by the USA from France for $ 27 ,267 ,622.
The purchase doubled the size of t}Ie USA and
established US domimce in North America.

Louis Philippe (7773-78s01 King of the
French (1830-48), the son of the Duke of *Or-

l6ans. He supported the *French Revolution
until U93, when he deserted to the Austrians.
He joined the liberal opposition to the restored
Louis XVIII and came to the throne after the
July Revolution had ousted Louis' successor
Charles X Styled King of the French rather
than of France and described by Thiers as the
Citizen King, Louis Philippe relied on the sup-
port of the middle class. His initial moderation
turned to repression in the face of the many
rebellions against his rule and he abdicated in
the Revolution of 1848.

Lourdes 43 o6N 0 02w A town in Sw France,
in the Hautes-ryreD6es department situated at
the fmt of the Pyrenees. It has been a major
pilgrimage centre for Roman Catholics since
St Bernadette of Iourdes (1844-79) was led by
a vision of the Virgin Mary to the Grotto de
Massabielle in 1858. This has been the scene of

&
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many reputd cures for a variety of diseases.
Population (1995 est): 17 100.

louse A wingless insect parasitic on warm-
blooded animals. The sucking lice (order Af,-
oplffiaizZ1 specres) suck the blood of mammals.
They have hairy flattened bodies,05-6 mm
long, and claws for attachment to the host. One
of the most important species is the human
louse (Pediculus hurnanusl, of which there are
two varieties-the head louse (P. humonus copi-
tis) and the body louse lP. humanus humanusl.
Both are transmitted by direct contact and lay
their eggs ("nits") on hair or clothing. Body lice
are carriers of typhus and related diseases. Bit-
ing lice (order Mallophaga;2600 species) resem-
ble sucking lice but have biting mouthparts
for feeding on ttre skin, feathers, etc., of birds-
thefu principal hosts.

Louth (lrish name: Contae Lughbhaidh) The
smallest county in the Republic of Ireland, in
Leinster bordering on the Irish Sea" It is chiefly
low lying. Agriolture is importmt. Area:821
sq km (317 sq mi). Population lZW?l:, 107802.
County town: Dundalk.

Louvre The national museum of France con-
tahing the art collection of the French kings
md housed in tie former royal palace and Tui-
leries palace in Paris. It was opened to the pub-
lic in f93.
lovage A perennialherb, Ligusticufi scoticufi,
that has large compound leaves with pairs of
divided toothed leaflets and clusters of green-
ish-white flowers. It is native to Europe and
used as a pot herb and salad plant. Family: Um-
belliferae.

Iovebird A small brightly coloured *parrot
belonging to a genus lAgarynis:9 species) oc-
curring in Africa and Madagascar. Lovebirds
typically have a short tail, a red bill, md a
prominent eye ring. They often feed in large
flocks and may damage crops. They are popular
cagebirds.

Lovelace, Richard (1618-s7) English Cava-
lier poet. One of his best.known poems is 'To
Althea from Prison." hcosra (1649) contains
most of his best lyrics.

loveJies-bleeding See ervran-ar,lrnus.

Lowell, Robert gn7-771 US poet. The im-
portant collection Life Studies (1959) marked a
change from his complex and allusive early po-
etry to a looser, more persoml sryle. Later vol-
umes include For the Union Deod 179641. His
Collected Poems appeared in 2003.

Lower California (Spanish name: Baja Cali-

fornia) A peninsula in NW Mexicq between the
Gulf of California md the Pacific OcearL It is
chiefly mountainous and ari4 with important
mineml deposits. Length 1223 km (760 mi).

Lowry, L(awrence) S(tephen) (ra82-
1976) British painter, born in Manchester. His
most characteristic works are bleak industrial
landscapes dotted with matchstick figures.

l;ozi A Bantu-speaking people of Zambia also
known as Barotse. They are cereal cultivators
on the fertile flood plain of the upp€r Zambezi
but hunting and ani-mal husbandry are also im-
portant. Political authority is vested in a divine
king and subordinate queen who rule from
separate northern and southern capitals.

LPIG &e rrqunrrED PETRoLEUM GAs.

LSD (lysergic acid tiiethylamide) A drug that-
in very small doses-produces hallucinations,
altered sensory perception, and a sense of hap-
piness and relaxation or, in some people, fear
md anxiety. Long-term use of LSD can cause a
schizophrenia-like illness.

Lualaba, River A river in the SE Democratic
Republic of Congo, the headstream of the
Congo River. Rising in the Shaba reg:ion, it
flows N to,Jin the River Luvua and becomes
the Congo River at the Boyoma Falls. Length
1800 km (1100 mi).

Luanda (former name: Siio Par:lo de Loanda)
8 58S 13 09E The capital of Angola a port in the
IIW on the Atlantic Ocean. Founded by the Por-
tuguese in 1V5, it became a centre of the slave
trade to Brazil, Oil was discovered nearby in
1955 and a refinery was established. Population
(1999 est): 2 255000.

Laibeck 53 52N 10 4OE A city in N Germany, in
Schleswig-Holstein on the Trave estuary. A
leading city of the Hanseatic League, it has a
cathedral (1173) and city hall (13th-15tl cen-
turies). It is a malrr Baltic port. Population
(1999 est): 213 800.

Lubitsch, Ernst (1892-1947) us film direcror,
born in Germany. Following the success of
Madome Dubarry (1919), a historical ronrance, he
went to Hollywood where he made sopNsti-
cated comedies during the 1920s and 1930s.
These include Forbidden Poradise 17924I Blue-
beard's EighthWiJe (1938), and Ninotchka (19til9).

Lubumbashi (name until 7%: Etiza-
bethville) 11 30S 27 31E A city in the SE Democ-
ratic Republic of C.ongo. Founded in 1910 as a
coppermining setttrement, it is the industrial
centre of an important mining area Popula-
tion (1991 est): 851 381
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Lucknow 2650N 80s4E A city in India the
capital of Uttar Pradesh. C-apital of the nawabs
of Oudh (125-1856), it has many notable build-
ings. The British Residency was b€sieged in 1857
during the Indim Mutiny. Population (lID1):
7&2134

Lucretius (Titus Lucretius Carus; c95-c.45
Bc) Roman philosopher and po€t. His single
work De rctun natuta, expounds the philosc
phy of Epicurus (see EpIcuREANIsu), includ-
ing his atomic theory of phenomena and the
belief that the soul \ /as material (and mortal).

Uida (or, Lii-t ) 38 53N 12137E A port complex
in NE China at the md of t}le Liaodong Penin-
sula- It comprises the two cities Liishm (Eng-
lish name: Port Artlur) and Dlian (or Ta{ien;
English name: Dairen). Ltishun a malrr naval
base from 1878, served the Russian Pacific fleet
during the Russian occupation (1898-1906). The
Russians began the construction of the com-
mercial port at Dalian, completed under Japan-
ese occupation (1905-45). Population (1991 est):

2,l()0m0.

Luddites A group of Nottingham frame-
workers, named after their probably mythical
leader, Ned Ludd, who destroyed labour-sving
machinery in 1811 Luddism, which spread to
other parts of industrial Englan4 showed the
hostility to the new machines that were taking
the men's livelihood from them. It was se-

verely repressed-

Luftwaffe The German air force. The Luft-
waffe, which fought in World War I, was fur-
ther developed by *G6ring in the 1930s. In
World War II it was involved in the Blitzkreig
but was defeated in the battle of Britair
Lugansk (name from 1935 until. 1991:

Voroshilovgrad) ,1835N 3920E A city in E

Ukraine. It lies in the coal-producing Donets
Basin and has iron steel, and chemical indus-
tries. Population (199E est): 475 300.

Lugu3 One of the principal Celtic gods. In Ire-
land he was called Lug and was skilled in many
fields. His Welsh counterpa.rt was LIeu Llaw
Gyffes (skilful hand).

lugworm A burrowing *annelid worm,
Arenicola morina, of Atlantic shores. Up to 40
cm long, lugworms have about 20 segments,
with tufts of red gills on all but the last few.
They feed on organic material in the mud, leav-
ing casts of egested mud on the surface. Class:

Polychoeta.

Luke, St New Testament evangelist, tradi-

tionally the author of the third Gospel md tIe
Acts of the Apostles. He was apparently a Gen-
tile doctor who accompanied Paul on several
missions. lhe Gcpel acordiDg to St Luke was
written in the later 1st century AD with Gen-
tile readers in mind

lumbar puncture A procedure in which
cerebrospinal fluid is withdrawn from the
spinal cord by rneans of a hypodermic syringe.
This is done for diagnostic purposes.

lumen 0m) The SI unit of luminous flux
equal to the light emitted per second in a cone
of one steradian solid angle by a point source
of one candela

luminescence The emission of light by a
substance for any reason except high tempera-
ture. It occurs as a result of the emission of a
rphoton by an atom of the substance when it
decays from an excited state to its ground
state. The atom may be excited by absorbing a
photon (photoluminescence), colliding with m
electron (electroluminescence), etc. If the lumi
nescence stops as smn as the exciting source is
removed it is known as fluorescence: if it per-
sists for longer than 10-8 seconds it is called
phosphorescence.

luminosity The intrinsic brightness of an
object, such as a star, equal to the total energy
radiated per second from the object. A star's lu-
minosity increses both with surface temlrera-
ture and with surface area: the hotter and
larger a star, the greater its luminosity. Stellar
luminosity is related (logarithmically) to ab
solute *magnitude.

luminous flux The rate of flow of light en-
ergy, taking into account the sensitivity of the
observer or det(tor to the different mve
lengths. For example, the human eye is most
sensitive to the colour green. Luminous flux is
measured in "lumens.

luminous intensityr The amount of lighr
emitted per smond by a point source per unit
solid angle in a specified direction. It is meas-
ured in *candela-

lumpcucker A slow-moving carnivorous
*bony fis\ also olled lumpfistr. belonging to
the family Cyclopteridae, found in cold north-
ern seas. They have a thickset body, sometimes
studded with bony tubercles, a cleft dorsal fin,
and a ventral sucking disc formed from fused
pelvic fins. Cycloptqts lumprs is the largest
species, reaching 60 cm long. The roe is used as

a substitute for caviar. Orden Sorpoenifffimes.

Loneburg 53 15N 10 24E A spa in N Germany,
in lower Saxony. There are many fine medieval

(I
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buildings. Liineburg Heath was the site of the
surrender of Germm trmps in 1915 at the end
of World War II. Population (latest est): 61000.

lungfish A freshwater *bony fish belonging
to the order Dipnoi, now reduced to six species
including Lepidosiren paradoxa of South Amer-
ica"Protopterus onnecters of Africa" md the Aus-
tralian Neocer4todus forstei. Lungfish have
slender bodies, narrow paired flns, and taper-
ing tails. Their swim bladders are modified for
breathing air, an adaptation for droughts,
when some make burrows in the bottom mud,
leaving air vents above the mouth. They re-
emerge in the rainy season to feed md spawn.

lungs The respiratory organs of many air-
breathing animals and man. The human lungs
are situted within the rib cage on either side
of the heart. Each lmg is enclosed by a smmth
moist membrale (the pleura), which permits it
to expand without friction, and contains many
tiny thin-walled air sacs (alveoli), through
which exchange of oxygen and carbon dioxide
takes place during breathing (s€e REsprRA-
rroN). Air to the lungs passes through the *tra-

chea (windpipe) to the two main airuays
(brondri), which suMivide into progressively
smaller brmches that termimte (as respira-
tory bronchioles) in the alveoli. Diseases affect-
ing the lungs and airways include virus
infections, bronchitis, and caacer.

Lupercalia An ancient Rom festival of
purification and fertility held annually on 15
Feb. After performing sacrifices, priests carry-
ing whips of goat hide made a circuit of the
Palatine. Women struck by their whips were
ensured fertility. The ceremony was sup
pressed in 494 AD by Pope C,elasius.

lupin An annual or perermial herb of the
genus lupinus (about 200 species), native to the
N hemisphere and widely cultivated for orna-
ment. They have compound leaves with radiat-
ing leaflets and dense spikes of flowers. Family:
Legltflinosae.

lupus A skin disease of which there are two
forms. Used alone, the term usually refers to
lupus vulgaris a tuberculous infection of the
ski[ which is now readily cured by drugs.
Lupus erythsDetosus (LE) is a disease in which
inflammation of tissues is brought about by
the body's own antibodies. LE can be controlled
with steroid drugs.

Lusaka r503S 2830E The capital of Zambia
lying on the Tanzam Railway. It became the
capital of Northern Rhodesia in 1935 and of
Zambia on independence in 196,{. The centre of

an important agricultural region, it has ex-
pmded rapidly. Population (latest estl: 9812362.

Liishun see nio,t
lute A plucked stringed instrument of Moor-
ish origin. The European lute, popular during
the 15rh, 16tt\ and 17th centuries, had a body in
the shape of a half pear. six or more courses of
double strings and a fretted fingerboard The
Iute was used chiefly as a solo instrument md
to accompany singers; it has been revived in
the last hundred years.

trachea
(windpip€)

bronchi

brcnchioles

E d@xygenated bl@d
! orygenated blood

lungs. The ak passages in the lungs terminate in
millions of tiny air sacs (alveoli), into which blood from
6e pulmonary artery releases iG carton dioxide. lnhaled
orygen in the alveoli is absoded by fie blood, which is
caried back to 6e heart by $e pulmonary vein.

luteinizlng hormone &e coNADorRo-
PHIN.

lutetium (Lu) The heaviest *lanthanide el-
ement named by its discoverer, G. Urbain
(1872-1938) after his native Paris (Lat,J,: Lutetia\.

lung

D
r6piratory
bronchiole
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It was formerly known as cassiopeinm At no
'ni at wt 774967i mp 1663"q bp 3402"C.

Luther, Martin (1,t{t3-ts46) German protes-
tant reformer. An Augustinian monk and
from 15O7 a priest, he became professor of the.
ology at Wittenberg University in 1511. After
experiencing a personal revelation he came to
believe that salvation could be attained by
faith alone. Several visits to Rome convinced
him of the corruption of the papacy, and the
Dominican monk Johann Tetzel (c.1,165-1519),
who sold *indulgences on behalf of papal
funds, became a particular target for Ns hos-
tility. In 1517 he nailed Ns 95 rheses against this
practice to the church door at Wittenberg. He
disobeyed the papal summons to Rome (1518)

and further attacked the papal system in his
writings. His public burning of a papal bull
condemning his theses and writings resulted
in his excommunication in 1521 He appeared
before Charles Vs imperial diet (legislative as-
sembly) at Worms but refused to recant and
was declared an outlaw. While in hiding at
Wartburg, under the protection of the Elector
of Saxony, he completed a German translation
of the New Testament. In 1522 he returned
openly to Wittenberg, where he led the reform
of its churcll His original intention was re-
form not schism, but with the *Augsburg C-on-

fession (1530) a separate Protestant church
emerged Subsequotly the ladership of the
German Reformation was gradually taken over
by Philip Melanchtlon (1.197-1560).

The belief and practice of the Protestant
Churches that derive from Luther's teaching is
known as Lutheranism There is a wide diver-
gence in matters of belief among Lutherans.
Essmtially Scripture is taken to be the only
rule of faith and conserrative Lutherans ac-
cept Luther's basic doctrine that redemption is
only through faith in Christ. Lutheranism is
the national faith in all Scandinavian coun-
tries, is the principal Protestant Church in Ger-
many, and is also strong in North America-
There are 80 million Lutherans world wide.

Luton 1.5153N 025W A towD in SE England
in Luton unitary authority, B€dfordshire. It
has motor-vehicle, mechanical and electronic
engineedng industries. Nearby is London's
Luton Airport. Population (latest'est): 184000.
2. A mitary authority in SE Englan( in Bed-
fordshire. Area:43 sq km (17 sq mi). Population
(zUX est):184000.

Lutuli, Albert (John Mvumbi) (18e8-
1967) South African Black leader, whose advo-
cacy of nonviolent opposition to racial discrim-
ination won him the Nobel Peace Prize in 1960.

A Zulu chief, in 1952 he became president of
the African National Congress.

Lutyens, Sir Edwin landseer (1869_1944)
British architect. Known as the last English de-
signer of country houses, he also designed the
central square of Hampstead Garden Suburb
(1908-10) and the Cenotaph (1919-20) but his
most spectacular commission was the layout
and viceregal palace of New Delhi (1912-30). His
daughter, Elisabeth Lutyqls (1906-83), was a
noted composer.

lux (1x) The SI unit of intensity of illumination
equal to the illumination resulting from a flux
of one lumen falling on an area of one square
metre.

Lurembourg, Grand Duchy of A small
country in central Europe, between France and
Germany. The generally undulating S with its
wide valleys rises to the rugged uplands of the
Ardennes Plateau in the N. Ecoflornl4 predomi-
nantly industrial; iron and steel are especially
important although considerable economic di-
versification has taken place. Agriculture re-
mains important. The city of Luxembourg is
an important interrlational centre with the
headquarters of the European Parliament and
the European Coal and Steel Community. His-
torl with the Netherlands and Belgium it
formed part of the so<alled Low Cruntries. It
became a grand duchy under the Dutch Crom
in 1815 and joined the Belgian revolt agairut
the Netherlands in 1830. Thereafter W Luxem-
bourg irined independent Belgium and the E

formed part of the Netherlands until the
duchy obtained independence in 1867. In 1921 it
formed an economic union with Belgium and
in 1948 both Fined with t]le Netherlands to
form the Benelux Economic Union. Luxem-
bourg was a founding member of the EEC
(now the EU). In 2000 Grand Duke Jean abdi-
cated in favour of his son Henri. Luxembourg
adopted the single European currency in
19B9-20f2. Official lang""ges: Luxembourgish
Frencll and German. Currenqn euro of 100
cents. Area: 2586 sq km (999 sq mi). Population
(2W7 estl:, M222. Capital: Luxembourg.

Luxor (or El Aksur) 2540N 32388 A town in
central Egypt, on the River Nile. It occupies the
S part of the ancient city of *Thebes and has
numerous ruins and tombs. Population (latest
est): 360 503.

Luzon A volcanic islaad in the N Philippines,
the largest and most important. Largely moun-
tainous, its central fertile plain is a major grain
growing area with rice terraces to the N. Most
industry is concentrated around Manila. Area:

C
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108378 sq km (41845 sq mi). Population (1995

est): 32 558 000. Chief town: Manila.

Lviv (Russian name: Lvov; German name: Lem-
berg) 4950N 2400E A city in W Ukraine. It is a
major industrial md cultural centre. Under
Austrian rule from 122, it was ceded to Poland
after World War I and to the Soviet Union in
1939, being occupied by the Germans in World
War ll; it pused to Ukraine in 1991. Population
(1998 est): 793 700.

Lyceum The gardens and gymnasium in an-
cient Athens in which *Aristotle lectured and
which gave their l:lme to the school and re-
search foundation that he established there in
about 335 Bc. The name is now applied partic-
ularly to Aristotle's philosophical doctrines.

lychee s€e LrrcHr.

Lydia In antiquity, a region of W Asia Minor
with its capital at Sardis. Its last native king,
*Croesus (ruled 560-546 ac), enriched by Lydi-
a's alluvial gold, controlled Anatolia eastwards
to the River Ha.lys, until his defeat by Qrus the
Great (d. 529 Bc). The Lydians invented coined
money (c.700 BC).

lymph a clear colourless fluid, consisting of
water and dissolved substances, that is con-
tained in a network of vessels called the lym.-
phatic q/stm It is derived from blood and
bathes the cells, supplying them with nutri
ents and absorbing their waste products, be-
fore passing into the lymphatic vessels. Here
the lymph passes through a series of small
swellings alled lymph nodeq which filter out
bacteria and other foreign particles, before
draining into the main lymphatic vessels in the
neck. These two vessels are connected to veins
in the neck and so drain the lymph back into
the bloodstream. The lymph nodes, which also
produce llmphocytes (a type of white blood
cell), sometimes become enlarged during infec-
tions. The l)rynphatic system is one of the
routes by which cancer is spread.

lymphocyrte see LEUcocyrE.

lymphoma Cancer of rhe lymph nodes.
There are several different types but the most
common is Hodgkin's disease, which can now
often be controlled by chemotherapy.

lynx A short-tailed. *cat,Felislynx, rhar inhab-
its forests of Eurasia and North America.

Lynxes are about 1 m long with faintly spotted
yellow-brown tNck fur: their ears are tipped
with black tufts. They hunt at night, usually
for small mammals.

Lyon 4545N 450E The third largest ciry in
France, the capital of the Rhone department at
the confluence of the Rivers Rh6ne and Sa6ne.
Notable buildings include the cathedral
(12th-15th centuries). The focal point of rmd
and rail routes, Lyon is an important financial
centre and has been a leading textile centre
since the 15th century Population (1999):

445257.

lyre An ancient plucked string instrument. It
consists of a sound box with two symmetrical
arms supporting a cross piece from which
strings are stretched to a bridge on the belly.

lyrebird A pdmitive grounddwelling
passerine bird belonging to a family (Menuri-
daei 2 species) restricted to forests of E Aus-
tralia. The male superb \rebird (M€nurc
superbal is brown with grey underparts, Its
magDificent.tail is spread out into a lyre shap€
during the courtship display. All lyrebirds sing
loudly and are excellent mimics.

Lysander (d-395 Bc) Spartan general and
politiciarl He commanded the fleets that de-
feated the Athenians at Notium (,!O7) and
Aegospotami (,()5) towards the end of the
*Peloponnesim War.

Lysenko, Trofim Denisovich 089s-llr6)
Soviet biologist, who had a damaging influence
on Soviet biology. He endorsed *Lamarck's dis-
credited theory of evolution through inheri-
tance of acquired characteristics. This led him
to attack Mendelian genetics and the chromG
some theory of inheritance, which, in the 193Os,
were widely accepted elsewhere. With the
backing of Stalin, Lysenko's influence grew,
and by 1948, Soviet scientific opposition to his
views had been stifled. Lysenko's influence was
eclipsed after Stalin's deattr.

lysergic acid diethylamide see rso.

lysosome A membrane-bounded structure
occurring in large numbers in nearly all ani-
mal cells and containing en4mes resporxible
for the breakdown of materials both within
and outside the cell. Functions of lysosomes in-
clude the destruction of bacteria in white
blood cells.



Mabinogion, the A collection of eleven
medieval Welsh folktales. Drawing on Celtic,
NormarL and French legends, it was compiled
in the 14th century and contains the earliest
known Arthurian romance, Culhwch and Olwen
(c.1100).

Mabuse &e cossAERT, JAN.

Macao lPortuguese name: Mac{u: C}rinese
name: Aomen) 2213N 113 36E Aport and special
administrative region of S China, across the
Zhu estuary from Hong Kong. It was an over-
seas teritory of Portugal mtil December 1999.

The population is mainly Chinese. Industries
now include gmbling and fmncial services as

well as the traditional textiles and fishing.
Tourism is also important. History, it was a

major trading centre until the 19th century.
Immigration of refugees from Communist
China was stopped after procommunist riots
(1ffi'67t,. Sovereignty passed to China in
ll)99. Official currenc)4 pataca of 100 avos.
Area:16 sq km (6 sq mi). Population (2006 est):

513 400_

macaque An *Old World monl<ey belonging
to the genus Macaca 112 species), found mainly
in the forests of S Asia. 35-78 cm long, ma-
caques have short legs and areas of hard bare
skin on the rump. They are mainly terrestrial,
feeding on plant and animal matter. The Bar-
bary ape is a macaque of N Africa- See also nxr-
SUS MONKEY.

MacArthur, Douglas (1880-1954) US gen-

eral. One of the outstanding strategists of
World War II, he commanded the occupation
of Japan (1915-51) and led the UN forces in the
Korean War. His advocacy of active operations
against China was contrary to US policy and
President Harry S. Truman dismissed him
(1es1).

MacArthur, Dame Ellen (1976- )British
yachtswomar In 2005 she completed the

fastest ever solo circumnavigation of the globe
and was creat€d DBE.

Macassar &e UJUNG PANDANG.

Macaulan Thomas Babangrton, lst
Baron (1800-59) British essayist, historiarL and
poet. He was a leading contributor to the Edin-
burgh Revieu and had a long career in parlia-
ment. His Whig sympathies are evident in his
successful History of England (5 vols, 184H1).

maGaw A large brightly coloured *parrot be-
longing to one of two genera (Ara and, Anodor-
hyncho$, ranging from Mexico to Paraguay. Up
to 100 cm long, macaws have a long loose tail
and a huge hooked bill.

Macbeth (d1057) King of Scots (1040-s7\,
after killing Duncan I in battle at Both-
nagowan. He was killed b], Duncan's son Mal-
colm.

Maccabees The Hasmonean dynasty
founded in Jerusalem by the Jewish fighter
Judas Maccabee (d.161 Bc) after a revolt against
Syrian (Seleucid) rule. It continued until the
capture of Jerusalem by the Romans in 63 gc.

The Books of Maccabees are four books of the
*Apocrypha.

Mccarthy, Joseph R(aymond) (1e08-s7)
US Republican senator, who led Senate investi-
gations of supposed cornmunists during the
Cold War. His claim to have the names of com-
munist inflltrators into the State Department
was not proved and in 1954 his anticommunist
witchhunt-commonly known as Mccarthy-
ism-came to an end.

McCartney, Sir Paul (1942- ) British rock
musician and songwriter, formerly with the
*Beatles. His subsequent recordings include
Band on the Run 793; with Wings) and. Memory
Almost FUU (20U7],.

Macclesfield s316N 2 07wA rown in N Eng-
land, in Cheshire on the W edge of the Pen-
nines. A former centre of the silk industry, it
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now produces plastics md pharmceuticals.
Population (.l99tt): 50 810.

McCullerc, Carcon (]977-67\ US novelist
and playlvright. Her novels, which include The

Heart Is a Innely Hunter (7940\ nd A Membet oJ

the Wedding (7946), are set in her native South
and describe a grotesque world. Other works
include The Bollad oJ the Sad CaJA (1951) and
Ao ck W ith out H ands l7%7\.

MacDiarmid, Hugh (Christopher Murray
Grieve;1892-1978) Scottish pmt. Active both as

a nationalist and Marxist, he virtually created
the 'Scottish Renaissance" in literature. His
early work, notably A Drunk Man Looks at the
Thistle l.7926],, was writt€n in a Scots lmguage
drawn from regional dialects md Middle Scots
miters. Most of his later poems are in English-

MacDonald, (James) Ramsay (1865-

1937) British statesman: the first Labour prime
minister (1924, 1929-37, 1931-35). He joined the
Independent Labour Party in 1894. Elected an
MP (1906) he became leader of the parliamen-
tary *Labour Party (1911) but resigned in oppo-
sition to World War I (1914). Re-elected to
parliament in 1922 he again led the Labour
Party, becoming prime minister in 1924. His
minority government was defeated after a
vote of no confidence. His 1929-31 government
was broadened into a cmlition (1931-35) that
was increasingly dominated by the Conseroa-
tives.

lltACE See NUTMEG.

Macedonia The central region of the
Balkans. Inhabited from Neolithic times, Mace-
dolia was settled by many migrating northern
tribes. About 640 BC Perdiccas I became the
first ruler of the kingdom of Macedon. *Philip

II (359-336 Bc) quelled the warlike tribes and
founded Macedon's military and economic
power, which under his son Alexander the
Great was extended to the East. After defeat
(168 BC)in the Macedonian Wars, Macedonia be-
came a Roman province (146). After World War
I the region was divided between S Yugoslavia
(see uacroor.rra, FoRMER yucosLAv REpUB
Lrc oF), N Greece, and SW Bulgaria.

Macedonia, Former Yugoslav Repub-
lic of A country in SE Europe, in the Balkals.
Economy: UN smctions against Serbia (Macedo-
nia's main trading partner), an economic block-
ade by Greece (1994-95), and a massive influx of
refugees from Kosovo (1999), have had a partic-
ularly damaging effct. Mining, metalworking,
chemicals, and textiles are the main trdustries.
Agricultural products include tobacco, wheat,

and sugar beet. HistorJ4 the comtry occupies
the N part of tlle region of Macedonia, which
was ceded by Turkey to Serbia in 1913. It was a
constituent republic of Yugoslavia from 19,14

but declared independence in 1$I1. Greek fears
of a possible claim to the Greek region of Mace-
donia delayed intermtibnal recognition of the
country until 1993, when it agreed to adopt its
current name. ln 2001 the NE saw mounting vi-
olence between Albanian militants md state
forces. A peace agreement involving major
constitutional reforms was signed in August.
Elections held in 2006 saw a victory for the cen-
tre-right led by Nikola Gruevski. Official lan-
grrages: Macedonim and Albanian. Currenry:
denar of 100 deni Area 25713 sq km (9925 sq mi).
Population (2007 est): 2 055915. Capital Skopje.

McEnroe, John (Patrick Jr) (19s9- )us
temis player. He won the US singles title in
1979, 19W,1981, and 1984 and became Wimble-
don singles champion in 1981" 1983, and 1984. He
retired in 1993.

McEwan, lan (Russell) (1918- )British
novelist md writer, whose bmks include First
Love, Last Rites llgTsl,The Child inTime 11987'1, En-

during Lwe (19971, Atonement la0o7l,ard OnC:hesil

Beach(20071.

Macaillicuddy's Reeks A mountain range
in the Republic of Ireland, in Co Kerry. It ex-
tends W of the lakes of Killarney, reaching
1041 m (3414 ft) at Carrantuohill, Ireland's high-
est mountaiD.

Michiavelti, Niccold (1,r6e-rs27) Italian
political theorist- He served the Rorentine re-
public as statesman and diplomat from 1498 to
1512, when the restoration of the Medici family
forced him into eile-lnThe Prince (1532), writ-
ten in 1513, he argued that all means are per-
missible to obtain a stable state.

Mach number The ratio of the velocity of a
body il a fluid to the velcity of somd in that
fluid. The velocity is said to be supersonic if the
Mach number is greater than one. If it exceeds
flve the velocity is said to be hypersonic.
Nmed after the Austdan physicist Ernst Mach
(1838-1916).

Machu Picchu A well-preserved 1sth-cen-
tury *Inca town in the Urubamba valley (Peru),
discovered in 1911. Sited on a precipitous ridge,
Machu Picchu is flanked by extensive agridl-
tural terraces. It contains a central plaza royal
palace, and sun temple, all built of polygonal
dressed stone blocks.

Mclndoe, Sir Archibald Hector (1eoo-60)
New Zealand surgeon, who pioneered tech-
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niques in plastic surgery. He is particularly
noted for his work in Britain with badly burnt
RAF airmen during World War II.

Macintosh, Charles (u66-1843) Scottish
chemist, who invented the waterprgof gar-
ment known as the "mackintosh." He made his
discovery in 1823 by noting that rubber dis
solved in naphtha could be used to stick to-
gether two pieces of clot[ producing a
waterprmf layer between them. He also
patented a steel-making process (1825).

McKellen, Sir lan (1939_ ) British actor,
noted for his Shakespearean roles and for the
fllm trilogy The Lmd of the Rings (2001-031.

Mackenzie River The longest river in
Canada flowing from Great Slave Lake in the
North West Territories W and NNW to an ex-
tensive delta on the Beaufort Sea. Navigable in
summer, it carries oil and minerals from the
Arctic Ocean to S Canada. Length: u05 km (1065

mi).

mackerel An importmt food md gme fish
belonging to the genus Scomber, related to
tuna. Mackerels live in shoals in tropical and
temperate oceans, feeding on fish and inverte-
brates. They have a streamlined body, two dor-
sal fins, md a forked tail. The common Atlantic
mackerel lS. scomWusl, about 30 cm long, is
marked with black and green bands above and
is silvery-white below.

McKinley, Mount A mountain in the USA,
in S central Alaska in the Alaska Range. The
highest peak in North America, it was fi.rst suc-
cessfully climbed in 1913 by a party led by the
US explorer Hudson Stuck (1863-1920). Height:
6191 m (20 320 ft).

Maclean, Donald (1913-83) British Foreign
Office official and Soviet secret agent. He fled
to Russia in company with Guy Burgess
(1911-63) in 1951; they were followed by fellow-
conspirator Kim Philby (1912-88) in 1963. In
1979 it was revealed tllat Anthony Blunt
(1907-83), a distinguished art historian, was im-
plicated in the affair. The socalled "fifth man"
involved was identified in 1991 as John Cairn-
cross,

Macmillan, (Maurice) Harold, lst Earl
of Stockton (18%-1936) British statesman;
Crnservative prime minister (1957-63). The
grandson of the publisher Daniel Macmillaru
he first became m MP in 1924. He became min-
ister of housing md lmal government in 1951

and then minister of defence (19*l) and foreign
secretary (1955). As chancellor of the exchequer
(1955-57) he introduced Premium Bonds (1957).

Macmillan succeeded Sir Anthony Eden as
prime minister. His "wind of change' speech in
Africa in ll)58 marked his government's sup
port of independence for African states; he is
also remembered for his assertion during the
1959 election that "you've never had it so gmd.'
His second ministry was plagued by scandal
and suffered a blow when de Gaulle frustrated
Britain's attempt to i)in the EEC (1963).

Macmillan became chancellor of Oxford Uni-
versity in 1960, was awarded the OM in 196,
md was granted an earldom in 1984.

MacNeice, Louis (1907-63) Irish-born
British poet. He published his first volume of
Wetry, Blinn Fireworks, in 1929. Among his
other volumes ate Autumn Journal (1939), The

Burning Prch(1963), ard a distinguished collec-
tion of plays for radio,The DarkTower (19471.

Mecon 4618N 450E A town in E France, the
capital of the Sa6ne€t-Loire department on
the River Sa6ne. An important trading centre
for Burgundy wines, its manufactures include
textiles, vats, and agricultural machinery. Pop-
ulation (1995 est): 39700.

McQueen, Steve (1930-80) US flln actor.
Following his success in Thc Magnifvent Setten

(1960) he usually played tough laconic heroes.
His later films include Bullit, (1968)and Palllof,
(ts73l.

Madagascar, Republic of (name until
1975: Malagasy Republic) An island country in
the Indian OcearL off the SE coast of Africa- A
rnrrow coastal plain in the E afld a broader one
in the W rise to central highlands. Most of the
inhabitants are Merina. Betsimisaraka. and Bet-
silm, all speaking Austronesian dialects. Eco?r-

omy: chiefly agricultural: the main crops
include rice and manioc as well as coffee, sugar,
and spices, the main exports. Minerals include
graphite, chrome, and ilmenite. Industry, pre-
viously based mainly on food processing and
tobacco, now includes metals, plastics, paper,
and oil reflning. The country remains very
poor, with a large external debt. Histtry: settled
by Indonesians from the 1st century AD and by
Muslim traders from Africa from the 8th cen-
tury, it remahed a native kingdom until the
late 19th century when the French laid daim
to Madagascar and established a protectorate
(1896). It became a French overseas territory in
1916 and a republic within the French Commu-
nity in 1958, gaining full independence in 1 0.

In 1975 Madagascar beGme a Marxist republic,
with Admiral Ddier Ratsiraka (1936- )as its
first president. After social unrest, a transi-
tional governrnent was installed in 1991 to

@
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oversee constitutional reform. Multiparty elec-
tions were held in 1993 md Ratsiraka was re-
elected in 19!r. Presidential elections in 2001

gave Marc Ravalomanana a narrow victory,
which Ratsiraka refused to accept. This led to
virtual civil war before Ravalomanana was
flnally sworn in in 2002. Ofhcial languages:
Malagasy and French. Currenc)4 Malagasy
franc of 100 centimes. Area: 587041 sq km
(229 233 sq mi). Population (2003 est): 15 5o5 mo.
Capital: AntmmariYo.

Madeira lslands (or Funchal tslands) A
Portuguese archipelago in the Atlantic Ocean
about g0 km (398 mi) off the cmst of Morocco.
It comprises the inhabited islands of Madeira
and Porto Santo and two uninhabited island
groups. Madeira, the largest and most impor-
tant island" is densely vegetated. Its products
include basketwork fruit (such as mmgms),
sugar, and the fmous Madeira wine. Area:77
sq km (300 sq mi). Population \2N7\:.242603.
Capital Funchal.

Madhya Pradesh A state in central India,
stretching N over highlmds to the S Gmges
plain; it is chiefly agdcultural, with rich min-
eral resources and several industrial cities. The
region was under Islamic (11th-18th centuries)
and Maratha (18th-19th centuries) rule until
Britain tmk control. Formerly India's largest
state, it lost the sE to the new state of *chhat-

tisgarh in 2000. Area: 308332 sq km (119016

sq mi). Population (2001): 60385118. Capital:
Bhopal.

Madonna (Madonna Louise Veronica Cic-
cone; 1958- ) US pop singer and film actress.
Her bestselling raords include "Like a Virgin"
(198s), 'Like a Prayer" (1989), md Mrsic (2000).

Madras 1305N 8018N A city ard major sea-
port in India" the capital of Tami.l Nadu on the
Coromandel Coast. Founded (1639) by the
British East lndia Crmpmy, the city developed
around Fort St George, which is the site of the
first English drurch built in India (1678-80). An
important industrial centre, Madras manufac-
tures cars, birycles, and cement and its chief
exports are leather, iron ore, and cotton tex-
tiles. Population (1991): 3 795 028.

Madrid 40 27N 3 42W The capital of Spain, sit-
uated on a high plateau in the centre of the
country on the River Manzanares. Its indus-
tries include the manufacture of leather goods,
textiles, chemicals, engineering, glassware, md
porcelain and the processing of agricultural
products. A cultura.l centre, Madrid possesses a
university, uotable art galleries, and the rn-
tional library (founded in 1712). Fine buildings

include the former royal palace and t}le 17th-
century cathedml. Histvy Madrid was cap
tured from the Mors in 1083 by Alfonso VI.
Philip lI established it as the capital in 1561. In
the Spanish Civil War Madrid was a Republican
stronghold until it fell to the Nationalists in
March 1939. In March 2004 nearly 200 people
were killed in a bomb attack by Islamic terror-
ists. Population (1998 est): 2 881 506.

madrigal A secular polyphonic composition
(see porypHoNy) for voices, often a setting of a
love poem. In 14th-century Florence, landini
wrote madrigals for voices and instruments.
The Italian madrigal of the 16th and 17th cen-
turies developed as an aristocratic art form in
the complex compositions of Marenzio, Mon-
teverdi, and Gesualdo. The English school (Byrd,
Morley, Wee1kes, etc.) wrote in a simpler style.

Maeander, River See urnorREs, RrvER-

Maes, Nicolas (or N. Maasi 1634-93) Dutch
painter of domestic scenes and portraits. Ini-
tially influenced by his teacher Rembrandt, in
such paintings as Girl at the Window 1c.1655,
Rijksmuseum, Amsterdam), he later adopted
the style of Flemish portraiture.

Maeterlinck, Maurice (1862-1919) Belgian
poet and drarnatist. Having established his rep-
utation as a poet he became the leading drama-
tist of the Symbolist movement with such
plays as Pelllas et M1lisande (78921.He also wrote
several philosophical and mystical prose works.
He won the Nobel Prize in 191

Mafeking (or Mafikeng) 2ss3s 2s39E A
tom in South Africa in Bophuthatswma- It
was besieged fot 217 days by Boers dudng the
srcond Bmr War (1899-1902) but was held by
Col *Baden-Powell until relieved. It was the
epital of the protectorate of Bechuanaland
(now Botswana) unti.l 1965. Population (latest
est):625.

Mafia A criminal organization that origi-
nated as a secret society in 13th-ce[tury Sicily.
The word (meaning 'swank")was coined in the
19th century, when the Mafia was employed by
the great landowners of Sicily to nanage their
estates. By extortion, "protection," ransom, and
blackmaiL the Mafia formed an organization so
powerful that it virtually ruled Sicily. Italian
emigrants took the Mafia to the USA in the
early 20th century, whbre as Cosa Nostra (Our
Affair), it has flourished.

Magdalenian A culture of the Upper
*Palamlithic, succeeding the Solutrean in W
Europe. Named after Ia Madeleine cave in the
Dordogne (SW France), the Magdalenian is
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marked by an abundance of bone and antler
tmls. Dating from about 15m0 to 10000 Bc, it
was the heyday of prehistoric art with mag-
nificent cave paintings (e.9. at Altamira).

Magdeburg s28N 113sE A city in E Ger-
many, on the River Elb€. It achieved fame in
the middle ages for its judicial systerrl the
"Magdeburg law," which was used as a model
by many other European cities. It was also a
leading member of the Hanseatic League. An
important inland port, its industries include
iron, oil and sugar refining, chemicals, and tex-
tiles. Population (1999 est): 238 000.

Magellan, Ferdinand (c.1,180-1521) Por-
tuguese explorer. He undertook many expedi-
tions to lndia md Africa for Portugal between
1505 and 1516. In 1519, under Spanish patronage,
he set off to seek a passage W to the Moluccas.
Late in 1520 the expeditibn sailed through the
Strait of MageUan" which separates the main-
land of South America from Tierra del Fuego.
In the spring of 1521 they reached the East In-
dies, where Magellan was killed. OnIy one ship
returned to Spain, thus completing the first
circumrovigation of . the world.

Maggiore, Lake (Larin name: Lacus ver-
banus) A long narrow lake in Italy and Switzer-
land. Sheltered from the N by the Alps, it
enjnys a mild climate: the holiday resorts at its
edge include Locarno, in Switzerlmd Area.272
sq km (82 sq mi).

Magherafelt n district of Northern Irelan{
in Co. Londonderry. Area: 572 sq km (221 sq mi).
Population (2001): 39 780.

Magi 1. In antiquity, the priests of
*Zoroaster, renowned for their astronomical
knowledge. 2. The sages who came from the
East, following a star, to worship the infant
Christ at Bettrlehem (Matthew 2.7-721. Eatly
Christian tradition gave them the title of kings
and the names of Caspar, Melchior. and Balt-
hazar. Symbolic signiflcance was ascribed to
their gifts: gold (kingship), frankincense (divin-
ity), and myrrh (death).

magac A system of beliefs and practices by
wNch it is believed t}lat man may control the
natural and supernatural forces that affect his
life. Generally regarded as "superstition' in in-
dustrial societies, magic plays an important sG.

cial role in many preindustrial societies. Its
practitioners may ralk highly, being credited
with the ability to communicate with good and
evil spirits.

Maginot line Fortifications built (1929-38)
to protect the E frontier of France. They were

named after Andr6 Maginot 18n-]9.321,
French minister of war (1929-32), who autho-
rized its constructio[

magistrate An officer who administers the
law. In England magistrates are either justices
of the peace or stipendiary magistrates, who
are appointed to try cases in some metropoli-
tan Magistrates' Courts, have wider powers
than justices, and are salaried

maglev See MAGNETIc LEVITATIoN.

magma Molten rock lying beneath the
earth's surface, either in the crust or upper
mantle. It may rise to the surface through vol-
cmic fissures md be extruded as lava; if it so-

lidifies under ground it forms intrusive
*igneous rock. Magma is a hot largely silicate
liquid, containing dissolved gases and some-
times suspended crystals.

Magna C.arta (u15) The Great Charter that
was sealed at Runnymede by King John of Eng-
land in response to barolial unrest. The Char-
ter defined the barons' feudal obligations to
the monarch and confirmed the liberties of the
English Churdl Of the four extant originals,
two are in the British Library, one is in Salis-
bury Cathedral, and one is in Lincoln Cathedral.

magnesaum (Mg)A light silvery-whire reac-
tive metal, first isolated by Sir Humphry Davy
in 1808. Magnesium is the eightl most com-
mon element in the earth's crust md is a major
constituent of the earth's mantle. It is ex-
tracted by electrolysis of magnesium chloride
(MgCl,), which is obtained from sea water and
is responsible for the stickiness of unrefined
table salt, since magnesium chloride is deli-
quescent. Magnesium foms many other ionic
salts, such as ttre sulphate (MgSO,; Epsom salts),
the carbonate (MgCO.; magnesite), the oxide
(MgO), rhe nitrate (Mg(NO3)')' and the hydrox-
ide (Mg(OH)r; milk of magnesia). It also plays a
central role in plant life, occurring in *chloro
phy[. It has importmt comtnercial uses when
alloyed with aluminium. At no 12; at wt
24305q mp 650'C; bp 1090"C.

magnet A body that has an appreciable ex-
ternal *magnetic field (see also MAGNETISM).
Every magnet has two distinct areas around
which the field is greatest- called the north
and south poles. If two magnets are brought
together, the like poles repel each other and
the opposite poles attract each other. Ferro-
magnetic materials (see FERRoMAGNETISM)
are attracted to magnets because the magnet
induces a field in the material in line with its
own field. Pematr€nt megnets are made of fer-

@
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romagnetic materials and retain their magnet-
ism unless they are heated above a certain tem-
perature or are demagnetized by a strong
opposing field. Electronag[ets only function
when an eltrtric current flows through their
coils.

magnetic constant (po) A constant fre-
quently trcurring in magnetic equations in SI

units. Also knom as the *permeability of free
space, its value is 4n x 10 7 henry per metre. It is

related to the *electric constant (eJ by tro€o=
1/c', where c is the velocity of light.

magnetic declination (or magnetic
vatiation) The angle between geographical
north and the horizontal component of the
*geomagnetic field at the same point.

magnetic dip fhe angle formed between
the horizon md a compass allowed to swing
freely in the vertical plane. It thus indicates
the direction of the vertical component of the
*geomagnetic field.

magnetic domain See FBRRoMAGNETTSM.

magnetic field ttre concept, devised by
*Faraday, to explain the action-at-adistance
forces produced by a *magnet. The magnet is
thought of as bbing surrounded by a field of
force, within which its magnetic properties are
effective. The strength and direction of the
field is indicated by the lines of force that join
the magnet's north and south poles. These lines
of force can be seen if a card is laid over a mag-
net and iron filings sprinkled onto the card:
when the card is tapped, the fllings congregate
along the lines of force. A wire carrying an
electric current is also surrounded by a mag-
netic fleld, with concentric lines of force. An
electromagnet usually consists of a coil of
wire, in which the lines of force run through
the centre of the coil and around its circum-
ference. See also TLEcTRoMAGNETIC FtELD.

magnetic levitation (or maglev) A mag-
netic method of raising a vehicle above its
tracks to provide almost frictionless propul-
sion. Starting on normal wheels, the train levi-
tates abov€ its elevated track as it gathers
s1reed as a result of the interaction between su-
perconducting magnets buried in the track
md those in the base of each coach. Forward
propulsion is by linear motor.

magnetic resonance imaging (MRl) A
technique used in medicine for producing im-
ages, in any plane, of soft tissues, especially in
the brain and spinal cord. It involves subject-
ing the tissues to a strong mgnetic field md

enables a variety of diseases to be diagnosed
without exposing the patient to X-rays.

magnetism A phenomenon in which one
body can exert a force on another body with
wNch it is not in contact (action at a distance).
The space in whjch such a force exists is called
a *magnetic field. Stationary charged lnrticles
are surrounded by an *electric fieldl when
these charged particles move or spin. m associ-
ated effect, the magnetic fleld, is created. The
behaviour of rnaterials when placed in such a
field depends on how the spinning electrons
inside its atoms align themselves. See also rrn-
RIMAGNETISM; FERROMAGNETISM; PARA-
MAGNETISM.

magnetite (or lodestone)A black magnetic
mineral, a form of iron oxide (Fe,O.). It often
hs distinct north md south mgnetic poles

and was known around 500 Bc for its use as a
compass. It is one of the ores from which iron
is extracted.

magneto An alternatingrurrent *electric

generator that uses a perrnanent *magnet,

rather than an electromagnet, to create the
magnetic field It usually consists of one or
more conducting coils rotating between pairs
of magnetic poles. The induced voltage has a
frequenry equl to the number of magnets
times the speed of rotation of the coils. It is
used in some small internal<ombustion en-
gines to produce the ignition spark.

magnetohydrodynamics IMHD; A
method of generating electricity in which cur-
rent carriers in a fluid are forced by an exter-
nal magnetic field to flow between electrodes
placed in the fluid. Usually the fluid is a hot
ionized gas or plasma in which the current car-
riers are electrons. The electron concentration
is increased by adding substances of low ion.
ization potential (e.g. sodium or potassium
salts) to the flame.

magnetomotive force (mmf) A measure
of the magnetic effect of an electric current in
a coil. It is analogous to *electromotive force
and is measured in ampere-turns, being de-
pendent on the number of turns in the coil.

magnetosphere A region surrounding a
planet in which charged particles are con-
trolled by the magnetic fleld of the planet
rather than by the interplanetary magnetic
field carried by the *solar wind. Its shape arises
from the interaction between solar wind and
plmetary magnetic field. The earth's magne-
tosphere, which includes the *Van AIIen radia-
tion belts, extends 60000 km from the
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sunward side of the planet but is drawn out to ily Cracticidae, which includes the *curra-
a much greater extent on the opposite side. wongs.

magnetostriction The mechanical defor-
mation of a ferromagnetic material (see rrn-
RoMAGNETISM) when it is subjtrted to a
magnetic field.

magnetron An electronic device used to
generate and amplify *microwaves. It consists
of a sealed evacuated tube that contains a cen-
tral cylindrical cathode (source of electrons) in-
side a cylindrical anode to which electrons are
drawn by an electrostatic field. A steady mag-
netic field applied along the axis of the tube
deflects the electrons from their radial path
and, if strong enough, will cause them to ro-
tate around the cathode setting up microwave-
frequency oscillations. It is widely used in
radar generators-

magnification In optical systems, the ratio
of the width of an object ro the width of its
image, both being measured perpendicular to
the axis of the system. For a single lens this re-
duces to the ratio of the distances of the image
and the object from the lens when the image is
in focus. For optical instruments the magnifi-
cation is defined as the ratio of the size of the
image on the retina produced by an objmt
with and without the instrument.

magnitude A measure of the brightness of
stars and other astronomical objects. An ob
jmt's al4nrent magnitude is its brightness as

observed from earth and depends primarily on
its *luminosity and its distance. An object's
ab6olute magnitude is its apparent magnitude
if it lay at a distance of 10 parsecs (32.616 light
years). Both apparent and absolute magnitude
are measured at various specific wavebands in
the visible, ultraviolet, and infrared regions of
the electromagnetic spectrum.

Magnolia A genus of evergreen or decidu-
ous shrubs and trees (35 sp€cies), native to
North America and Asia and widely grown as

ornamentals. Up to 45 m high, they have large
simple leaves md showy white, yellow, green-
ish, or pink flowers. These produce papery
conelike structures containing winged fruits.
Famlly Magnoliaceae.

magpie A noisy black-md-white crow Pica

flca, occurring in Eurasia, NW Africa, and W
North America ,14 cm long, it has a long wedge-
shaped tail. Magpies ue omnivorous and noto
rious predators of eggs and nestlings; they are
also attracted to bright objects. The name is
also given to Australian songbirds of the fam-

Magritte, Ren6 (1s98-1967) Belgian surreal-
ist painter. Initially a wallpaper designer and
commercial artist, he becme associated with
the Paris surrealists (see SURREALTSM) in the
late 1920s. In his work everyday images are
made to appear menacing by unusual juxtapo
sitions.

Magyarc The iargest ethnic group in Hun-
gary. They originated from mixed Ugric and
Turkic stock and migrated from Siberia dur-
ing the sth century, reaching their present lo-
cation during the late 9th century. See 4lso
HUNGARIAN.

Maharashtra ,q. state in W central India, on
the Arabian Sea- Rising from its coastal plain
eastwards over the Western "Ghats, it lies
mostly on the Deccan plateau. Cotton, millet,
wheat, and rice are farmed. The second most
industrialized state, it produces textiles, ma-
chinery, and oil products. Bauxite, mangaDese,
and iron ore are mined. Area: 30/690 sq km
(7787/4 sq mi). Population lao0ll: 96752247.
Capital Bombay.

Mahayana (Sanskrit: Great Vehicle) The
school of Buddhism dominant in Tibet, Monge
lia, China, Korea, and Japan. More evolved,
adaptable, and less conservative and academic
than the rival school, the Theravada, the Ma-
hayana teaching differs from it primarily in
promulgating the ideal of the Bodhisattva-rhe
one who, having gained enlightenment, re-
mains in the world in order to help other be-
ings to their release.

Mahdi, al- (Arabic the guided one) In Islamic
traditiorL a messianic leader who will appear
shortly before the end of the world and" for a
few years, restore justice and religion. Accord-
ing to some *Shiite Muslims, the 12th imm
(9th century AD), who is now hidden, will re-
turn as the Mahdi. The best-known claimant to
the title was the Sudanese leader Muhamrnad
Ahmad (184a-85). After a religious experience,
he prmlaimed himself the Mahdi and led m
uprising against the Egyptian Government. In
1885, after a ten-month siege, he captured
Khartoum, which was defended by C,eneral
*Gordon.

mahiong An ancient Chinese game. It is usu-
ally played by 4 pmple using 2 dice and 136 tiles
of bone, ivory, or plastic. 108 of the tiles are
arranged in 3 suits: circles, bambms, md char-
acters. There are also four each of red, white,
and green dragons and four each of east, south,
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west, and north winds. Ihe tiles are built into a
square of four walls, symbolizing a walled city.
Players score by colltrting sequences of tiles.

Mahler, Gustav (186G-1911) Austrian com-
poser and conductor. He directed the Viennese
Court Opera from 7897-79$7.1n79O9 he became
conductor of the New York Philharmonic Soci
ety, but met resistance to his advmacy of mod-
ern music. His nine large-scale symphonies
(and uncompleted tenth) were written during
brief vacations. The second (Resffirection Sym-
phony), third, fourtlL md eighth (symphony of a
Thousand) employ vocal soloists. He also wrote
song cycles.

mahogany An evergreen tree of the genus
Swietenia (7 species), native to tropical Arnerica
and the West Indies md widely cultivated for
timber. Up to about 20 m high, it has large
compound leaves, greenish-yellow flower clus-
ters, and fruit capsules containing winged
seeds. S. macrophylla and S. nahoEof,i are the
most important species: their hard red-brown
wood is higbly valued for furniture. Family
Meliueoe.

maidenhair fern An ornmental *fern of
the genus Adiantum (about 200 species), espe-
cially A cafillus-venrris, found worldwide in
moist warm places. From a creeping rhizome
arise delicate brom or black stalks, about
2.5-30 cm high bearing fan-shaped green
leaflets. Clusters of spore capsules (sori) are sit-
uated on the leaf margins, which are folded
onto the underside. Fanily:. Adiantaceae.

maadenhair tree see crNKGo.

Maidstone 5117N o32E A rown in sE Eng-
Iand, the administrative centre of Kent on the
River Medway. It is an ancient town and the
centre of an important fruit- and hopgrowing
region There are brewing, paper, cement, con-
fectionery, and engineering industries. Popula-
tion (1991): 90 878.

Mailer, toman (1923- )uS novelist and
journalist. He established his reputation with
the World War II novel The Nokrd and the Dead
(1918). His concern with Amerim society is ex-
pressed in such works as An Afrericafl Dreom
(19651,The Armies of the Night (1968), artd The Ex-
ecutioner's SonE,09791. More recent works in-
cjldide Ancient Evenings (79a31 a\d, Harlot's Ghost

l7997liThe Tirne of Our Time l7g8l is a collection
of his journalism.

Main, River A river in central Germany,
flowing generally W through Frankfurt to join
the River Rhine at Mainz It is linked by canal
with the River Danube. Length 515 km (320 mi).

Maine A coastal state in the extreme NE USA
The largest of the New England states, it con-
sists of uplands in the W and NW and lowlands
along the deeply indented ccst in the E. Four-
flfths of the state is forested. It is the most
sparsely populated state E of the Mississippi.
Manufacturing is most important and the
major products are paper and pulp, leather
goods, food timber, arrd textiles It is an area of
considerable mineral wealth: limestone, build-
ing stone, sand and gravel are exploited. The
state's major agricultural products are pota-
toes, poultry, dairying, apples, and beef. His-
torl although claimed by both Britain and
France, it became a British possession (1753). It
entered the Union as part of Massachusetts
(1788) and later became a separate state (1820).

Area:86027 sq km (33215 sq mi). Population
QAOOI: 7 27 4 923. Capi tal Au gusta-

Mainland 1. (or Pomona)The largest of the
Orkney lslands" divided into two main parts by
Kirkwall Bay arrd rscapa Flow. Area: 492 sq km
(190 sq mi). Population (1991): 15128. Chief town:
Kirkwall. 2. The largest of the Shetland Islands.
Area: about 583 sq km (225 sq mi). Poprrlation
(1991): 17 596. Chief town: Lerwick.

main Sequen3e See HERTZSPRUNG-
RUSSELL DIAGRAM.

Mainz (French name: Mayence)5000N 816E A
city and port in S]w Germany, the capitd of
Rhineland-Palatinate at the confluence of the
Rivers Rhine and Mairl Originally a Celtic set-
tlement, it was the first C,€rmm ardlbishopric
md in the 15th century Gutenberg rt up his
printing press here. It is a wine-trading centre
with varied industries. Population (1999 est):
185 600.

maiolica Italian pottery originating in the
15th century. Made from calcareous clay, the
soft buff body is coated with white tin glaz€
and brilliantly painted in lustre and rainbow
colours. Items made include tableware and dis-
play ornaments. Principal centres of manufac-
ture were Gubbiq Deruta Caffaggiolo, and
Faenza (see FAIENcE).

maize An annual *cereal grass. Zeo mays also
called Indian corn, sweet cor[ or corn, native
to the New World and widely cultivated in
tropical and subtr6pical regions. l-,ts m higll
it bears a tassel of male flowers at the top of
the stem and spikes of female flowers in the
leaf axils; these develop into cobs, each com-
prising long lnrallel rows of grains. Maize is
used as a vegetable, in breakfast cereals, flour,
and livestock feed and for the extraction of
corn oil. It is the third most important cereal



553 Malay

crop (after wheat and rice), the USA being the
chief producing country.

Major, Sir John (t+t3- ) British Conserva-
tive politician; prime minister l19D0_97l. Hav-
ing entered parliament in 1979, he served u
foreign secretary (1989) and chancellor of the
exchequer (198H0) before succeeding Mar-
garet *Thatcher as premier. Despite success in
the 1992 general election, an economic recov-
ery, and a new peace initiative in Northern Ire-
land. his party was divided over Europe and
troubled by scandal. He led the party to a
crushing ddeat in the.l9!7 general electiorl He
was knighted in 2005.

Majorca (Spanish name: Mallorca) A Spanish
island in the Mediterranean Sea, the largest of
the Balearic Islands. The cNef occupations are
agriculture and tourism; cereals, legumes, or-
anges, olives, and figs are produced and marble
is quarried. Area: 3639 sq km (1465 sq mi). Popu-
lation 2m5 est): Z82l Capitat Pa]ma

Makarios lll (Mikhail Khristodolou
Mouskos; 1913-2) Cypriot churchman and
statesmafi archbishop of the Orthodox Church
of Cyprus (lW-n\ and president of Cyprus
(79@-74,1974-nl. In 1956 he was deported to
the Seychelles by the British because of his sup-
port for Greek{ypriot union.

Malabo (name until 1973: Santa Isbel)345w
8,EE The capital of Equatorial Guinea, a port
in the N of the island of Bioko (formerly Macias
Nguema), founded by the British in 1827. Popu-
lation (2O03 est): 92 900.

Malacca (or Melaka) 1.0214N 10214E A his-
toric port in W Peninsular Malaysia the capital
of Malacca state. It was colonized successively
by the Portuguese, Dutch" and British after
1511. Population (latest est): 295299. 2. A state in
W Peninsular Malaysia, on the Strait of
Malacca. Consisting chiefly of a low-lying
coastal pLatl it produces rice, rubber, copra,
tin, and bauxite. Area: 1650 sq km (637 sq mi).
Population (2005 est): 713 000. Crpital Malacca.

malachite An ore of copper consisting of hy-
drated copper carbonate, Cur(OH)rCO3. It is
bright green and is found in deposits of copper
minerals. It occurs in massive form, often with'
a smooth surface.

MSlaga 36 43N 4 2sW A ciry in S spain, in An-
dalusia on the Mediterranean Sea- Founded by
the Phoenicians (12th century Bc), it passed suc-
cessively to the Romans, the Visigoths, and the
Mmrs, before falling to Ferdinand and Isabella
in 1487. A major tourist centre and port, it ex-

ports olives, almonds, and.dried fruits. Popula-
tion (2005 est): 558 287.

Malamud, Bernard (1914-86) US novelist.
With such witty novels as The Assistant (1571
and A Neu Life {-1951) he built a reputation as a
skilful chronicler of Jewish characters and
themes. His other novels include The Tenaflts

l'tg?'Ll nd God's Groce (79Pi2]..

malaria An infectious disease caused by pro
tozoa of the genu s Plasmodium.Malaria is trans-
mitted by. the female Anopheles mosquito,
which lives only in the tropics. There are four
spries of Plasmdium that infect man and
cause different types of malaria. Malignant
tertian malaria (caused by P.,clciporum) is the
most severe; benign tertian malaria (caused by
P. vivax) is less often fatal but there are re-
peated attacks. The parasites invade the red
blood cells and cause them to burst. There is al-
ways fever and there may be fits, diarrhoea
shock and jaundice. There are drugs (such as
chloroquine) to treat and prevent the disease,

but it remains a major cause of death and ill
health in the tropics.

Malawi (name until 1!,63: Nyasaland)A coun-
try in SE Africa, between Tanzania Zambia,
and Mozambique. Lake Malawi lies at its E bor-
der and the land consists mainly of high
plateaus reaching heights of over 3000 m (9800

ft). Mct of the population is Bantu. Ecmomy.
chiefly agricultural. The main subsistence crop
is maize, and cash crops include tobacco, sugar,
and tea- Mineral resources are sparse. Histor)4
the area was visited by the Portuguese in the
17th century and, after Livingstone's explo-
ratiorl became a British protectorate in 1891. In
1953 it was i)ined with Northern and Southern
Rhodesia to form the Federation of Rhodesia
and Nyasaland. Nyasaland became independent
in 19ff. In 1966 it became a republic within the
British Commonwealth with Dr Hstings
Banda (19(E-97) as its first president (subse-
quently life president). Steps towards imple-
menting multiparty democracy were taken in
1993 and in 1994 Bakili Muluzi was elected
president. The euly 2000s saw food shortages
and the devasting spread of HIV/AIDS. In 2004
Bingu wa Mutharika, was declared victorious
in presidential elections. Official languages:
Ctrichewa and Englislr- Currenqr kwacha of 1m
tambala Area: 94 079 sq km (36 324 sq mi). Pop
ulation (2007 est): 13 503 181. Capital: Lilongwe.

Malay.e langrnge of the Indonesian branch
of the Austronesian family spoken in SE Asia
and Indonesia. The dialect of the S Malay penin-
sula is the basis of standard Malay. It can be
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written in Roman or Arabic script. The Malay
people probably migrated to this area from
China between 2500 and 1500 BC. Since t}Ie 15th
century Islam has been the accepted religiorl
but vestiges of former Hinduism surviye.

Malay Archipelago (former name: East In-
dies) An island group in SE Asia, the largest in
the world. It lies between the Pacific and Indim
Ocems md betwen the Asian and Australian
continents. It comprises the Indo[esian, Ma-
laysian, and Philippine islands; New Guinea is
sometimes included.

Malay peninsula The Iand from the "Kra
Isthmus (connecting the peninsula to the
mainland) to the Strait of Malacca (dividing it
from Sumatra). The peninsula is tropical and
partly mountainous, and is occupied by the
states of Thailand (part of the Kra Isthmus),
Malaysia, and Singapore.

Malaysia A country in SE Asia, consisting oF
the 11 states of Peninsular Malaysia (formerly
the Federation of Malaya) and the states of
*Sabah and *Sarawak in N Borneo. Peninsular
Malaysia consists of coastal plains rising to
mountains ir the interior. Most of t]te inlHbi.
tants are Malays and Chinese. Ecoflom)4 the
country industrialized rapidly in the 1970s and
1980s, when the export of cars and electronic
goods created an economic boorn In late 7997
the stmk mket and currenry colLapsed owing
to the financial crisis in SE Asia but growth has
since resumed. Malaysia is a major exporter of
rubber, tin, md palm oil; rice is the chief food
crop. Timber and fishing are also important.
Minerals exploited include tin, iron ore, baux.
ite, ilmenite, and gold- History from the 9th to
the 14th centuries the SriviFya empire domi-
nated the area In the 14th century it was over-
run by Hindu Javanese and in about 1400
Malacca was established as an Islamic centre. In
1511 the port was taken by the Portugrese and
in 1641 by the Dutch. British interest in the
Malay states began in the 18th century and in-
creased with the opening of the Suez Canal.
Following occupation by the Japanese during
World War II, the Federation of Malaya wm es
tablished (19A). Malaya became independent in
1957 and in 196, part of the federal state of
Malaysia. There has been considerable unrest
since the 1960s caused mainly by Chinese re-
sentment of Malay dominance in the govern-
ment. In 19r-98 the severe conomic crisis led
the government to adopt harsh measures,
including the expulsion of some two million
foreign workers. In 2003 Dr Mahathir bin MG
hamad prime minister since 1981stepped down
in favour of Abdullah Ahmad Badawi Official

languge: Bahasa Malaysia. Curreng/: ringgit of
100 serl. Area: 329 78 qkm (727 289 sq mi). Pop
ulation (2007 est): 24 821 285. Capitals: PutraFya
(administrative), Kuala Lumpur (financial).

Malcolm lll (c.1031-93) King of the Scots
(1057-93). He became king after killing *Mac-

beth, the murderer of his father Duncan I
(reigned 1034-,!0). He became a rosl of
William the Conqueror (1072) and was mur-
dered during a raid into N England

Malcolm X (192s-6s) US militmt Black
leader. A former member of the *Black Mus-
lims, he founded the rival Organization of
Afro-American Unity (lgel), which backed vio
lent means of achieving racial equality. He was
assassinated while addressing a rally.

itlaldive+ Republic of (Divehi name: Di-
vehi Rajjeyge Jumhmriyfaa; name mtil 1!)6q
Maldive Islands)A small country in the Indian
Ocean, to the SW of Sri Lanka- lt consists of a
iarge number of small coral islands, grouped in
atolls, of which just over 200 are inlEbited.
Most of the population is of mixed Indiac Sin-
halese, and Arabic descent. Eco'l.om)t coconuts
and fish ae the main exports. Other sources
of revenue are shipping, tourism" and copra
production Historl formerly a dependency of
Ceylon, the islards were officially under
British protection from 1887 to 1965. Theywere
ruled by an elected sultan until 1968, when
they became a republic. The Republic of Mal-
dives became a full member of the Common.
wealth in 1985. Maumoon AMul Gayoom has
been president since 1!78. As most of the is-
lands rise less than 1.E m (6 ft) above sea level.
the future of the Maldives is thEatened by the
ecological changes associated with global
warming. Official language: Divehi Currenqr
rufiyaa of 1fi) laarl Area:298 sq km (115 sq mil
Population (2007 est):369.031. Capitat Mal6.

Mali, Republic of (name until 1959: French
Sudan) A large landlocked country in West
Africa It onsists largely of des€rt, the flood
plains of t}le River Niger providing most of t}Ie
fertfle land The majrxity of the population are
Bambara Fulani and Senufo. Economy chiefly
subsistence agriculture, especially livestak in-
cluding cattle, camels, and shep. The main
crops are rice, millet, cassa\ra" cotton and
groundnuts. Dried and smoked fish cattle, and
groundnuts are the main exports. Industry is
based mainly on the processing of food md
hides and skins. Mineral reserves of bauxite,
uraniurn" and oil are present but only salt and-
small quartities of gold are exploited- Histoir4
from the 4tI century AD the area was occupied
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by successive empires, including those of
Ghana MaIi, and Gao. In the late 19th century it
was conquered by the French and, as French
Surlan, it became part of French West Africa- It
achieved internal self-government as part of
the French Community in 195ti and became a
fully independent republic in 1960. [n 1968 the
government was overthrown in a military
coup led by Lt Moussa Traor6, who became
president in 1969. In 1991 social unrest led to his
overthrow in a coup led by Amadou Toumani
Tour6; free elections were held in 1992 and
Alpha Konare became president Konare
stepped down in 2002 and the former military
ruler Tour6 was elected president. Official lan-
guage: French. Currency: CFA franc of 100 cen-
times. Area- 7204027 q km (,164752 sq mi).
Population (2003 est): 11526000. Capital: Ba-

mako.

mallard A dabbling duck, Anas plotyrhynchos,

common on ponds and lakes in the N hemi
sphere- About 55 cm long, females are mottled
brown and males greyish with a green head,
white collar, reddish breast, black rump, a
curly tail, and a broad yellow bill. Both sexes

have a purple wing speculum.

Mallarm6, 5t6phane (1842-98) French
poet. He became a major figure of the Symbol-
ist movement, believing that the function of
poetry was to evoke the ideal essences that lay
behind the world of actual app€arances. His
b€st-known works include H0rodiade 17864l and
L'Apris-midi d'!n f ane 1765\.

mallow A herbaceous plant of the genus
Malva (30 species), native to N temlErate re-
gions. Mallows, which may be creeping or
erect, grow up to 90 cm tall. They have hairy
lobed leaves and five-petalled flowers, which
are usually purple, pink, or white. The tree
mallow lLowtera arbrtreal is a shrublike bien-
nial, up to 3 m high, with rose-purple flowers.
Famrly, Malvoceae See also MARsH MALLow.

Malm6 55 38N 12 57E A city and port in S swe-
den, on the Sound opposite Copenhagen. It was
a prominent trade aDd shipping centre in the
middle ages. Malmd's varied industries include
shipbuilding, textiles, and food processing.
Population (2000 estl:257 574.

Malory, Sir Thomas (a.fiFlar) English
writer. He was the author of Morte d'Arthur
(c.1,169), a narrative in 21 books of the leg-
endary court of King Arthur, drawn mostly
from French sources. The work was printed by
Caxton in 1,185. Malory was probably a war'
wickshire knight who had fought in France,

became an MP in 1.145, and was several times
imprisoned

Malraux, Andrd (1901-75) French novelist
and essayist. His career included active service
with communist revolutionaries in C}Iirn in
the 1920s, with the Republican forces in the
Spanish Civil War, and with the French Resis-

tance in World War lI. His novels include Man's
Estate (1933) and Days of Hope (1938). He also
wrote on art and produced a volume of mem-
oi s, Antim' iloir e s 17967),.

Malta, Republic of a small country in the
Mediterranean Se4 to the S of Sicily complis-
ing the two main islands of Malta and Gozo and
several islets. Economy. Malta was previously
heavily dependent on British military bases.

The naval dockyards have been converted to
commercial use and port facilities have been
developed; shipbuilding md repair are impor-
tant. There is some agriculture, both crops and
livestock, and fishing. Tourism is now the most
important source of revenue. Exports include
clothing, textiles, machinery, and focd. History:
occupied successively by the Phoenicians,
Greeks, Carthaginians, and Romans, the island
was conquered by the Arabs in 870 AD. ln 1090

it was united with Sicily and in 1530 was
granted to the Knights Hospitallers. ln U98 the
island was occupied by the French and then by
the Britistl to whom it was formally ceded in
1814. As a crown colony it became an important
naval and air base, showing heroic resistance to
German attack in World War II. Malta became
fully independent in 19e1; in 1974 under Dom
Mintoff it b€came a republic within the British
Commonwealttr- Malta joined the EU in 20O4.

Offlcial languages: Maltese and English. Cur-
rency: Maltese lira of 10o cents. Area: 316 sq km
(122 sq mi). Population (2m3 est): 399000. Capi
tal: Valletta.

Malthut fhomas Robert l776f-"18341
British clergyman and economist, famous for
his population theories. In his Essay onthe Prin-
ciple of Porylation lFitst Essay,77q3:Second Essay,

1803) Malthus argued that most of mankind is
doomed to remain at near-starvation level as

growth in food production, which increases at
m arithmetical rate, is negated by the geomet-
rical increase in population.

Malvern 5205N 2 20!tr' A tom in w central
England, in Worcestershire, consisting of Great
Malvern and several villages incorporating the
name. Lying on the E slopes of the Malvern
Hills, it is a sIE town with a famous public
school (Malvern College, founded 1863). Popuia'
tion (1991):31537.
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Malvinas, lslas see FALKLAND rsLANDs.

mamba A large agile highly venomous snake
belonging to the African genus Dendroaspis
(4-5 species). The aggressive black mamba (D.
polylepisl is 4.3 m long, lives in open rocky re-

tundra and aEti(

NoMay lemming

reindeer

musk ox

polar bear

Arctic lox

gions, and preys on birds and small mammals.
The smaller arboreal green mamba (D. argus-
ticeps) reaches a length of 2l rL Mambas are
egg-laying snakes. Familyr Elapidae lcobras,
mambas, coral snakes).
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mammal. This large and diverce group of animals has succeeded in colonizing almost every available habitat on
earth, even the most inhospitable. Representative mammals are shown ftom eight of the world's malor habitat (dre
animals depicted in each habitat are not necessarily fiom the same geographical region).
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Mamet David (Alan) \te4z- ) US play-
wright, screenwriter, and film director. His
plays, which are noted for their naturalistic di-
alogue, include Amtrican BuJfalo (79751, Glen-
garry Glen Ross (19841, and Oleanna (79921.

mammal A warm-blooded aninal belonging
to the class Mammdlta (about 4250 species). The
evolution of mammals from reptiles involved
the development of a temperature-regulation
system with an insulating layer of fur and

temperate grarsland

American bisn
prairie

giant anteater

fEsh wat€l

muskrat

Eh water

American

beaver

dog

Eurasian hedgehog

@
giant otter

dsert

:: 'l
Florida

manatee:'-
Arabian

addax

kangaroo

blue

bottlenose
dolphin

rat

red

t""*.t* $-1fF

rtw kangaroo

harbour seal



mammary gland 558

ID

sweat glands in the skin for cooling. This en-
abled mammals to b€come Nghly active, with
welldeveloped sense orgms and brains, and to
colonize cold climates. The survival of the
young was improved by the evolution of
*mmmary glands, and in placental mammals
a specialized nourishing membrane (the .pla-

centa) in the uterus (womb).
The majority of modern mammalian species

are terrestrial, ranging in size from tiny
shrews to the elephant. However, bats are
flying mammals and whales have adapted to a
wholly marine existence.

mammary gland The gland in female
mammals that secretes milk. Believed to have
evolved from sweat glands, there are one or
more pairs on the ventral (under) side of the
body. The number of glmds is related to the
number of young produced at one birth. Each
gland consists of branching ducts leading from
milk-secreting cells and opening to the exte-
rior through a nipple. ln the most primitive
mammals (Monotremata\ there are no nipples
and the milk is secreted directly onto the My
surface. See also lAcrATIoN.

mammoth An extinct elephant belonging to
the genus Mammuthu' whose remains have
been found in India, Europe, and North Amer-
ica. Of the four types known" the imperial
mammoth (M. impelotoi)was the largest,4.5 m
at the shoulder. The woolly mammoth (M.
primigeniusl had thick body hair and tusks up
to 25 m long.

Man, lsle of An island in the Irish Sea be-
tween England and Ireland It has been a
British Crown possession since 1828 but is vir-
tually self-governing with its own parliament,
the Court of Tynwald. It consists of central
hills rising to 520 m (2034 ft) at Snaefell with
lowlands in the N and S. Tourism is the main
source of revenue, with attractions including
the famous annual Tourist Trophy (TI) motor-
cycle races. Agriculture is varied; sheep and
cattle are raised and produce includes cereals,
turnips, and potatoes. History the island was
originally inhabited by Celts and the Manx lan-
guage survived in common usage rntil the
19th century. The island became a dependency
of Norway fur the 9th century AD and was ceded
to Scotland (1266), coming under English con-
trol after 1,105. Area: 588 sq km (227 sq mif Pop-
ulation (2001): 76 315. Capitat Douglas.

Managua u05N 8518w The capital of
Nicaragua" on the S shore of Lake Managua
Formerly an Indian settlement, it b€came capi-
tal in 18y. It suffered severe damage from

earthquakes in 1931 and 192 and from the civil
war (1979). Population (1995 est, urban area):
1 195 000.

manatee A herbivorous aquatic *mammal

belonging to the genus Trichechus (3 species), of
warm Atlantic waters and coastal rivers of
Africa and America. Up to 45 m long, flEnatees
have a rounded body with tail fin and flippers
and a squarish snout. The American manate€ (T.

monotus) of Florida feeds mafuly at night. Fam-
ily: Trirhechidae, order: Sirenia. See also DUcoNG.

Manaus (or Man{oo) 3065 60mW A city in
NW Brazil, the capital of Amazonas state on the
Rio Negro. Founded in 1650, it became the cen-
tre of the rubber boom (1890-1920). It remains
the chief inland poit of the Amazon basin and
is accessible to oceangoing steamers. Exports
include rubber, brazil nuts, timb€r, and other
forest products. Population (2000): 1391724.

lUlanawatu Raver A river in New Zealand
in SW North Island flowing generally W and
SW to the Tasman Sea NE of Wellington The
surrounding plain is one of New Zealand's
most productive farming areas. Length: 182 km
(113 mi).

Man Booker Prite see BooKER PRrzE.

Manchester 1.5330N 215w A city in NW
Englald, in Manchester unitary authority,
Greater Manchester, situated on the River Ir-
well and forming part of a large conurbation.
Linked with the Mersey estuary by the Man-
chester Ship Canal (opened 1E94), it is an impor-
tant port as well as England's second largest
commercia-l centre (banking, insurance). Indus-
tries include chemicals, engineering, clottring,
printing, paper, rubber, food products, and
electrical goods. It is also a cultuml and educa-
tional centre. The lsth<entury parish church
became Manchester Cathedral in 7847. Hlstory.
the Roman fort of Mmmiurn Mmchester de-
veloped as a regional market place for raw
wool and flax and finished pieces. From the
mid-18th century it became the world's main
cotton-manufacturing towrl lts rapid groMh
led to industrial discontent and political agita-
tion (see pETERLoo MASSACRE). It also nur-
tured the basic principles of economic and
political liberalism, embodied in the Manche-
ter Schol (a group of politiGl mnomists, tl..e
most famous being John 

*Bdght (1811-89) and
Richard CoMm (1E(X-65)). Population (199[):

402 889. 2. A unitary authority in NW Englan(
in Greater Manchester. Ar€ 116 sq km (45 sq
mi). Population (2001 est): 392 819.

Manchuria A region in NE China bordering
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on Russia, roughly compdsing the provinces of
Heilongjiang, Jilin, and Liaoning. It is moun-
tainous in the E and W with a large central fer-
tile plain, which is a major industrial and
agricultural area. Products include timber,
minerals, such as coal and irorl and fistr- His-
tor]4 the area was for centuries inhabited and
fought over by the Manchu, Mongols, and Chi.
nese. Their power struggles resulted in em-
pires established over China by the Mongols
(1279-7368i sse yuAN) and Manchus 1164-1972i
see qING). In the late 19th century it was domi-
nated by Russia (1898-1904) and then by Japan
(19()5-45). In 1931, following the Mukden Inci-
dent (see SHENYANG), Japanese forces invaded
Manchuria and established the puppet state of
Manchukuo. After 1915 the area rrceived much
aid from the Soviet Union until the 1960s,
when the break between China and the Soviet
Union took place. Since then military forces
have been massed along the border. Area:
about 1 300 000 sq km (502 000 sq mi).

Mandalay 27s7%ME A city in Myamar
(Burma), on the Irrawaddy River. The last capi-
tal of the Burmese kingdom, it fell to the
British in 1885. It has numerous monasteries,
temples, and pagodas and is the site of a uni-
versity (1941). Mandalay is the principal corn-
mercial centre of Upper Burma. Population
(2004 est): 1U6 900.

mandarin Chinese bureaucrat, whose ap
pointment in the civil seruice was by examina-
tio[ Mandarins occupied a privileged position
in society and spoke the Mandarin dialect of
*Chinese, which in its standard, Beijing, form
is now spoken by 70% of the population.

iiandela, Nelson (Rolihlahla) (rst8- )
South Afrim statesmn; president of South
Africa (1991-99). He was a lawyer, practising in
Johannesburg, when he was acquitted of trea-
son (1961) but retried (1963-54) and sentenced
to life imprisonment; his release was finally
achieved in 1990. He became president of the
African National C,ongress in Dql. In 1993 he
signed South Africa's new transitional multi-
racial constitution, which marked the end of
apartheid, and was awarded the Nobel Peace
Prize with F.W. de Klerk. In the country's flrst
multiracial election he won an overwhelming
victory for the ANC. By the late 1990s, he was an
influential md much respected world states-
rnarl His wife, Winnie Mandela (l93a- ), also
beome active in South African politics but in
1991 she was found guilty on a charge of kid-
napping ald being accessory to assault. She and
her husband separated in 1992 and divorced irt
7%.

Mandelson, Peter (Benjamin) 0es3- )

British politiciarl He became the Labour Par-
ty's director of communications in 1985 and an
MP in 192. He johed the cabinet in 1997 but re-
signed (1998) when it was revealed that he had
failed to disclose a loan from a colleague. In
1999 he became secretary of state for Northern
Irelald but in 2001 he was forced to resign
again over his alleged interoention in a pass-
port applicatioL He became a European Com-
missioner in 2004.

mandolin A plucked musical instrument,
generally having four double wire strings
tuned as the vlolirl" It is played with a plec-
trum, using a tremolo to sustain longer notes.
It is used in informal music and more rarely as
a solo or orchestral instrument.

mandrake A herb of the genus Mandragora,
especially M. oJftcinarum, native to Europ€. It
has large simple leaves, white flowers, and a
thick forked root, which was formerly be-
lieved to have healing and aphrodisiac proper-
ties. Family: Solafl aceae.

mandrall A large *Old World monkey, Man-
drillus sphinx, of West African coastal forests.
Theyare 66-84 cm long including the tail (5-7.5
cm), with red and blue muzzle and buttocks
and yellow-brom hair. They live in family
groups and forage for plants and insects.

Manet Edouard (1832-83) French painter.
By 1860 he was painting contemporary scenes,
but throughout his career he remined in-
debted to the Oltl Masters, particularly
Veldzquez and Hals. He exhibited at the Paris
Salon, where such paintings as Olyr?r pio and DO-

jeuier sur l?rrbe (both Louwe) were scorned
and derided. In the 1870s he adopted the tech-
nique of the impressionists. Such paintings as

The Bakony ll,orwe) and The Luncheon (Munich)
anticipate 2othrentury art by making brush-
work, colour, and design more important than
the subject matter.

manganese (Mn)A hard grey brittle Eansi
tion element that resembles irorl first isolated
in 1Z  by J.G.Galn (1745-1818). It occurs in na-
ture in many minerals, especially pyrolusite
(MnO,) md rhodochrosite (MnCO.), in addition
to the extensive deposits of-manganese nod-
ules discovered on the deep ocean floors. lt is
extracted by reduction of the oxide, with mag-
nesium or aluminium, or by electrolysis. The
metal is used in many alloys, particularly in
steel" in which manganese improves the
strength and hardness. Manganese forms com-
pounds in a number of different *valence

states: for example MnO, Mn O., MnQ. The per-

q



mange 560

D

manganate ion (MnO"-) is a well-known oxidiz-
ing agent. At no 25: at wt 5'49380; mp
7246+3"Cibp 2062"C.

mange A contagious skin disease, caused by
mites, that can affect domestic livestock, pets,
and man (see scABIEs). The parasites bite or
burrow into the skin causing hair loss, scaly
dry skin, pimples, blisters, md intense itching.
Treatment is with a suitable insecticide, such
as gamma benzene hexachloride.

mango A large evergreen tropical tree,
Mangifera ifldica, native to SE Asia but culti-
vated throughout the tropics for its fruit.
Growing 6-18 m higlL it has long narrow
leaves and pinkish flowers. The oblong fruit,
up to 2.3 kg in weight, has a green, yellow or
reddish skin md contains a stony seed sur-
rounded by juicy orange edible flesh that has a
spicy flavour. Family. Anocardiaceae-

mangroves Shrubs and trees forming dense
thickets and low forests on ccsta.l mudflats,
salt marshes, and estuaries throughout the
tropics. Many are evergreen, with shiny leath-
ery leaves and aerial supporting (prop) roots.
The main species are the common or red man-
grove (Rhizophora manglel, t}]e black mangrove
(Avicennia nitidal, and Sofl?rratia species.

manic-depressive psychosis (or bipo-
lar disordcr) A severe mental illness causing
repeated episodes of *depression, mania (exces-
sive euphoria and overactivity), or both. Long-
term treatment wittl lithium salts can prevent
attacks or reduce their frequency and severity.

Manichaeism A religion influenced by both
*Gnosticism and Chdstianity. It originated in
Persia (c.230 ao), spread throughout Asia and
the Roman Empire, and survived in Chinese
Turkistan until the ]jlth century. Its fornder,
Mail(c.216-c.n6), was martyred by the adher-
ents of Zoroastrianism (see zoRoAsrER). FuD-
damental to his creed was the belief that
matter is entirely evil, but within each individ-
ual is imprisoned a soul, which is a spark of the
divine light.

Manila 1430N 121128 The capital and main
port of the Philippines, on Manila Bay in Luzon
Founded by the Spanish in 1571 it suffered sev-
eral foreign occupations over the centuries
and the old town was destroyed in World War
II. The offlcial capital was transferred to que-
zon City on the outskirts (19a-76). An educa-
tional centre, it has over 20 universities,
including the University of Santo Tomas
founded in 1611 It has one of the finest har-
bours in the world and is also an important in-

dustrial centre; its industries include textiles,
pharmaceuticals, md food processing. Popul+
tion (2000): 1 581 0E2.

manioc See cAssAvrt

Manitoba A province of centra.l Canada. in
the centre of North America Although it is one
of the Prairie Provinces, only the SW is true
prairie. Further to the NE lies the *Red River
Valley and tfiree large lakes (Winnipeg, Win-
nipegosis, and Manitoba) with extensive fc
rests in the N. Manitoba's economy is based on
large mechanized farms producing grains and
livestock Forests, fisheries, and hydroelectric-
ity are also important. Manitoba produces cop-
per, gold, zing silver, nickel and oil Greater
*Winnipeg contains over half the population
History originally exploited for furs, Manitoba
first attracted dispossessed Scots Highlanders
as settlers (1812). Acquisition of the area by
Canada (1869) provoked th€'Riel Rebellion
(1869-70), ar uprising of Frendr-speaking
M6tis. Manitoba became a province in 1870.
Area:5482ts5 sq km (2n24 sq mi). Population
(2001 est): 115O200. Capital: Winnipeg.

Mann, Thomas (1875-1955) C,erman novelisr.
Art and the artist are his main themes, in the
novella Death invenice (19l2l,The Magic Moun-
toin (19241, and Doctor Folsrils (1947), a novel
about a modern composer of genius. His other
works include Joseph and His Btothers (1933-,14),
a series of four novels based on the biblical
story of Joseptr. and the picaresque Felix Krull
(19t{). Mann opposed Nazism and rlras forced to
emigrate to the USA in the 1930s. He was
awarded a Nobel Prize in 1929.

mannefism An art movement dominant itr
Italy from about 1520 to 1500. Mannerism de
veloped out of the *Renaissance style, some of
its characteristics being evident in the late
work of *Raptrael and Michelangelo. It aimed
to surpass the Renaissance style in virtuosity
and emotional impact. In painting this led to a
distortion of scale, an elongation of forru and
dissonance of colour. Leading mannerist
painters were Pontormo, Parmigianino, *Va-

sari" and *Bronzino.

Mannheim 4930N 828E A city in Sw C€r-
many, in Baden-Wtirttemberg at the coD-
fluence of the Rivers Rhine and Neckar. It was
the seat of the Electors Palatine (17ZH) and
has a notable baroque castle. It is a major port
with an oil refinery and its manufactures in-
clude motor vehicles md agrioltural machin-
ery. Population (1999 est): 308400.

manometef An instfument for measuring
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pressure differences. The simplest form con-
sists of a U-shaped tube containing mercury,
one arrn of which is comected to a source of
pressure and the other is open. The difference
in height of the liquid in the arms is a measure
of the pressure difference.

manof The most common unit of agrarian
organization in medieval Europe, introduced
into England by the Normans. The manor was
essentially the lord's landed estate, usually con-
sisting of the lord's own farm (the demesne),
and land let out to peasant tenants, chiefly
*villeins, who worked for the demesne and
were legally dependent upon their lord.

Mansfield, Katherine (Kathleen Mans-
field Beauchampt 1888-1923) New Zealand
short-story writer. She came to Europe in 1908

and published her first collection of stories in
1911 Bliss (1920) and The Gaden Party (1922\ con-
tain her best-known stories, often compared in
stylistic subtlety to those of Chekhov.

manslaughter The crime of killing a per-
son either (1) accidentally by an unlawful act or
by culpable negligence or (2) in the heat of pas-

sion, after provocation. The second case is
closely related to murder, and is possible only
if there is no evidence of premeditation.

manta rayA *ray f,sh,also called devil ray or
devil fish, of the family Mobulidae.60-660 cm
long, they ffim near the surface of warm-
temperate and tropical waters, feeding on
plankton and small animals swept into the
mouth by hornlike feeding fins projecting
from the front of the head.

Mantegna, Andrea (c.1431-1506) ltalim
Renaissance painter and engraver, born near
Vicenza. His marriage (1453) to the daughter of
Jacopo 

*Bellini connected him with the Venet-
ian school. As court painter to the Duke of
Mantua from 1459, he painted nine panels de-
pictitgTheTriumph of Caesar (Hampton Court,
London). His fresco decorations for the bridal
chamber of the ducal palace include portraits
of members of the Mmtuan court and an il-
lusionistic ceiling, which anticipates the *ba-

roque.

mantis An insect belonging to the family
Mantidae (2000 species), found in tropical and
warm temperate regions. Up to 125 mm long,
mmtids blend with the surrounding vegeta-
tion and are voracious carnivores, using their
forelegs to capture insects and other small m-
imals. The "praying" position held by the
forelegs at rest accounts for the nme praying

mantis, applied in particular to Mafltis religiosa.
Order: Dictyoptera.

Mantua (ltalian name: Mantova) 4510N
1047E A city in N Italy, in Lombardy on the
River Mincio. Notable buildings include a
cathedral (10th-18th centuries) md a 14th-
century castle. An important tourist centre,
Mantua also has tanning, printing, and sugar-
refining industries. Population (latest est):
54 808.

Maori a Polynesian people of New Zealand,
who make up about 10% of the population
They trace their origins to migrants, probably
from the Cook Islands, who came in canoes
around 1350. They were an agricultural people
who lived mainly in the North Island in large
fortified villages of timb€r dwellings. The tra-
ditional arts of wood carving and dancing still
survive but urbanization and Christianization
have largely destroyed the Maoris'way of life.

Mao Tse-tung (tr Mao Ze Dong; 1893-1976)
Chinese communist stat€sman. Born into a
p€asant family, he was a Marxist by 1920 and
helped to form the Chinese Communist Party
(CCP) in 1921. In 1931 he becarne chairman of the

Jiangxi Soviet. Forced to evacuate Jiangxi in
1934, Mao led the communist forces on the
Long March. His arrival in Yan'an in 1935

marked his emergence as a leader of the CCP.

Following the defeat of Japan in the Sine
Japanese War of 1937-45, civil war was re-
sumed, ending in communist victory. In 1949

Mao, as chairman of the Communist Party, prc
claimed the establishment of the People's
Republic of Ctrina. Mao's political writings
formed the theoretical basis of the new gov-
ernment and led to the founding of communes
and the Great Leap Forward- He stepped down
as chairman in 1958, but reappeared with
greater standing during t}le *Cultural Revolu-
tion.

The modified form of "Marxism developed
by Mao is known as Maoism Mao's strategy for
revolution in Ctrina gave central importance to
peamt armies rather thm to the action of the
industrial working class in urban centres. Sim-
ilarly, he believed tlat the socialist revolutions
would develop first in the underdeveloped
countries rather than in advanced capitalist
countries.

maple A shrub or tree of t}le genus Acr (over
200 species), widespread in N temperate re-
gions and often grown for timber and orna-
ment. Growing 6-35 m higtL maples usually
bear lobed leaves, which turn yellow, orange,
or red in autumrl and small yellow or greenish

d
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Me@tor prciB'tion

(y'indri@|. The globe is prcj€ted
the Mercalor prqect@n being the

00

0

0
onto a cylinder,
best known.

@
coni6l. The globe is prcjKted onto
the cone a5 i, it (ontained a surce of
light @sting a shadow of its features
onto the cone, resulting in a IIat projection
when the cone 6 unfuded The cone
may touch the globe along one parallel of
latitude or inteEct alonq two parallels.

orthographic prci*tlo

Pete6'prcjection, Designed by the German historian, Arno Peters, in 1973,
this moditled cylindri@l equal-area prcjKtion dras attention away from
Europe, I(using instead on the dryeloping countn6, which are pl4ed
prominently in lhe centre of the map. lt aims to show counlries more
accurately in relation to their true size but has an odd appearance in that land
surfaces cloF to the equator are elongated and thoE in high latitudg are
compressd.

equator

aimuthal (o. zenithal). The globe i5 pictured as a
flatttred disc. lt may be prcjected as if it were sen trom
a point in the centre of the eadh (gnomonic), from a
point on the far side of the earth (stereographic), or lrom
a point in space (ofthographic).

map proiection

flowers, which give rise to paired winged fruits
(samaras). The sugar maple (A. mccharuml of E

North America is the surce of mple sugar.
Family. Aceraceae.

map proj€Ction The representation of the
curved surface of the earth on a plane surface.
The parallels of latitude and meridians of lon-
gitude (see LATTTUDE AND LONGITUDE) are
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represented as a network of intersecting lines.
It is not possible to produce a projction of the
earth's surface without some distortion of
area, shape, or direction. In the conical projec-
tion the globe is projected onto a cone with its
point above either the North or the South Pole.
In the rylindrical prcjection the globe is prc
jected onto a cylinder touching the equator;
the *Mercator projection is of this rype. Part of
the globe is projected upon a plane from any
point of vision in the azimuthal projection

Maputo (name until 1975: Lourengo Marques)
25585 3235E The capital and chief port of
Mozambique, on Delagoe Bay. It became the
capital of Portuguese East Africa in 1907. It is a
mal)r East African port, exporting minerals
from South Africa, Swaziland" and Zimbabwe.
Population (1997): 989 386.

marabou A large African "stork,Leptoptilus
crummiferus- It is 150 cm tall with a wingspan
of 2.6 m and has a grey-aad-white plumage, a
bare black-spotted pink head and neck with a

pendulous inflatable throat poudl and a huge
straight pointed bill.

Maracaibo ro ++N z 37w The second largest
city in Venezuela, a port on the NW shore of
Lake Maracaibo. Its economic importance is
based on oil production: industries include
petrochemicals. Population (2000 est): 1764038.

Marai6 lsland (Portuguese: Ilka de Maraj6)
The world's largest fluvial island, in NE Brazil
in the Amazon delta. Area: 38 610 sq km (15 444
sq mi).

marasmus see KwAsHroRKoR

Marat Jean Paul (1743-93) French politi-
cian, journalist, and physicim He devoted him-
self to radical journalism during the French
Revolution, becoming editot of L'Amidu peuple.

Elected to the National Convention in 1792, he
was murdered by Charlotte Corday (1768-93), a

member of the Girondin party, whom Marat
had helped to overthrow (1793).

marathon A longdistance running race
over 42 195 m (26 mi 385 yd). The marathon de-
rives its name from the story of a soldier who
ran from the battlefield of Marathon to Athens
with news of the Greek victory. As different
courses vary, there is no official world record;
the fastest time is 2 hours 6 minutes 50 seconds
(1988) by Belanyeh Dinsamo (Ethiopia).

Marathon, Ba(tle of (.190 Bc) The bartle
during the *Greek-Persian Wars in which the
Athenians under *Miltiades defeated the Per-
sians. *Phidippides was sent to summon SPar-
tm help but the Spartms arived too late.

marble A rmk consisting of metmorphosed
limestone, although the term is used of any
rock, particularly limestone, that can be cut
and polished for ornamental use. Pure marble
is white recrystallized calcite, but impurities,
such as dolomite, silica, or clay minerals result
in variations of colour. Certain quarries in
Greece and Italy have been producing large
quantities of marble since prechristian times.

Maburg disease see cREEN MoNKEy Drs-
EASE.

marcasate A pale bronze mineral form of
*pyrite. It mcurs as nodules in sedimentary
rocks as a replacement mineral particularly in
chalk Marcasite jewellery is sometimes pyrite
but more often polished steel or white metal.

Marceau, Marcel (1923- | French mime.
He begaa to study mime in 1946 and gradually
developed the original character Bip, a $,hite-
faced clown. As well as giving solo perfor-
mances, he formed his own mime company.

Marcellus, Marcus Claudius (d208 Bc)
Roman general in the second Punic War. Cho
sen to check Harmibal's advance through ltaly,
he captured Syracuse and harassed the Car-
thagidan armies in S Italy.

Marches The border areas of England and
Wales, conquered between 1067 arld 1238 by
vassals of the English kings. The sacalled
marctrer lords enliryed enormous powers until
the union of Wales and Englmd in the 1530s.

Marciano, Rocky gocco Frmcis Mar-
chegiano: 1923-69) US boxer. He took the world
heavyweight championship from Joe Walcott
in 1952 and retired undefeated in 1956, after 6
defences. Unbeaten in his 49 professional
fights, a record among world heavyrveight
champions, he was killed in an aircrash

Marconi, Guglielmo (1874-1937) Italian
electrical engineer, who invented, indepen-
dently of Aleksandr Popov (1859-1905), commu-
nication by radio. On reading about the
discovery of radio waves, Marconi built a de
vice that would convert them into electrical
signals. He then experimented with transmit-
ting and receiving radio waves over increasing
distances until, in 1901, he succeeded in trans-
mitting a signal across the Atlantic Ocea[ For
this work he shared the Nob€l Prize for Physics
in 1909.

Marcos. Ferdinand E(dralin) (1917 8e)

Philippine statesman: president (1965-86). In
1172 he declared martial law and aszumed dic-
tatorial powers. The murder in 1983 of opposi

@
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tion leader Begnino Aquino Jr, with alleged
govement complicity, caused unrest that
culminated in a popular uprising in 1986, when
Marcos was forced to go into efle. In 1988 he
and his wife Imelda Romualdez Marcos (c.

1930- ) were charged in the US courts with
embezzlement and fraud. He died before he
could be tried; Imelda was cleared in 1990 but
found guilty of corruption in 1993.

Marcus Aurelius (121-180 AD) Roman em-
peror (151-180), in association with Lucius
Verus (130-169) from 161 md alone from 159.

Although he is known as the philosopher em-
peror on account of his Meditations (12 books of
aphorisms in the Stoic tradition), his rule was
active.

Marcuse, Herbert (1898-1979) Germm-born
US thinker. His radical anti-authoritarian phi
losophy evolved from the Franldurt School of
social research" Marcuse attacked both West-
ern positivism and orthodox Marxism in such
books as Tht Ethks oJ Revolution (1966) and
Countn-Relollttion afld Re.lolt (L973].

Marengo, Battle of lra.June 1800)A battle,
fought 5 km (3 mi) SE of Alessandria, in
Napoleon's ltalian campaign (see REvoLUTToN-
n.RY AND NAPoLEoNIc WARS). Napoleon was
surprised by the Austrians with his forces di-
vided and only the timely arrival of reinforce-
ments made French victory possible.

Margaret of Anjou (143G-82) The wife
(1445-77]. of Henry W of England; their mar-
riage constituted an attempt to cement peace
b€tween England and France during the Wars
of the *Roses, in which she was one of the most
formidable Lancastrian leaders. She was cap-
tured and imprisoned after the Lancastrian de-
feat in the battle of Tewkesbury (14n). After
her husband's death she returned to France
(7476]|.

Margaret Tudor (1489-1tr1) Regenr of Scot-
land (1513-14) for her son James V. The elder
daughter of Henry VII of England and rhe wife
of James IV of the Scots (d.1513), she was ousted
from the regency by the English but played an
active role in politics until 1534.

margarine A butter substitute that does not
contain dairy-product fat. A fype of margarine
was flrst produced in France in 1869 from beef
tallow. However, vegetable oils were only able
to be used extensively after 1910, when a hy.
drogenation process was developed to solidify
the liquid vegetable oils by adding hydrogen to
saturate some of the unsturated fatty-acid
residues in the oils. ln modern margarine, pas-

teurized fat-free milk powder is emulsified
with mter md such refined vegetable oils m
soya-bean oil, groundnut oil, and palm-kernel
oil. Vitamins A md D are also added- Soft mar-
garines contain only lightly hydrogenated oils,
retaining a large part of their unsaturated na-
ture.

Margrethe I! (19,10- )Queen of Denmark
lLS72- I, who succeeded her father Frederick
IX after the Danish constitution had been aI-
tered to permit the accession of a womar In
1967 she married a French diplomat Henri de
Laborde de Monpezat (Prince Henrik;1934- ).

marguerite A perennial herb, Chrysanthe-
mum Jrutescens,also called Paris daisy, native to
the Canary Isles. Each stem bears a large daisy.
like flower. The name is also applied to the
*oxeye daisy. See clso cstysextHurrurvr.

Mari An ancient city on the middle Euphrates
River in Syria. Commanding major trade
routes, Mari throve during the early Sumerian
period (see sUMER) and under the rule of
Akkad (c.230O Bc). Its archive of 25000
cuneiform tablets throws light on contempo.
rary diplomacy, administration" and trade.

Mariana lslands (or Ladrone lslands) A
group of mountainous islands in the W Pacific
Ocean, comprising the US unincorporated ter.
ritory of *Guam and the US commonwealth
territory of the Northern Marianas. StEtegi.
cally important, they include the islands of
Tinian and Saipan Discovered in 1521" the is-
lands were colonized by Spanish Jesuits after
1668. Sugar cane, coffee, and coconuts are prG
duced. Area:958 sq km (370 sq mi). Population
(2001 est): 221.10O.

Marianas Trench A deep trench in the
earth's crust fui the W Pacific; it is the greatest
known ocean depth (11033 m). It marks the site
of a plate margin (see PLATE TEcToNrcs),

Mount Everest 8848 m

5ea level

lrarianas Treoch

Marianas TGnch
11033m
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where one plate is being submerged beneath tical, metaphysical, and scientific knowledge as
another. complementary.

Maria Therera (1717-80) Archduchess of
Austria (1740-80). Her father Emperor Charles
VI issued the Pragmatic Sanction (1713) to en-
able Maria Theresa, as a woman, to succeed to
his Austrian territories. Her accession never-
theless precipitated the War of the *Austrian

Succession (1740-4f,). Under the influence of
Crunt von Kaunitz (U11-94), Maria Theresa
substituted her English alliance with a French
coalition but in the subsequent *Seven Years'
War (1756-63) Austria suffered resounding de-
feat. At home she combined absolutism with a
memure of reform.

Maribor (German name: Marburg) 4535N
15,10E A town in N Slovenia, on the River Drava.
A former Habsburg trading centre, it is now
one of Slovenia's largest industrial centres.
Population (1996 est): 134 289.

ilarie Antoinette (?55{3) The wife of
Louis xvl of France, whose uncompromising
attitude to the *French Revolution con-
tributed to the overthrow of the monarchy.
The daughter of Emperor Francis I and Maria
Theresa, she married the dauphin Louis in 120.
Her extravagmce md alleged immorality con-
tributed to the unpopularity of the CrowL
Aftgr the overthrow of the monarchy and
Louis' execution" she was guiuotined

marigold One of several annual herbaceous
plants of the family Compositae,popular as gar-
den ornamentals. The pot marigold (Calendula
orfrinalisl, native to S Europe, bears orange
or yellow flowers. The African and French
marigolds (genus Tagetes) have single or double
flowers with large outer florets; there are sev-

eral dwarf varieties &e also uersn u.rnI-
GOLD.

Mariner pnobes A series of successful US
planetary probes. Mariners 2 md 5 approached
Venus in 1962 and 1967, while Mariner 10 flew
past Venus in 1974 and then three times past
Merory ir t974-75. Mariners 4 (1965), 6 and 7
(1!X9), and 9 11977-721 investigated Mars, with
Mariner 9 going into Martian orbit. Mariners
U and 12 were renamed the *Voyager probes.
Mariners 1, 3, and 8 did not achieve their mis-
sions.

lliaritain, lacques (1882-1923) French
Roman Catholic thinker. He applied St Thomas
*Aquinas' methods to contemporary social
problems. Is Degr€s du savoir (7932) treats mys-

Maritime Alps (French name: Alpes Mar-
itimes) A range of mountains in SE France and
l.IW ltaly, running about 130 km (81 mi) along
the border and constituting the southemmost
arm of the Alps. It reaches 329 m (10 817 ft) at
Punta Argentera"

maritime law The branch of Iaw relating to
ships and shipping. The Romans, borrowing
from the customs of Rhodes, imposed a code in
the Mediterranean that was international and
uniform in character. This uniformity was pre
served until fthrentury nationalism gave rise
to various individrrel codes. The English Admi-
ralty Court established in the 14th century
developed very broad powers in deciding ques-
tions of commercial law, but in the 17th cen-
tury was restricted to matters'done upon the
sea-" Today the Admiralry Court is mainly con-
cerned with cases involving salvage and colli
sions at sea. A certain internatioMl uniformity
has been achieved by the C.omit6 maritime in-
ternational (CMI), in which 31 member states
have agreed and ratified a number of maritime
conventions.

Maritame Provinces (MaritimGs 07 At
latrtic PrDvinces) The easternmost provinces
of C-anada on the Atlantic coast and the Gulf of
St I:Mence. They consist of *New Bruswick,
*Nova Scotia *Prince Edward Island and usu-
ally *Newfoundland and lie in the Appalachian
Highlands.

marioram One of several aromatic perennial
herbs or small shrubs of the Eurasian genera
Origanilm (about 13 species) or Mdjoron@ (about
4 species). Wild marjr:ram (0. vulgaris), is a hairy
plant,30-80 cm tall, haring clusters of small
tubular pinkish-purple flowers. Sweet marjo
ram (M. hortensis), is widely cultivated for its
aromatic leaves and flowers, which are used as
culinary flavouritg. Family, LaWatae.

Mark St A New Testament evangelist, tradi
tionally the author of the second C,ospel. A
cousin of *Barnabas. he went with him and
Paul on their first mission. Subsequently he
seems to have assisted PauI in Rome. where he
also acted as interpreter for Peter. Feast da)4 25

April. the Gospel according to Mark is the ear-
liest of the Gospels, written c. 65-70 AD.

Mark AntonylMarcus Antonius: c. 83-31 Bc)
Roman general and statesman. Following
Julius Caesar's assassination, Antony came into
conflict with Octavian (see eucusrus) but they
were Later reconciled and formed the second

@



marthor 566

re

Triumvirate with Lepidus (43). In 42 Antony de-
feated his opponents, Brutus and Cassius, at
*Philippi. In 37 he abandoned his wife Octavia
(Octavian's sister) to live with Cleopatra in
Egypt. ln 32 the Senate declared war on Egypt
and Antony was defeated at "Actium. Both he
and Cleopatra committed suicide.

markhor A large wild *goat, Capra f alconeri,
of the Himalayas. Over 100 cm tall at the shoul-
der, markhors are red-brown in summer and
grey in winter and have massive corkscrew-
like horns.

Markova, Dame Alicia (Lilian Alicia
Marks: 1910-2004) British ballet dancer. She
joined Daghilev's Ballets Russes in 1925 and the
Vic-Wells Ballet in 1931. Her dancing was noted
for its lightness and delicacy, particularly evi-
dent in her performances in Giselle, Swan Lake,

nd ks Sylphides.

marl A calcareous clay that is soft and plastic
when wet; consolidated marl is usually called
marlstone. Marls are deposited in wat€r, either
fresh or marine. Marls and marlstones are used
in the mmufacture of cement.

Marlborough, John Churchill, 1st
Duke of (1ffi-7722\ British general. He sup-
pressed Monmouth's rebellion against James Il
(1685) but subsequently supported the *Glori-

ous Revolution (1688) against James. As com-
mder in chief in the War of the *Spanish

Succession, he won the great victories of
*Blenheim (1704), Ramillies (1706), Oudenaarde
(1708), and Malplaquet (1709). A *Whig, his po-
litical importance owed much to the influence
of his wife Sarah Gurdrill (born Jennings;
7660 UU), a confidante of Queen Anne. Fol-
lowing Sarah's fall from favour, he was
charged with embezzlement and dismissed
(17u). See also BLENHETM PALACE.

marlin A large game fuIl also alled
spearfish, belonging to the genus Tetrapttrus
(or Makaira). It has an elongated body, up to 25
m long, a cylindrical spearlike snout, and a long
rigid dorsal fin. Marlins are fast swimmers, m-
curring in all seas. Family: Istiophorid.ae; order:
Perciformes.

Marlowe, Christopher (1564-e3) English
dramatist md poet. His inyolvement in secret
political activity while a student at Cambridge
may have had some bearing on his death in a
tavern flght in Deptford. His development of
blank verse and dramatic characterization in
Ns plays, which include Tamburlaine the Great
(written about 1587) and FailstLs (probably

1592), prepared the way for the achievements
of Shakespeare.

Marmara, Sea of a sea lying between Eu-
ropean and Asian Turkey and befween the
Bosporus and the Dardanelles. In it lies the is-
land of Marmara, where marble and grmite
have long been quarried. Area: 11474 sq km
(4a29 sq mi).

mafmoset A small South Americn monkey
belonging to the genera Callilhrix (9 species)
and Cebuella (one species-the pygmy mar-
moset), with claws instead of fingemils. Mar-
mosets are 2HO cm long including the tail
(10-38 cm) and have silky fur, often strikingly
marked, and long balancing tails. They feed on
fruit, insects, eggs, and small birds. Family Col-
lithricidae.

marmot A large ground squirrel belonging
to the genus Marmota (8 species), also called
groundhog, of Europe, Asia, and Nortfr Amer.
ica. Marmots are 30-60 cm long and inhabit
mountainous areas. The woodchuck lM. fioltaxl
lives in North American woodlands.

Marne, RiverA river in NE France. Rising on
the Plateau de Langres, it flows N and W to join
the River Seine near Paris. Linked by canal to
the Rivers Rhine, Rh6ne, and Aisne, it was the
scene of two unsuccessful German offensives
during *World War I (1914, 1918). Length: 525
km (326 mi).

Marquesas lslands A group of 12 volcanic
islands in the S Pacific Oceaa, in French Polyne-
sia (annexed 1842). Nuku Hiva is the largest.
Mountainous and fertile, the islands export
copra, cotton, pearls, and vanilla. Area:1287 sq
km (,197 sq mi). Population (2002):4712. Capital:
Atuona, on Hiva Oa

Marrakech (or Marrakcsh) 3149N 800rr1r'

The second largest city in Morocco. Founded in
1062, it was for a time the capital of the Moor-
ish kingdom of Morocco. It is an important
commercial centre, producing carpets and
leather goods. Population (2004): 823 154

marfam gfass A coarse pererurial "grass of
the genus Ammophila (2 species), also called
beach grass or sand reed, which grows on sandy
cmsts of temperate Europe, North America
and N Africa- About 1 m higll it has tough scaly
uderground stems, which can spread over
Large areas. It is used to stabilize sand dunes.

Marranos See coNvERsos.

marrow (botany)A trailing or climbing vine,
Cucurbita pp.o,probably native to the Americas
md including several varieties rultivated as
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vegetable crops. Marro$,s bear yellow or or-
alge cupshaped flowers and large long fleshy
fruits, which have orange, greeu or yellow
skins. Famil;r Culrbitaceoe. See also couR-
GETTE.

marow (mlogy) The soft tissue contained
in the central cavities of bones. In early life the
marrow of all bones is engaged in the manu-
facture of .blmd cells: it is called red marrow.
In adult life the marrow of the limb bones be-
comes filled with fat cells and ceases to func-
tion: this is yellow marrow.

Mat's (astronomy) The fourth planet from the
sun, orbiting the sun every 687 days at a mean
distance of 227.9 million km. Its diameter is
6794. km and its period of axial rotation 24
hours 37 minutes 23 seconds. It has two small
*satellites. The Martian atmosphere is 95% car-
bon dioxide and is very thin (surface pressure 7
millibars). The dry reddish dustrovered sur-
face is heavily cratered in the S hemisphere
while N regions show signs of earlier volcanic
activity. In 2001 NASA launched the Mars
Odyssey Probe, which subsequently orbited the
planet ,100 km (250 mi) above the surface, car-

rying out detailed chemical and geological sur-
veys. Two NASA Mars Exploration Rovers were
successfully lmded on the planet in 2m4

Mar1' (mythology) The Roman war god, the
son of Juo. He was identined with the Greek
*Ares and is usually portrayed as an armed
warrior. Originally a god of agriculture, he was
later worshipped at Rome as a major deity and
protector of the city.

Maltsala (ancient name: Lilybaeum) 37,18N
1227E A prlt in ltaly, in W Sicily. Founded in
397 Bc as a Carthaginian stronghold, it has an-
cient remains and a baroque cathedral. Marsala
wine, grai+ and sdt are exported. Population
(1998 est):8017.

Marceillaise, La The French national an-
therl mitten in 1792 by Claude Rouget de I'Isle
(u60-1836). Originally a patriotic song entitled
"Le Chant de guerre de I'arm6e du Rhin," it was
taken up by a group of republican soldiers
from Marseille, who were prominent in the
storming of the Tuileries, and beme the rev-
olutionary anthem.

Marceille (English name: Marseilles) 4318N
5 22E The principal seaport in France, the ca-

pital of the Bouches{u-Rh6ne dePartment.
Founded about 600 Bc, it was destroyed by the
Arabs in the 9th century AD, redeveloped dur-
ing the Crusades, and came under the French
Crown in 1481 Most industry is associated vsith

its large world trade and includes oil refining
at Fos. Population (1990): 1 231 000.

Marchall, George C(atlett) (188c-1ese)
US general ard statesm. As army chief of
staff (1939-45) he organized the build-up of US

forces, contributing greatly to the Allied vic-
tory. As secretary of state (1917-49) he devised
the Marshall PIan, or European Recovery Pro
gramme, in which the USA provided economic
aid to Europe after World War II. For this he
won a Nobel Peace Prize (1953).

Marchall lslands, Republic of the A
country in the central Pacific Ocean. Economy.

coconut oil and copra are the main exports;
fishing is important. Historl formerly IErt of
the UN Trust Territory of the Pacific Islalds,
the country became self-governing in 199 and
its independence was recognized by the UN in
1990. The islands are threatened by global
warming as a 1 m rise in sea levels would sub-
merge 80% of the land- Official language: Eng-
listr" Currency US dollar of 100 cents. Area: 181

sq km (70 sq mi). Population (2003 est): 56400.
Capital: Majuro.

marsh mallow A stout perennial herb, Al-
tlaea offrinalis, of marshy coastal areas of
Eurasia.6HO cm higtt, it has lobed leaves and
flesh<oloured flowers. The fleshy roots yield a

mucilage that was fomerly used to make
mrshmllow. Fm tly. M olv ac e oe.

marsh marigold A stout perennial herb,
Caltha palustris,a\so called kingcup, growing in
marshes and wet woods throughout arctic and
temperate Eurasia and North America It has
erect or prostrate stems, up to 80 cm long,
bearing round leaves and bright golden flow-
ers. Familyc Ronunculoceae.

Marston Moor, Battle of (2July16aa)The
battle in the English *Civil War in which the
parliamentarians and the Scots decisively de
feated the royalists at Marston Moor, W of
York The parliamentary victory destroyed the
king's hold on N England

marsupial A primitive *mammal belonging
to the order Marsuf,idlia (176 species). Most
mrsupials are found in Australia md New
Guinea and include the *kangaroos, *bandi-

coots, and *phalangers. The only New World
marsupials are the *opossums. Marsupials
have small brains md lack a placenta Young
marsupials, which are born in a very immature
state, complete their development in a Pouch
of skin on the mother's belly surrounding the
teat, from which tley are fed until fiilly
formed

@
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Martello towers Fortifications containing
cannons built in S Britain, Ireland, and
Guernsey from 1804 to 1812. The towers were
intended to check the potential invasion of
Britain by Napoleon-which never material-
ized. They were named after the single tower
mounting cannon at Mortella Point, Corsica-

marten A carnivorous mammal belonging to
the genus Martes \8 species), of Eurasian md
North American forests. Up to 90 cm long in-
cluding the tail (15-30 cm), martens are arbo-
real agile hunters with dark lustrous fur. The
two European species are the *Pine marten
md the smaller stone marten (M. foinal. The
fur of the American marten (M. americana) is
calied American *sable. Family: Mustelidae.

martensite The hard brittle form of "steel
produced after rapid quenching in *heat treat-
ment. When steel is heated to red heat (750'C),

the carbon in it forms a solid solution in the
iron. On quenching the carbon is frozen into
this conflguration and the crystal structure
of the steel has internal strains, which cause its
hardness. Named after Adolph Martens (1850-

1914).

martial arts Styles of armed and unarmed
combat developed in the East. The Japanese
forms, such as *karate, 

"judo, and sumo, derive
largeiy from the fighting skills of the "samu-
rai. Since the late 19th century they have be-
come forms of sport, as has the Chinese style,
*kung fu. See also BUSHIDo.

martin A bird belonging to the *swallow

famlly (Hirundidae;78 species). The brom sand
rur tin lRi p ar ia r i p ar i al is abott 12 cm long md
has white underparts with a brown breast
band. It nests in colonies in tunnels excavated
in sand or clay banks. The black-md-white Old
World house martin (Delichon urbica\, abott 73

cm long, commonly nests beneath the eaves of
houses.

Martin, Pierre-Emile (1824-191s) French
engineer, who ilvented the Siemens-Martin
process of producing steel. In this process Mar-
tin employed the open-hearth furnace devel-
oped in 1856 by Sir William Siemens (1823-83)

but adopted his own steel-producing process,
which utilized pig iron md scrap steel.

Martin, St (c.316-97 AD) A patron saint of
France; Bishop of Tours (372-971. A soldier in
the impedal army, he later settled at Poitiers
and nearby founded the flrst momstery in
Gaul. His military cloak, part of which he re-
putedly gave to a mked beggar, has become a
symbol of charity. Feast day:11 Nov.

Martinique A French ovetseas region in the
West Indies, in the Windward Islands of the
Lesser Antilles. It consists of a mountainous is-
land of volcmic origin. Agriculture is of im-
portance, the chief exports being sugar,
bananas, and rum. Hisrory: colonized by the
French in 1635, it became a French overseas de-
partment in 1946. Area: 1090 sq km (420 sq mi).
Population (2002 est):.386 000. Capital: Fort-de-
France.

Martint, Bohuslav (1890-1959) Czech com-
poser. During World War II he settled in the
USA largely self-taught, he composed many
works, including slmphonies, concertos, the
ballet lo Retue de cuisine (L927\, ard the op€ra

lulietto (836-37).

Marvell, Andrew (1621-78], English poet.

He was employed as tutor by Cromwell and
Fairfax and as secretary by Milton. From 1659

until his death he served as MP for Hull. He
published several satires and pamphlets at-
tacking religious intolerance and government
corruption. His poems, noted for their combi-
nation of intelligent argument and lyricism,
include "To his Coy Mistress" and "The Garden."

Marx, Karl (Heinrich) (1818-83) German
philosopher, economist, and revolutionary. In
1842 Marx became the editor of a radical paper;
after its suppression he left C,€rrnany and
spent the rest of his life in exile. In Paris he
met Frieddch *Engels, who later collaborated
in mmy of Marx's writings and provided him
with substantial finmcial support. while in
Brussels, Marx's association with a group of
German handicraftsmen led toThe Commuf,ist
Manif esto (1848). In 1849 Marx moved to Lon-
don, where he remained for the rest of his life,
publishing A Contribution to the Critique of Po-

litical Economy (1859) and other works. Follow-
ing the establishment of the International
Working Men's Association in 1864, Marx de-
voted mmy years to the affairs of the First *In-

ternational. The first volume of Das Kapitol
was published in 1867. See also MARXISM.

Marx brotherc A US family of comic fllm
actors: (f,rico (Leonard M.; 1885-1961), tlarpo
(Adolph M.; 1888-19G1), Grmdro (Julius M.:
789f,-]gn],, and, until 1933, Zeppo (Herbert M.;
1901-79). Their fllm comedies included Horse
Feathers (19321, Duck Soup 11933],, and A Night qt

the )pera (7935).'fire tem disbmded in 1949.

Marxasm The theory of scientiflc socialism
introduced by Karl Marx and Friedrich Engels,
which explains the origin, historical develop-
ment, and demise of the capitalist economic
system. It relies heavily on the ptrilosophy of
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Hegel (see oramcrrcAL MATERTALtsu). Marx-
ism developed the thmry of prcletarian reve
lution The transition to a socialist and
eventually a classless saiety would involve the
violent overthrow of t}le state power of the
bourgeois class. The working class would have
to establish its own state power, which would
be more demmmtic because it would be the
rule of the majority of the population. As
classes gradually disappeared, however, state
power would also wither away. The classless so
ciety of the future would allow the fullest de-
velopments of individuals through social
coop€ration. Since World War I many different
versions of Marxism have been expounded, no-
tably the Marxist-Leninism of V. I. *Lenin. 

See

olso coMMUNrsM.

Maq/ I (1516-58) Queen of England and Ire-
land (1553-58), succeeding her half-brother
*Edward Vl. The daughter of Henry VIII and
Cathetine of Aragon, Mary became queen after
the failure of a conspiracy to place I^ady Jane*Grey on the throne. Her singleminded aim
was to restore Roman Catholicism in England:
Edward's Protestant legislation was repealed
and in 1554 the heresy laws were reintroduced,
resulting in almost 300 deaths at the stake and
the quen's nickname, Bloody Mary. Her mar-
riage (1554) to Philip II of Spain led to England's
entanglement in Philip's foreign policyand the
loss in 1558 of its l8t possession on the Conti-
nent, Calais.

Mary ll (1662-94)Queen of England, Scotland,
and Ireland (168H4), joint monarch with her
husband William IU. Daughter of James II, she
was brought up as a Protestant and came to the
throne after the enforced abdication of her
Roman Catholic father during the *Glorious

Revolution.

Mary, Queen of Scots (1.5/12-87) The
daughter of James V and Mary of Guise
(1515-60), she succeeded to the throne short.ly
after her birtL From 1547 Mary, a Roman
Catholic, Iived at the French court, where in
1558 she married the dauphin (later Francis II).
After Francis's death (1561) Mary returned to
Scotland and in 1555 married, unpopularly, her
cousin Lord "Darnley. In 1566 she gave birth to
the future James VI Uames I of Englmd). In
1567 Damley was murdered by *Bothwell, who
subsequently married Mary. A rebellion of
Scottish nobles defeated Mary and Botfiwell at
Carberry Hill (1567) and Mary was forced to ab-
dicate in favour of her son. After fleing to
England. where her claim to the English suc-
cession had long been an embarrassment to
Elizabeth I, she was held prisoner for the rest

of her life. She became the focus of a series of
plots agaist Elizabeth and was finally tried for
complicity in the conspiracy of Anthony
Babington (1561-86) and executed.

Mary, the Virgin In the New Testament,
the mother of *Jesus Christ. The fullest ac.
counts of Mary are contained in the birth stG
ries in Luke and Matthew John (19.25) reporrs
that she was present at the crucifixion. Luke
records the Annunciatiou her betrothal to
*Joseph; her meeting with her cousin Eliza-
beth; and her song of praise (the Magnificat)
when Elizabeth had greeted her as the mother
of the Lord The C,ospels also state that she was
a virgin. Mary's *Immaculate conception has
been recognized as a dogma of the Rornan
Catholic Church since 18tl and the belief thar
she was taken into heaven (the Bodily Assump
tion) was defined as doctrine in 1950.

Mary Magdalene, St In rhe New Testa-
ment, the first person to see Jesus after the res-
urrection Jesus cured her of possession by evil
spirits. She aided his work in Galilee and was
present at the cruciflxion md burial. Medieval
scholars associat€d her with the repentant
prostitute who mointed Jesus' feet, men-
tioned in Luke's Gospel. Fest day: 22 July.

Maryland A state on the E seaboard of the
USA It consists of the Atlantic Coastal Plain,
split by Chesapeake Bay into a low flat plain ful
the E and uplands in the W and an area of
higher ground, part of the Alleghenies in the N
and W. Manufacturing is important, with pri
mary metals, metal products, food processing,
transportation and electrical equipment,
printing md publishing, and textiles. The
state's farmers produce livestock poultry,
dairy products, corn, tobacco, soya beans, and
vegetables. Historla one of the 13 original
colonies, it ms first settled by the English. It
was named after Henrietta Maria, wife of
Charles I. Area: 27394 sq km (1057 sq mi). Pop
ulation (2000). 5 2 486. Capital: Annapolis.

Mary Rose A Tudor warship (Henry VIII'S
flagship), which sank in 1t15 in Portsmouth
Harbour while sailing into battle. The wreck
v/as positively identified in 1971. The ship's con-
tents, most of which were remarkably pre-
served, were raised during the following ten
years and the hull itself was lifted in 1982 and
placed in drydock in Portsmouttl The Mary
Rose Trust, of which the Prince of Wales is
president, was formed in 1979.

Masaccio (Tommaso di Giovanni di Simone
Guidi;1.01-28) Florentine painter of the early
Renaissance. He collaborated with Masolino

@
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O3€3-n4471 on lhLe Madonna and Child with St

Anne (Ufflzi) and other works. His indePendent
paintings include the Tilnity (Sta Maria
Novella, Florence). Masaccio initiated the use of
linear p€rspective and a single light source in
painting.

Masada 31pN 3521E A precipitous rmky
hiiltop near the W shore of the Dead Sea, in S Is-

rael. The site of one of Herod the Great's for-
tified palaces, it was later a centre of the
*Essene sect and a stronghold of the Jews in
their revolt against Rome (56 AD). In the last ac-

tion of the war (73 AD) the defenders comit-
ted mass suicide rather than surrender. The
site is an Israeli national monument.

Masai A Nilotic people of Kenya and Tanmia
who speak a Sudanic language. They are no
mads with little centralized political organiza-
tion MiIk and blood from cattle form an
important part of their diet, the blood being
drawn from a vein in the animal's neck with-
out killing it. Tall and active, the Masai highly
va.[ue courage in their warriors.

Masaryk, Tom55 (Garrigue) (1sso-1e37)
Czechoslovak statesman. who was one of the
fomders of Czechoslovakia. In Paris, during
World War I, he and *Bene5 founded the
Czechoslowk Natioml Council. When Austria-
Hungary fell in November 1918, Masaryk was
elected Czechoslomkia's first president; he was
re-elected in 1920, 1t927, atd ]f].34.

Mascagni, Pietro (1863-1945) Italian opera
composer. His fame rests chiefly on his one.act
opera Cavalleia Rusticono (1889), written as an
entry for a competition in which it won first
prize.

Masefield, John (1878-1967) British poet.
His first volume, Salr-Woter Ballads I'l9O2l,
reflcts his experiences in the merchant navy.
He also wrote narrative poems, such as Reynard
the Fox (1979],, and several children's books, in-
cluding the Midnight Folk (1927\. He became
poet laureate in 1930.

masef (microwave amplification by stimu-
lated emission of radiation) A device that
works on the same principle as the *laser, the
radiation produced being in the "microwave
region instead of in the visible spectrum.
Masers are used as oscillators (e.9. the ammonia
clock; see aroutc clocK) and amplifiers.

Maseru 29795 27 298 The capital of Lesotho,
near the South African border. lt was founded
in 1869. The University of Botswana, Lesotio,
and Swaziland was established nearby in 1)56.
Population (1995 est): 160 100.

masochism Sexua.l pleasure obtained from
the experience of pai[ The condition is named
after a[ Austrian writer, Leopold von Sacher-
Masoch (1835-95), whose novels dePict it. It is

often assaiated with a strong need to be hu-
miliated by and submissive to one's sexual
partner.

mason bee A solitary "bee belonging to the
genus Osmia and related genera, occurring in
Europe, Africa and elsewhere. It builds nests of
soil cemented together witi saliva in hollows
in wood or stones.Farnily Megachilidae.

Mason-Dixon line A line drawn inU67 by
two surveyors, Charles Mason and Jeremiah
Dixon, to settle the conflict over borders be-
tween Pennsylvania and Maryland- Until the
Civil War it also represented the division be-
tween southern proslavgry and northern free
states. It has remained a symbolic bounalary be-
tween the North and South.

masque A form of dramatic court entertain-
ment popular in England during the late 16th
and early 17th centuries. It consisted of a com-
bination of verse, dance, and music, usually
with a slight dranatic plot based on a mythG
logical theme. The form was perfected in the
collaborations of Ben *Jonson and Inigo *Jones.

MASS SCC MASS AND WEIGHT.

Massachusetts A state on the NE coast of
the USA" in New England. The uplands in the
W which are cut N-S by the Connecticut River,
are separated from the lowlands of the At-
lantic Coastal Plain and Cape Cod Peninsula, A
major manufacturing state, its industries pro-
duce electrica.l and communications equip
ment, instruments, chemicals, textiles, and
metal and food products. Boston is an irnpor-
tant financial and service centre. Its farmers
produce dairy products, eggs, poultry, cranber-
ries, and horticultural goods. Massachusetts is
an important centre in the educational md
cultural life of the USA History one of the 13

original colonies, the arrival of the Pilgrim Fa-

thers (1620) heralded ma!)r settlement. It was a
centre for opposition to British colonial poliry
leading to the American Revolution and be-
came prominent following statehood (1788).

Area: 21385 sq km (8257 sq mi). Population
(20001i 6 3a9 W7. Apitat Boston.

mass aclion, Iaw of The rate of a chemical
reaction for a uniform system at constmt tem-
perature \raries as the concentration of each re-
acting substance, raised to the power equal to
the numb€r of molecules of the substance ap-
pearing in the balanced equation Thus, for the
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r€action 2H,+ Or= 2HQ the speed of the for-
ward reaction is proportional to the concentra-
tion of O, (written [O,]) and to [H,],; the reverse
reaction depends on [Hplz.
mass and weight fwo physical quantities
used to express the extent to which a sub-
stance is present; they are sometimes confused.
The mass of a body was defined by *Newton as

the ratio of a force applied to the body to the
acceleration it produces. This is now called the
inertial masr Gravitational rnass is defined in
tems of the gravitational force betwen two
bodies in accordance with Newton's law of
gravitation L6rent Eotvos (1848-1919) showed
experimentally that inertial mass and gravita-
tional mass are equal.

Weight is proportional to gravitational
mass. being the force by which an object is at-
tracted to the earth. It is therefore equal to the
product of the rnass and the *acceleration of
free fall (i.e. W = rng). Thus, the weight of a body
may vary according to its position; the mass is
a constant.

mass defect The difference between the
total mass of t}Ie constituent protons and neu-
trons in an atomic nucleus and the mass of the
nucleus. This defect is equal to the *binding

energy of the nucleus.

mass-energy equation see RELATrvrfi.

Massenet tules (1s42-7972) French com-
poser. He studied at the Paris conservatoire and
won the Prix de Rome in 1861. Massenet wrote
27 operas, of which Manon (7884]' afld Werther
(1892) are still performed today.

Massey, William Ferguson (1856-1925)

New Zealand statesman; prime minister
(,91^Z-7f1. He entered lnrliament in 1894 and
became (1903) Ieader of the Conservative oppo-
sition, which in 1909 he named the Reform
Party. His administratiorL in coalition (1915-19)

with the Liberals during World War I, sup
ported agrarian interests.

Masslf Central A plateau area in S centrd
France. C,enerally considered to be that area
over 300 m (9&4 ft) high, it rises to 1885 m (6188

ft) at Puy de 9nry. The central N area is also
known as the Auvergne and the SE rim as the
C6vennes. There is dairy and arable farming as

well as heavy industry. Area: about 90000 sq

km (34742 sq mi).

Ma$ine, L5onide (Leonid Miassin; 1896-
1979) Russian ballet dancer and choreogra-
pher.He choreographed for many companies,
notably the Ballet Russe de Monte Carlo. Mst
controversial were his innovatory rymphonic

ballets Izs Prosages (1933) and Synphonie Fantas-
ti4ue(1%l

mass number (or nucleon number) The
total number of protons and neutrons in the
*nucleus of an atofiL

mastectomy Surgical removal of a breast,
usually for the treatment of breast cancer. In a
partial mastectomy (or lumpectomy) only the
tumour is removed, while in a total mastec-
tomy the entire breast is removed. A radical
flu$tectomy involves removal of the breast to-
gether with the lymph nodes in the armpit and
the chest muscles msociated with it.

Master of the Queen's (or King's) Music
An English court post established in the reign
of Charles I. It is now an honorary position held
by a composer who may b€ called upon to Mite
music for ceremonial occasions. The present
holder is Sir Peter Maxwell Davies lzw4- l.

i,laster of the Rolls The presiding judge of
the Civil Division of the Court of Appeal. The
office originated as the guardian of all char-
ters, patents, etc, entered upon parchment
rolls. Judicial adviser to the Lord Chancellor,
the Master of the Rolls became a full judge in
7729 alJld a member of the Court of Appeal in
1881. As his legal responsibilities increased he
became less involved in record-keeping.

mastic An evergreen shrub, Pistacia lef,tiscus,

up to 18 m high" native ro the Mediterranean
regioL An aromatic yellowish-green resin ob
tained from the bark is used to make varnishes
and as an adhesive. Fanily Anacardiaceae. The
name is also applied to other resin-yielding
tre€s.

mastiff An ancient Eurasian breed of large
dog long used as a guard dog and for bull- and
bear-baiting. It is powerfully built with a large
head and a short deep muzde. The short
smooth coat may be apricot, silver, or fawn; the
muzzle, ears, and nose are black. Height:76 cm
(dogs):69 cm (bitches). See also autr MASTIFF.

mastdon An extinct elephant that origi-
nated in Africa 34 million years ago and spread
throughout Europe, Asia and America- Early
mastodons were small and had two pairs of
tusks: later foms were larger. The American
mastodons survived until about 8000 years ago.

Mastroianni, Marcello (1924-95) Italian
actor, who kame one of the best-known in-
ternational film stars of the 196(h. He appeared
in visconti's Wlite Nights (1957), Felini's l.o dolce

vito (1960) a\d lnterttisto (1987), and Dark Eyes

(1e87).
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Matabeleland An area in W Zimbabwe, be-
tween the Limpopo and Zambezi Rivers. It was
nmed after the Ndebele tribe. Consisting
chiefly of extensive plains, the area has impor-
tmt gold deposits. Area: 181605 sq km (70118 sq

mi).

Mata Hari (Margaretha Geertruida Zelle;
7876-19171 Dutch courtesan and secret agent.
She lived in Indonesia with her husband, a
Dutch colonial officer, from 1897 to 1902. She

became a professional dancer in Paris in 1905

and probably worked for both French md Ger-
man intelligence services. She was executed by
the French in 19U.

mat6 The dried leaves of a *holly shrub or
tree,llex paroguariensis, mtive to Paraguay and
Brazil They are roasted" powdered, and infused
with water to make a stimulating greenish
tealike beverage.

materialiSm In classical metaphysics, mate-
rialisrn is the doctrine of *Democritus and Leu-
cippus (sth century Bc) that everything in tle
universe is matter or stuff. By contrast *Plato

sought to establish the existence of some in-
corporeal objects and "Aristotle believed that
the soul was immaterial. Marx's economic ma-
terialism took the form of *dialectical materi-
alism. In all these senses materialism is a
metaphysical doctrine. More popularly, the
term has also been used to signify worldly out-
looks and behaviour.

mathematics The logical study of numeri-
cal and spatial relationships. lt is usully di-
vided into pure and applied mathematics. In
pure mathenatics the general thmretical
principles are studied, often in abstract. Its
branches are *arithrnetic, "algebra" *calculus,
*geometry, and *trigonometry. The ancient
Egyptians, Sumerians, and Chinese were all
using a form of *abacus to carry out calcula-
tions for thousands of years before the Christ-
ian era But it was not until the 9th century AD
that *al-Khwarizmi introduced the idea of
writing down calculations. The Venetian math-
ematicians of the 11th and 12th centuries were
largely responsible for the introduction of
these methods to the West. However, the appli-
cation of mathematics to the physical scimces
was largely a 16th{entury development in-
spired byGalileo. It was from this development
that applied mathematics grew. It is now
largely concerned \ rith *mechanics and *sta-

tistics.

Matilda 1r uaud;1102-57) The daughter of
Henry I of England, who designated her his
heir. On his death (1135), his nephew Stephen

seized the throne and Matilda invaded England
(1139) inaugurating a period of in conclusive
civil war. She captured Normandy and in 1152

the Treaty of Walingford recognized her son
Henry as Stephen's heir.

Matisse, Henri (1869-1954) French painter
and sculptor. Matisse initiated *fauvism in the
early 1900s with his boldly patterned and vi-
brantly coloured still lifes, portraits, and
nudes, notably the controversial Woman *ith
the Hat Ogosl. He lvas also inspired by lslamic
art. A stained glass design for the Dominican
chapel at Vence (S France) was among his last
works.

Matsuyama 3350N 13247E A port in Japan,
in NW Shikoku on the Inland Sea- It is an agri-
cultural and industrial centre, with a univer-
sity (1!l9). Population (1995): 4510 870.

Matterhorn (French name: Mont C€rvin;
Italian name: Monte Cervino) ,1559N 739E A
mountain in Europe, on the Swiss{talian.bor-
der in the Alps near Zermatt. First climH
in 1855 by the British mountaineer, Edward
Whymper, it is conspicuous because of its
striking pyramidal shape. Height 4478 m
174692tt\.

Matthew, St In the New Testament, one of
the 12 *Apostles. He was a tax collector until he
became a follower of Jesus. According to tradi-
tion, he preached in Judaea" Ethiopi4 and Per-
sia and suffered martyrdom. Feast da)4 21 Sept.
The Gospel according to St Mattlrerf, is gener-
ally believed to have been written some time
after St Mark's Gospel, from which it drew ma-
terial

Maud See uanrro,r
Maugham, W(illiam) SomeBet (1874-
1965) British novelist and dramatist. He qual-
ified in medicine but abandoned it after the
success of his first noyel,Liza oJ Lombeth (1896).

His later fiction indudes Of Human Bondage

\El5l,The Morl. andSirperce (19D), and Cakes and
Ale (1930). He wrote popular comedies of man-
ners, such ai The Circle (1921), and many short
stories.

Mau Mau A secret organization among the
Kikuyu people of Kery€, which led a revolt
17%2-571 against the British colonial govern-
ment. Secret oaths were administered to par-
ticipants, who committed appalling atrocities
against Whites and uncooperating Blacks.

Jomo 
*Kenyatta was thought to be a Mau Mau

leader.

Maundy fhurcday The Thursday before
*Good Friday, Its name derives from latin
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mandatum, commandment, and its traditional
foot-washing and almsgiving ceremonies orig-
inated at the last Supp€r Uohn 13). The British
sovereign's annul distribution of special
Maundy money is a survival of these rites.

Maupassant, Guy de (18sH3) French
short-story writer and novelist. lntroduced
into literary circles by Flaubert, he joined Zo-
la's group of naturalist writers (see NATURAL-
IsM). Following the phenomenal success of
"Boule de Suif" (1880), he wrote about 300 short
stories and 6 novels, including Une Vie (78831

and Bel-Ami (1885). He suffered from syphilis
and died in an asylum.

Mauriac, Frangois (1885-1970) French nov-
elist. His novels, which include I?frise Desquey-
roux (EZ7\ arrd Le Noeud de i&res (]g.33),,

characteristically portray the conflict between
worldly passions and religion in provincial
madtal and family relationships. He also wrote
plays and polemical criticism and .lirurnalism.
He won the Nobel Prize in 1952.

Mauritania, lslamic Republic of
(French name: Mauritanie; Arabic name: Muri
taniyah) A country in west Afric4 with a coast-
line on the Atlantic Ocean. The N part is desert
whilethe S is mainly fertile. Most of the inhab-
itants are Arabs and Berbers with a Negro pop-
ulation mainly Fulani, in the S. Econom)4
chiefly agrioltural, Livestmk, especially cattle,
are important and the main crops are millet.
sorghum. beans, and rice. Fishing and fish pro
cessing are important. Oil was discovered in
2001 and Iargescale production began in 2006.

Iron ore and copper are exploited. Histor)4
Mauritania was dominated by Muslim Berber
tribes from about 100 AD: tle coast was visited
by the Portug:uese in the 15th century and by
the Dutch, English, and French in the 17th cen-
tury. The area became a French protectorate in
1903 and a colony in 1920, achieving internal
self-government within the French Commu-
nity in 1958. In 1976, with Morocco, it tmk over
Western Sahara, prompting guerrilla attacks
from the Polisario independence movement. In
1979 Mauritania withdrew from all but the
southern tip of Western Sahara- The country
was under military rule from 1!78 until 1992,

when C-ol Maaouya Ould Sidj Ahmed Taya,
president since 19&1, won free elections. How-
ever, these and subsequent eltrtions were
marred by accusations of fraud. Taya was de-
posed by the military in 2005: subsequent elec-
tions (2007) saw Sidi Mohamed Ould Cheikh
Abddlahi become president Official lan-
guages: French and Arabic. Currency ouguiya
of 5 khoums. Area: 1030ru sq km (397850 sq

mi). Population (zqr est): 2696000. Capital:
Nouakchott.

Mauritius, Republic of an island country
in the Indian OcearL about 800 km (500 mi) to
the E of Madagascar. It is makily hilly and sub-
ject to tropical cyclones. The majority of the
population are of Indim descent. Economy: it is
dependent primarily on sugar production, al-
though manufacturing is of rising importance.
Fishing is being developed, as is tourism. His-
tory: the island was settled by the Dutch in 1598.

ln U15 it came under French rule as ile de
France and in 1814 it was ceded to Britain. After
riots in 1958 it became independent within the
British CommonwealtJr" It became a republic in
1992. Sir Anerood Jugmuth of the Mauritius
Socialist Party m prime minister from 1982

to 1995. Offlcial languages: English and French
Currenqn Mauritius ru1ree of 10O cents. Area:
1843 sq km (720 sq mi). Population (2007 est):

1 250 882. Capital Port Louis.

maxwell The unit of magnetic flux in the
*c.g.s. system eqrr:l to the flux through 1cm'z
perpendicular to a field of one gauss, Named
after James Clerk *Maxwell.

Maxwell, James Clerk (1831-79) Scottish
physicist, who achieved the unification of elec-
tricity, magrretism" and light into one set of
equatioN (known as Ilf,axwdl's equations).
These equatiom, published in their final form
in 1873, enabled Faraday's lines of force to be
treated mathematically by introducing the
concept of the electromagnetic field Maxwell
observed that the field radiated outwards from
an oscillating electdc charge at the speed of
light, whichJed him to identify light as a form
of electromagnetic radiation. Maxwell also
made important advances in the kinetic theory
of gases by introducing Maxwell-Boltzmann
statistics, developed independently by Ludwig
Boltzmn (18,14-1906).

Maya An Amerim Indim people of Yucatrn
(Mexico), Guatemalia. and Belize. There are sev-

eral languages in the Totonac-Mayan language
family. Today the Maya live in farming vil-
lages, but betwen 30o and 900 AD they estab-
lished an advanced civiliztiol They developed
hieroglyphic writing and had knowledge of as-

tronomy and mathematics. Their ritual and
ceremonial life was centred on such sites as

"Ctrich6n Itza, where large pyramid temples
were constructed for the worship of the surL
moon and rain gods.

Mayer, Louis B, (188s-1957) US film pro
ducer, born in Russia. In 1924 he founded the
Metro{,oldwyn-Mayer (MGM) production com-

@
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pmy, whose films were largely determined by Mc- Names beginning Mc are listed under
his personal taste for lavish but uncontrover- Mac.

mre

sial entertainment.

Mayflower The ship that carried the *Pii-

grim Fathers to America. The MayJbwer
reached Plymouth (Massachusetts) in Decem-
ber 1620. There, the Pilgrims drew up the
Mayflower Crmlract which based their gov-
ernment on the will of the colonists, not the
English Crom.

mayfly A slender insect of the order
Ephemroptera (150O species), found near fresh
water. Up to 40 mm long, mayflies are usually
brom or yellow with two unequal pairs of
membranous wings. The adults only live long
enough to mate and lay eggs. The aquatic
nlnnphs feed on plant debris and algae.

Mayo (lrish name: Contae Mhuigheo) A
county in the W Republic of Ireland, in Con-
nacht bordering on the Atlantic Ocean. Moun-
tainous in the W, it contains several large lakes.
Cattle, sheep, ald pigs are raised and potatoes
md oats are grown. Area: 5397 sq km (2084 sq
mi). Population (2002]': 177428. County townr
Castlebar.

mayor The chief officer of a municipal coun-
cil. In the UKa mayor or mayoress is the chair-
man or chairwoman of a district council
having *borough status. The mayor's counter-
part in Scotland is called a provost. The mayor
of the City of London md certain other cities is
called a Iord Mayor (Lord Provost in Scotlmd).
A directly elected mayor was instituted in Lon-
don in 2000 ald in several other UK cities in
2N2.

Mazu (or Ma-tsu) 2610N 11959E A Taiwanese
island in the East China Sea. It is near the Chi-
nese mainlmd, from which it was bombed in
1958, causing an international incident. Area:
44 sq km (17 sq mi). Population (latest est): 8200.

Mbabane 26 3oS 31 30E The capital of Swazi-
land, in the Mdimba Mountains. Tourism is im-
portant and nearby there is a large iron mine.
Population (1998 est): 60 000.

MBE See oiDER oF THE BRrrrsH EMptRE,
THE MOST EXCELIENT.

Mbeki, Thabo (Pl2- ) South African
politician; president (1999- ). A leading ANC
activist, he took a prominent role in the nego-
tiations that effected South Africa's transition
to multi-racial demmrary (19S1-93). Deputy
president to Nelson Mandela (1994-99), he suc-
ceeded him as president of the ANC (1997) md
as national president in May 1999. He was re-
elected in 2001.

mead An atcoholic drink of fermented honey
and water. The honey is dissolved in water md
boiled with spices. When cool, after brewer's
yeast has been added, the mead ferments in
barrel. It was drunk in AngloSaxon England
and, called hydromel, by the ancient Romms.

meadowsweet A perennial hetb, Filipen-
dula (ot Spiraeal ulmaria, common in damp
places throughout temperate Eurasia- 60-120
cm high, it has large compound leaves, and
small creamy-white fragrmt flowers. Al oil
distilled from the flower buds is used in per-
f umes. Family: Rosaceae.

MEAIVI,OTM See DARKLING BEETLE.

meandef A curve in a river. Meaudering is
colrmon in rivers flowing across plains. Be-
cause erosion is concentrated on the outside of
the bends and deposition occurs on the inside,
the curualure of the meander increases pro-
gressively, until the ends of the curve meet,
the river takes a shorter path, md the process
starts anew. The cut-off loop forms a stagnant
oxbow lake.

mean life (or lifetime) The average time for
which a radioactive isotope, elementary parti-
cle, or other unstable state exists before demy-
ing. See naoroncuvlty.
measles A highly infectious viral disease,
which usually affects ddldren. After an incu-
bation period of about two weeks the child be-
comes irritable and fevered md has a running
nose and inflamed eyes. Two or three days later
a rash appears on the head and face and spreads
over the body. Usually the child recovers after
a week. Compare cERMAN MEAsLEs.

Meath (lrish name: Contae na Midhe) A
county in the E Republic of Ireland, in Leinster
bordering on the Irish Sea. Consisting chiefly
of fertile glacial drifts it is importmt for agri
culture; cattle are fattened and oats and pota-
toes grown. Area: 2338 sq km (903 sq mi).
Population (2@2): 133 935. County town: Trim.

Mecca (Arabic name: Makkah) 21 25N 3949E A
city in W Saudi Arabia, in a narrow valley sur-
rounded by barren hills. Every Muslim is ex-
pected to visit Mecca at least.once in his or her
lifetime unless circumstances make this im-
possible; nonbelievers are not allowed to enter
the city. It has been a holy city since ancient
times, but was also the birthplace of MG
hammed (c.570). Population (1992): 965 697.

mechanics The study of the motion of bod-
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ies and systems and the forces acting on them.
The subject is traditiomlly divided into statics,
the study of bodies in equilibrium, and dynam-
ics, the study of forces that affect the motion
of bodies. Dynamics is further divided into ki-
netics, the effects of forces and their moments
on motion, and kinematics, the study of veloc-
ity, acceleration, etc., without regard to the
forces causing them. Aristotelian (see ARrsTo-
TLE) mechanics was bas€d on the erroneous
concept that a force is required to maintain
motiorl NeMonian mechanics recognires that
once a body is moving a force is required to
stop it but no force is needed to keep it mov-
ing. The more general relativistic mechanics is
applicable to systems moving at speeds compa-
rable to that of light (it reduces to Newtonian
mechanics at velocities that are small com-
pared to that of light). Fluid mechanics is the
application of mechanical principles to fluids,
both stationary hydrostatics) and flowing (hy-
drodynmics).

Medawar, sir Peter Braan (1915-s7)

British immunologist, noted for his investi-
gation of the development of the immune
system in embryonic and young animals, in-
cluding the phenomenon of acquired immu-
nological tolerance to foreign tissue grafts.
Medawar shared the 11)60 Nobel Prize with Sir
Madarlane *Burnet.

Medea In Greek legend, a sorceress, the
daughter of King Aeetes of Colchis and niece of
*Circe. She helped *Jason steal the *Golden

Fleece. When Jason deserted her for Glauce,
daughter of the Crrinthian King Creo4 she

killed Glauce, Creon, and her own two children.

Media an ancient region SW of the Caspian
Sea settled by seminomadic tribes of Medes. Be-

tween the 8th and 5th centuries Bc they began
to unite against Assyria and in 612 destroyed
Nineveh and overthrew the Assyrian empire.

median 1. The line joining the vertex of a tri-
angle to the midpoint of the opposite side. 2.
The middle value of a set of numbers arranged
in order of magnitude. For example, the me-
dian of 2, 3, 3, 4, 5 is 3.

Medici a family that dominated Florence
from 1434 to 1737 (as grand dukes from 1532).

The Medici, who were merchants and bankers,
dominated the goverment of Florence in the
15th century by manipulating elections to the
key magistracies. The family's power was es-

tablished by cosimo de' Medici (138}1,1fi),
who also initiated the Medici tradition of artis-
tic patronage. His son Piero de' Medici (1416-59)
succeeded to his position, which then passed to

Irrenzo the Magnificent (1,149-92). An out-
standing patron of Renaissance artists (Botti
celli, Ghirlandaio, Michelmgelo) and scholars
(Ficiro, Pico della Mirandola, Politian), Lorenzo
tended to neglect the family business, which
declined in the late 15th century. He was suc-
ceeded by his son Piero de' Medici (1472-1503),

who was forced to flee Florence in a revolt in-
cited by *Savonarola- Piero's brother Giownni
de'Medici (1475-1521)ms restored to Florence
in 1512, a year before he became Pope Leo X
(1513-21). Alesandro de'Medici (1s11-37) be-
came the first Duke of Florence: subsequent
grand dukes included Crsimo I (7519'74),
Francesco I (1541-87), and Ferdinando I (1}l9-
16@).

Medina (Arabic name: At Madinah) 2430N
3935E A city in W Saudi Arabia, N of Mecca-
The tomb of Mohammed is in the mosque at
Medina, the second most holy Muslim city
after Mecca. Date-packing supplements the
city's income from pilgrims, and the Islamic
University was founded in 1961. Population
(79921:6082%-

Mediterranean Sea An almost landlocked
sea extending between Africa and Eurolre to
Asia. It connects with the Atlantic Ocem at
Gibraltar, the Black Sea via the Sea of Marmara,
and the Red Sea via the Suez Canal. Fed contin-
uously by the Atlantic and to a lesser extent by
the Black Sea, it is saltier and warmer than the
oceans; pollution is a serious problem. Tidal
variation is insignificmt.

medlar A thorny shrub or |-Iee, Mespilus ger-
manica, rLalive to SE Europe and central Asia
and cultivated for its fruit. Growing to a
height of 6 m, it bears white five-petalled flow-
ers. The brownish fruit has an opening at the
top through which the flve seed chambers can
be seen Medlars are eaten when partly de-
cayed; they can also be made into jelly. Family:
Rosaceae.

medulla oblongata see nnarr.

medusa The free-swimming sexual form
that mcurs during the life cycle of many ani
mals of the p}ryltJm Cnidario. Medusae resem-
ble srnall *jellyfish md have separate sexes,

releasing eggs and sperm into the water. The
ciliated larvae settle md develop into the
sedentary asexual forms (see totvr). See also

CNIDARIAN.

Medusa In Greek mythology, the only mor-
tal *Corgon. Athena, angered by her love affair
with Poseidon, made her hair into serp€nts and
her face so ugly that all who saw it were

@
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turned to stone. She later sent *Perseus to be-

head her. From her blood sprmg *Pegasus and
Chrysaor, her children by Poseiden.

Medway A unitary authority in SE England,
in Kent. Administrative centre: Gillingham.
Area:2o4 sq km (79 sq mi). Population (2001):

249502.

Medway, River -q river in SE England. Ris-
ing in Sussex, it flows N md E through Kent to
join the River Thames by a long estuary. It
passes through Tonbridge, Maidstone, Ro-

chester, Chatham, and Gillingham. Length: 113

km (70 mi).

meerkat A sma.ll carnivorous mammal, Srri
cata sfiicata, also called suricate, of South
African grasslmds. It is about 60 cm long in-
cluding the tail (17-25 cm), and lives in shallow
burrows. Meerkats feed on insects, grubs, rep-
tiles, birds, and small mammals. Family:Viver-
ridoe.

Meerut 29mN z7 42E A city in India, in Uttar
Pradesh. The scene of the first uprising (1857) of
the Indian Mutiny, Meerut is an important
army headquarters and has diverse industries.
Population (t)gl): 753 28.

megalith (Greek: large stone) A large stone
particularly favoured for building monu-
ments in the *Neolithic ard *Bronze Age.
Megaliths could be placed singly, in lines, or in
simple or complex circles as at *Stonehenge.

Megaliths were also used for tombs and tem-
ples in Malta, Egypt, and elsewhere.

megapode A bird belonging to a family
(Megapodiidaei 12 species) rmging from Aus-
halia fe psninsular Malaysia- ,18-70 cm long,
megapodes are fowl-like and grounddwelling
with brownish or black plumage and build a
large nest mound in which the eggs are incu.
bated by the heat of fermmting plmt ma-
terial, the surl or volcanic heat. They include
the mallee fowl and the brush turkeys (e.gllec-
tura lathanil. Order'. Galliformes (pheasants,
turkeys, etc.).

megaton A measure of the explosive power
of a nuclear weapon. It is equivalent to an ex-
plosion of one million tons of trinitrotoluene
(rNr).

Megiddo en ancient site in N Israel. Crnrin-
uously occupied between about 3000 and 350
Bc, Megiddo w6 strategically positioned on
the route between Egypt and Syria and was the
scene of many battles. Megiddo is identified
with the biblical Armageddon (Revelation
16.16).

meiosis The process by which the nucleus of
a germ cell divides prior to the formation of
gametes (such as sperm, pollen, or eggs). Meio-
sis consists of two successive divisions during
which one cell with the normal duplicate
(diploid) set of chromosomes gives rise to four
cells each with only one chromosome of each
type (tnploid). Meiosis differs from *mitosis in
that the chromosomes of each pair become
closely associated, enabling the interchange of
genetic material between maternal and pater-
nal chromosomes. There is no duplication of
chromosomes between the two divisions of
meiosis.

tvvo chomatids

nucleus

pair

prepha* l. The lour chomosmes appear as thin thcads (A),
which lorm pai6 (B). E4h chomosme divides into two
chromatids and exchange of genetic material ccurs betlven
the chrcmatids of each pair (C).

spindle

@

@
metaphe L The
chromoomes of each
pair separate fm each
other and move to
opposite poles o, the
spindle.

metrphas ll, Two new
spindl6 fom and th€
chrcmatids ol erh goup
eparate fom each other

rGAr

W
tdophe ll. Four nry nuclei
form, each containing two
chrcmosm6.

meiosis. The formation of four egg or spem cells from
one parent cell takes place in two divisions, exh of
which is divided into several phases. 0nly four phases are

shown here.

Meir, Golda (1s98-1978) Israeli stateswoma4
born in Russia: prime minister (1969-74). A
founder member of the Israeli Workers' Party
(Mapai) she was its secretary general (1966-68)-
She was minister of labour (1919-56) and minis-
ter of foreign affairs (1956-65) before becom-
ing prime minister. She resigned after lsrael
had been taken unawares in the 1573 Yom KiP'
PUr War.

Meissen porcelain The first hard-paste
porcelain made in Europe following discovery
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(17@) in Dresden of the technique by the aL
chemist J. F. Bdttger (1682-17191 under the pa-

tronage of the Elector of Saxony. The
manufacture moved to Meissen, a town on the
River Elbe, in E Gerrnany, in 1710. There fol-
lowed extensive ranges of domestic ware,
flgures, chinoiseries, small boxes, seals, and
painted ornaments.

Meitner, Lise (t878-1968) Austrian physicist.
She worked with Otto *Haln in Berlin
(1907-3E); together they discovered protac-
tinium (1918) md caused the first fission of a

uranium atom by neutron bombardment
(1934). Expelled by the Nazis, she moved to
Stockholm, becoming a Swedish citizen in 1919.

Mekong, River A major SE Asian river, ris-
ing in Tibet and flowing generally SE through
Ctrina Laos, Kampuchea, and Vietnam to the
South Ctrina Sea. The extensive delta is one of
the greatest Asian rice-growing areas. Length:
abour.to25 km (2500 mi).

Melanesia A division of Oceania in the SW

Pacific Ocean, consisting of an arc of volcanic
and coral islands NE of Australia. It includes
the Bismarck Archipelago, the Solomon, Admi-
ralty, and D'Entrecasteaux Islands, Vanuatu
Republic, New Caledonia, and Fiji. &e also

MICRONESIA, FEDERATED STATES OE POLY.

NESIA.

Melanesians The pmple of the Melanesian
islands. The term also covers similar peoples of
New Guinea though these are also often
known as Papuan. They are of Oceanic Negroid
race and speak languages of the Austronesian
family. The Melanesians cultivate yams, taro,
and sweet potatoes and live in small, usually
dispersed, homesteads. In coastal areas fishing
is important.

melanan A pigment, varying from brown-
black to yellow, that occurs in hair, skin, feath-
ers, md scales. Derived from the amino acid
tyrosine, its presence in the skin helPs protect
underlying tissues from damage by sunlight.
Melanin is also responsible for colouring the
iris of the eye.

melanoma A form of cancer, mainly affect-
ing the skin, that arises in the cells Producing
the pigment *melanin Most melanomu de'
velop from an existing *mole, and excessive
exposure to sunlight is knom to be a con-
tributory factor.

Melba, Dame Nellie (Helen Porter Arm-
strong; 1861-1931) Australian soprano. She

made her debut in 1887 as Gilda in Verdi's opera

Rigoletto. Her worldwide career culminated in
a number of farewell performances in 1926.

Melboume 3745s 1,1458E The second
largest city of Australia, the capital of Victoria
on Port Phillip Bay. It is a major commercial
centre. Port Melbourne is sited 4 km (25 mi)
away, on the mouth of the Yarra River; exports
include wool, scrap metal, and dairy products.
The chief industries are heavy engineering,
food processing, and the manufacture of tex-
tiles and dothes. A cultural centre, Melbourne
possesses three universities and the new Arts
Centre of Victoda. The Melbourne Cricket
Ground, founded in 1853, is world famous. His-

tory4 founded in 1835. it developed rapidly fol-
Iowing the 1851 gold rush. It was the capital of
the Commonwealth of Australia from 1901

until 1927. Population (1998 est): 2 865 329.

Melbourne, William Lamb, 2nd Vis-
count (1779_1848) British statesma$ 'Whig
prime minister (1834, 1835-41). He was chief
secretary for Ireland (1827-28) and then home
secretary (1830-34), when he dealt harshly with
the *Tolpuddle Martyrs. During his second
ministry his attempted resignation (1839) pre-
cipitated Victoria's *Bedchamber Crisis. In 1805

he married Lady Caroline Ponsonby (1785-1828).

As Lady Caroline Iamb, she had a love affair
with Lord Byron (1812-13); because of her in-
creasing mental instability, she seprated from
Lord Melbourne in 1825.

melon An annual tropical African vine, Cu-

cumis melo, widely cultirrated for its fruits.
Melon plants have hairy leaves, yellow or or-
ange cup-shaped flowers, and round or oval
fruits, up to 4 kg in weight, with tough skins
and sweet juicy flesh surrounding a core of
seeds. Varieties include the muskmelon, with a

net-vetred skin and pinkish flesh the honey-
dew melon, with smmth skin and light-gren
flesh: and the canteloupe, with rough warty
skin and orange fleslt. Fmil]4 Cururbitaceae.See
4lso wATERMELoN.

Melos (or M6los) A Greek island in the
Aegean Sea, one of the Cyclades. The famous
statue, the VeTus de Milo, was discovered here in
1820. Area: 150 sq km (58 sq mi). Population (lat-
est est):4555.

Melville, Hennan (181H1) US novelist. In
1841 he joined the crew of a whaler; his experi
ences in the Soutl Seas form the raw material
of his works. His masterpiece, Moby Dick (1&51),

is a narrative about whaling with an underly-
ing philosopNcal theme on the nature of evil
Bitly Budd, published in 1924 after his death,

@
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fomed the basis of a libretto for an opera by
Benjamin Britterl

memofy The recollection of experiences
from the past. Three processes are required:
registration, in v/hich an experience is received
into the mind; retentio4 in which a perma-
nent memory trace, or engram, is preserved in
the brain; and recall, in which a particular
memory is brought back into consciousness.
Short-term memories are forgotten with the
passage of time unless they are registered in
the long-term memory. Failure of memory (see

AMNESIA) is a common consequence of dis-
eases of the brain Aa abnormally good mem-
ory (hypermnesia) can sometimes be produced
by hypnosis.

memoty, computer The Part of a com-
puter that stores information. It usully refers
to the computer's internal store, in which t}te
programs and data are held: this is under the
direct control of the central processing unit. In
some computers, a high-speed buffer store
holds information in active use by the central
processing unit, while longer-term storage is
provided by the slower main store. Solid-state
electronic memory devices, which op€rate at
very high speeds but lose their contents when
the machine is turned off, are used for the in.
ternal memory. Slower devices, such as mag-
netic disks, provide permanent storage but
their contents mnot be accessed dirtrtly by
the central processing udt: these are some-
times called the external memory.

Memphis 3510N 9000w A ciry and port in
the USA in Tennessee situated above the Mis-
sissippi River. It is a ma,)r cotton, timber, and
Iivestock market and its manufactures include
textiles and chemicals. Memphis is associated
with W.C.Handy, the composer of the blues.
Population (2mO): 650 1m.

Memphis An ancient city of Lower Egypt, S

of modern C:iro. Memphis was founded as the
capital of all Egypt after its unification by
Menes (c.3100 Bc), remainhg the capital until
supplanted by *Thebes (c.1570 Bc). The necrop
olis of Saqqarah and the *pyramids and sphinx
at Giza formed part of its extensive complex of
monuments.

Menai Streit A channel separating the is-
land of Anglesey from the mainland of NW
Wales. It is crossed by a notable suspension
bridge designed by Thom Teford (181}25).
The Britannia railway bridge, built by Robert
Stevenson (1850) and seriously damaged by fire
in 1970, has been rebuilt.

Menander (c.341-c.290 Bc) Greek dramatist.
The leading exponent of the New Comedy, he
wrote sophisticated comedies on romantic and
domestic themes with strongly individualized
characters. His single surviving complete play
is the Dyscolus.

Mendel, Gregor lohann (1822-84) Aus-
trian botanist, who discovered the fundamen-
tal principles governing the inheritmce of
characters in living things (see cENETIcS).
Mendel was a monk with a scientific education.
In 1856 he began to inbreed lines of pea plants
to study the characters of tallness and dwarf-
ness. Mendel concluded that sudl dlaracteris-
tics were determined by factors of inheritance
(now called alleles of tIe gene) that were con-
tributed equally by both parents and r}lat
sorted themselves among the offspring accord-
ing to simple statistical rules. He summarized
these findings in his Law of Segregation and
hw of Independent Assortment (Mcrddb
laws). Mendel reported his findings in 1865 bur
his achievement was not apprciated until the
rediscovery of his work by C E. Correns (18G1-

1933), Hugo de Vries (18218-1935), and E.von
Tschermak (1871-1962) in 1900.

mendelevaum (Md) A synrhetic element,
first produced in 1!155 by Ghiorso and others, by
bombarding einstefudum with helium ions; it
is named after the chemist Mendeleyev. At no
101at wt (258).

Mendeleyev, Damatrai lvanovich
(1834-1907) Russian chemist, who was professor
at St Petersburg (1855-90). In 1859 he arranged
the elements in order of increasing atomic
weights so ttlat those with similar properties
were grouped together (see trnrootc TABLE).

Mendelssohn, Felix (Jacob Ludwig Felix
Mendelssohn-Bartholdy 18O9-47) German com.
poser. A drild prodigy, he demonstrated his
precocious brilliance in his overture to A MU-
summer Nlght's Dream (18261.1n 1836 he became
conductor of the Leipzig C,ewandhaus orches-
tra and subsequently founded t}le Leipzig con.
servatoire. His compositions include five
symphonies, overtures, the oratorios St P4ul
(1836) and Elijah (7846\ chamber music, and
pimo music.

Mendcres, River lancient name: R Maean-
der; Turkish name: Btiyuk Menderes) A wind-
ing river in W Turkey, flowing WSW into the
Aegean Sea lts ancient narne gave rise to ttle
term meander. Length,m km(2{9mi).

Mende+ Sam (samuel Alexande-r 'M.:

1165- ) British theatre and film director. He
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achieved celebrity as the young director of
Iondon's Donmar Warehouse Theatre (1992-

2@2) before making the frlms American Beatty
(1999), which earned five Academy Awards, md
Road to Perdition (2-0021.

Mendip Hills 1or Mendips) A range of lime-
stone hills in SW England, in N Somerset, ex-
tending I.[W-SE between Axbridge and the
Frome Valley, reaching 325 m (1068 ft) at Black-
dowD Its many limestone features include
Cheddar C,orge and the caves of Wookey Hole.

Mendoza 32,nrs 58s2w A city in w tu-
gentina It is the commercial centre of an irri-
gated area specializing in wine production.
Population (1S9 est): 119 6E1.

Menelaus A legendary Spartan king and
husband of *Helen He served under his
brother AgamemnoD in the *Trojan War and
after the fall of Troy won Helen back.

Menelik ll (1844-191j!) Emperor of Ethiopia
(1889-1913). He greatly expanded Ethiopia, lim-
ited the power of the nobility, and modernized
the administration.

Mengele, Josef lrax-nrze) c,erman med-
ical scientist, notorious for atrocities commit-
ted in the Nazi concentration camp at
Auschwitz. Known as 'the Angel of Death," he
was camp doctor at Auschwitz from 1943 to
1915 and was subsequently held responsible for
the dearhs of 400000 people mostly Jews,
many of whom died in biarre medical experi
ments. In 1985 a body exhumed in Brazil was

identified as his.

meningitis lnflammation of the meninges-
the membranes that suround the brain. This
is usually caused by bacteria or viruses md oc'
curs most commonly in children. Symptoms
include headache, vomiting, stiff neck, intoler-
ance to light, tiredness, irritability, and flts.
Treatment for bacterial meningitis is with
antibiotics and the patient usually rdcovers
rapidly, but meningococcal meningitis, a se-

vere form caused by the meningococcus (Neis'

seria meningitid,is), develops rapidly and can be
fatal within a week unless diagnosed and
treated promptly. The Hib vaccine Protects
children against bacterial meningitis caused by
H aemophilts injfuenzae typP' B. y iral meningitis
is often mild but may have serious effects.

menopausc The change of life: the time in a
wolrm's life when the menstrua] periods be-

come irregular and finally cease because egg

cells are no longer produced by the ovaries. The
menopause can occur at any age between the
late 30s and late 50s. Some women may experi-

ence slrmptoms, including flushing ("hot
flushes"), palpitations, and irritability, due to
reduced secretion of estrogens. These can be
relieved by homone r€placement therapy
with oestrogens (and progestogens to prevent
darnage to the womb lining that oestrogens
alone may cause).

Menofti, Gian Carlo (1911- ) Italian-born
US composer. Among his compositions are the
operas the Medium (11946) ar:d The Soint of
Bleecket Street, both of which won Pulitzer'
Prizes, and the television opta Amahl afld the
Mght yisitors (1951). In 1958 he founded the Spo.
leto Festival.

Mensheviks one of the two factions into
which the Russian Social Demo.ratic Workers'
Party split in 1903 in London Unlike the rival
"Bolsheviks, the Mensheviks (meaning those in
the minority) believed ir a large md loosely or-
ganized party. They supported Russia's partici-
pation in World War I and were prominent in
the Russian Revolution until the Bolsheviks
seized power in October 1917. They were flnally
suppressed in 1922.

menstruation The monthly discharge of
blood and fragments of womb lining frorn the
vagina. This is part of the menstrual cyde-the
sequence of events, occuffing in women from
puberty to the menopause, by which an egg
cell is released from the ovary. Memtruation is

the stage at which the egg cell (with blmd, etc.)
is expelled from the womb if conception has
not occurred Ovulation occurs at around the
middle of the cycle.

menthol (q#!O) A white crystalline soiid. It
is a constituent of peppermint oil and is re-

sponsible for the characteristic smell of the
mint plant, but can also be prepared syntheti-
cally. Menthol is used as an analgesic and in
flavouring for sweets and cigarettes.

Menuhin, Yehudi, Baron (1916-99)

British violinist, born in the USA of Russo-Jew-
ish parentage. A pupil of Georges Enesco, he be'
came famous in boyhmd. From 1959 to 1968

Menuhin was director of the Bath Festival,
where he also participated as a conductor. He

founded the Yehudi Menuhin Schml for musi-
cally gifted children in 1963.

Menziet Sir Robert Gordon (1894-1978)

Australian statesman; prime minister as leader
of the United Australia Party (1939_41) and
then of the Liberal Party (1949-66). He was at-
torney general (1934-39) before beoming
prime rninister. He resigned in 1911 and
formed the Liberal hrty in 1944 As Liberal

@
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prime minister he increased US influence in
Australim affairs and was strongly anticom-
munist.

Mercator, Gerardus (Gerhard Kremer;
1512-94) Flemish geographer, best known for
the Mercator projection. Prosecuted for heresy
in 1544, he emigrated to Protestant G€rmany in
1552, where he was appointed cartographer to
the Duke of Cleves. The Mercator pmjection
first used in 156q is a cylindrical map projec-
tiorl The parallels of latitude are represented
as being straight lines of equal length to the
equtor. The meridims are equally spaced md
intersect at right angles. The correct ratio be-

tween latitude and longitude is maintained by
increasing the distance between the parallels
away from the equtor causing increased dis-
tortion towards the Poles.

merchant banks Financial institutions
that became acceptance houses as a result of
their foreign trading as merchants. They are
now involved in a variety of other businesses,
including: the issue, placing, and undermiting
of shares and debentures for firms; the issue of
long-term loans for governments and institu-
tions abroad: advising on the investment of
funds and the management of portfolios: ad-
vising on and mmging takeover bids; and
dealings in foreign exchange.

Mercia A kingdorn of Anglo,Saxon England.
The Mercials were *Angles and their territory
embraced most of central England between
Wales and East Anglia- Mercia acNeved pre-em-
inence under *Offa (757-95\: thereafter it de-
clined and was merged in the 9th century into
a united England under Wessex.

mercury (botany) An annual or perennial
herb of the genus Mercurialis (8 species), native
to Eurasia and N Africa The perennial dog's
mercury (M. perennis) of woodland areas has an
evil smell and is poircnous to grazing mimals.
Growing 15-,10 cm high, it has large toothed
leaves and small green flowers. The annual
mercury (M. onnua) occurs on wasteland and as

a garden weed. Family: Euphorbioceoe.

mercury (Hg)The only common metal that is
liquid at room temperature (it has a high rela-
tive density of 13.546). It occurs chiefly as the
sulphide cinnabar (HgS), from which mercury
is obtained simply by heating in a current of
air. Mercury is used in thermometers, barom-
eters, and batteries and as an amalgam in den-
tistry. Crmpounds include the oxide (HgO),
mercurous and mercuric chlorides (HgrClr,
HgCl,), and the explosive mercury fulminate
(Hg(ONC),), which is widely used as a detonator.

Mercury and its compounds are highly poiso-

nous md are only slowly excreted by the
human body. At no 80: at wt 2005q mp
-38.87'C: bp 35558"C.

Mercury (astronomy)The innermost and sec-

ond smallest (4880 km diameter) planet, orbit-
ing the sun every 88 days at a mean distance of
57.9 million km. lts long period of axial rota-
tion,58.6 days, is two-thirds of its orbital pe-

riod Like the moon, Mercury exhibits *phases.

Its surface is heavily cratered, with interven-
ing law-flooded plains. It has only a very tenu-
ous atmosphere, mainly helium and argon.

Mercury (mythology) The Roman god of mer-
chants and commerce and of astronomy who
was also t}te messenger of the gods. He is usu-
ally portrayed as holding a purse, and with a
cap, winged sandals, and staff. He was iden-
tified with the Greek god Hermes.

Meredith, George (1828-1909) Brirish poet
and novelist. His long poem sequence Modern
Lo1rc (7862], was partly based on his unhappy
marriage. His novels indude The Egoist (18179).

merganser A *duck belonging to a genus
(Mergusl of the N hemisphere, also called saw-
bill.,10-57 cm long, mergansers have a long ser-
rated bill for feeding on worms, fistr" md eels.

Males have a dark-green double<rested head, a
drestnut breast, and a grey-and-white back fe
males are brown with a white wing bar.

M6rada 20 59N 8939'vv A city in E Mexico. It is
the commercial and industrial centre for an
agricultural area specializing in henequen (a

fibre) production It has a 16th{entury clthe
dral md is the site of the University of Yucatdn
(refounded 1922). Population (2000): 660 848.

meristem An area of actively dividing plant
cells responsible for growth in the plant The
main meristematic regions in dicotyledon
plants are the shoot tip and rmt tip (apical meri
stems) md the *cambirm (lateral meristem).

Merkel, Angela (Dorothea) (1wt- \
German stateswoman; chancellor (2005- ).

She grew up in East Germany and entered its
parliment in 1990. Leder of the Christim De
mocrats from 2002, she became Germany's
first woman chancellor after the close el(tion
of 206.

merlin A small *falcon, Folco columbarius, oc-
curring in moorland and heathland regions of
the N hernisphere. The female is 32 crn long
and is dark brown with heavily streaked un-
derpa.rts; the male is 26 cm long and has a grey-
blue back and tail.
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Merlin tn "Arthurian legend, the wizard who
counsels and assists Arthur and his father,
Uther Pendragon. There are various accounts
of Merlin's life in *Geoffrey of Monmouth md
later writers. He helped Uther to win Igraine
Arthur's mother, made the Round Table, mred
for Arthur as a child, and armed him with the
sword Excalibur.

MeroE an ancient city, capital of a Nubim
kingdom in present Sudan" founded c.600 Bc.
The Iron Age culture was a mixture of local
and Egyptian traditions.

Merovingians The first Frankish ruling
dynasty (see FRANKs). It was founded by
Merovch King of the Salim Franks, in the
mid-sth century AD. His grandson Clovis
(reigned 481-511) greatly extended Merovin-
gian possessions and the kingdom reached its
zenith in the mid-6th century. The last
Merovingian king, Childeric III, was deposed in
751 by the Carolingian Pepin the Short.

Mersey, River a river in I.Iw England.
Formed by the confluence of the Rivers Goyt
and Tame at Stockport, it flows W to enter the
Irish Sea by way of a 26 km (16 mi) Iong estuary,
with the ocean ports of *Liverpool and Birken-
head on its banks. Length:113 km (70 mi).

Merceyside A metropolitan county of Nw
England, created in 1974 from SW Lancashire
and NW Cheshire. In 1986 its administrative
poweff were devolved to the unitary authori-
ties of Sefton, Liverpool, St Helens, Knowsley,
and Wirral. Area: 648 sq km (250 sq mi)-

Merthyr fydfi! (Welsh name: Merthyr Tud-
ful) 1. 5146N 323W A town in SE Wales, in
M€rthyr Tydfil county borough on the fuver
Taff. Formerly a world iron and steel centre
based on the surrounding coalfields, it now has
light and electrical engineering. Population
(1991 est): 39482. 2. A county borough in SE

Wales, created from part of Mid Glamorgan in
1996. Area: 111 sq km (a3 sq mi). Population
(2001): ss 983.

mescaline A hallucinogenic drug obtained
from the "peyote cactus of Mexico, where it
was once widely used in religious ceremonies.
Mescaline does not cause serious dependence
and the hallucinations are mostly visual.

Mesmer, Franz Anton (1734-1815) German
physician, who claimed to cure diseases by cor-
recting the flow of 'animal magnetism" in his
patients' bodies. Investigation of "mesmerism"
concluded that any cures were due to the pow-
ers of suggestion, but Mesmer's claims stimu-
lated serious study of hypnosis.

Mesoamerican languages A geographi
cal classification of the languages spoken by
the American Indian poples of Mefco,
Guatemala, Honduras, Belize, El Salvador, md
Nicaragua It includes around 70 languages be-
longing to a number of families, such as the
Uto-Aztecan, Otomangean, and Tarascat

Mesolithic The middle division of the
*Stone Age, especially in N Europe, where a dis-
tinct cultural stage, the Maglemosian, inter-
vened between the last ice age and the
evolution of farming communities. Generally,
the Mesolithic is characterized by production
of microliths (very minute stone tools), which
were hafted into wooden, bone, or other han-
dles-

meSOnS A group of unstable elementary par-
ticles (lifetimes between 10 3 and 1fr6 second)
that are classified u hadrons; each meson is be-

lieved to consist of a quark-antiquark pair (see

PARTICLE PHYSICS).

Mesopotamia The region between the
Rivers Tigris and Euphrates. The Sumerims
settled in S Mesopotamia about .1000 Bc: tley
established the world's first civilization and
founded city states, such as *Ur, *Kistu and
*Uruk. *Babylon became Mesopotamia's capi-
tal under Hamrnurabi (d1750 Bc). After his
death Mesopotamia wu overrm successively
by Kassites, Assyrim, ud Persius.

Mesozoic ela The geological era following
the Palaeozoic and preceding the Cenozoic. It
contains the Triassic, Jurassic, and Cretacmus
periods, md lasted from about 2zl0 to 65 mil-
lion years ago. The reptiles were at their great-
est development during this era but became
extinct before the end of it.

MesserschmittL Willy (1s98-1978) German
aircraft designer. He is b€st known for his
World War II military planes, particularly the
Me-109 fighter (1935) and the Me-262, the first
jet fighter.

Messiaen, Olivier (1908-92) French com-
poser, organist, and teacher. In 1931 he wff ap-
pointed orgmist of Ia Trinit6 in Paris. His
works, heavily influenced by Catholic mysti
cism and eastern music, include La Nativite du
Seigaeur (1935), the symphony Turangahla 09a8I
Lo Transfiguration (for chorus and orchestra;
1965 69), and the opera St Frarcis d'Assise (1986).

Messina 38BN 1533E A port in ltaly, in NE
Sicily on the Strait of Messim. Successively c-
cupied by Greeks, Carthaginians, Mamertines,
Romans, Saracens, Normms, and Spaniards, in
1850 it became rhe last city in Sicily to be mde
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part of a united ltaly. lts mmufactures include
macaroni, chemicals, and soap. Population
(2000 est): 259 156.

metabolism The sum of the processes and
chemical reactions that occur in living organ-
isms in order to maintain life. It can be divided
into two components. Anabolisn involves
building up the tissues and organs of the My
using simple substances, such as amino acids,
simple sugars, etc., to construct the proteins,
carbohydrates, md fats of wNch they are
made. These prmesses require energy, which is
provided by the oxidation of nutrients or the
body's own food reserves. Ox.idation and all
other processes involving the chemical break-
down of substances with the production of
waste products are known collectively as ca-
tabolism Basal metabolism is the energy re-
quired to maintain vital functions (e.g.

respiration. circulation) with the body at rest.
It is measured by estimating the amount of
heat produced by the body and is controlled by
hormones from the thyroid gland.

metal An element that is usually a hard crys-
talline solid, a good conductor of heat md elec-
tricity, and forms a salt and hydrogen when
reacted with an acid. Not all metals have these
properties, however: mercury is a liquid at nor-
mal temperatures and sodim is soft. The most
important are the heavy metals (Ton, copper,
lead, and zinc) used in engineering and the
rarer heavy metals (nickel, chromium, tung-
sten, etc.) used in alloys. Other important met-
als ar€ the noble metals (gold, silver, and
platinum), and the light metals (aluminium
and magnesium). Chemically important metals
include the *alkali metals (sodium, potassiunl
and lithium), the *alkaline-earth metals (cal-
cium, barium, etc.), and the rarerarth metals
(see LANTHANTDEs). Uranium is important in
the nuclear povr'er industry (see NUCLEAR EN-
ERGY). Most metals mcur in the earth's crust in
the combined state and have to be mined be-
fore b€ing extracted from their ores (see MET-
ALLURGy).

metallography The study of the crystalline
structure of metals. It indudes various tech-
niques and is used to test the quelity of steel
after *heat treatment, Usually a small sample
is taken from a batch and polished before
being examined under a miooscope for cracks,
impurities, or holes. The polished surface may
also be treated chemically to show up the dif-
ferent constituents of an alloy or to highlight
cracks. The technique of X-ray diffraction de-
veloped by Max von laue (1879-1960) is used to
examine metallic crystals.

metalloids Elements displaying t}re physical
and chemical properties both of *metals and
nometals. Exmples of meta.lloids are arsenic
and germanium, which both have metallic and
nonmetallic allotropes. They may form posi-
tive ions as well as covalently bonded com-
pounds. The metalloid elements are often
*semiconductors.

metallurgy The science and technology of
producing metals. It includes the extraction of
metals from their ores, aloying to form ma-
terials with specific properties, md *heat

treatment to improve thefu properties.

metamorphic rock One of the three major
rock categories (compale rcNEous RocK: sED-
IMENTARY RocK) consisting of rmks pro
duced by the alteration of existing rocks by
heat, pressure, and dremically active fluids.
Contact (or thermal) metamorphism occurs
around igneous intrusions and results from
heat alone. Regional metamorphism results
from the heat and pressure created by oustal
deformation. Dislocation metamorphism re-
sults from localized mechanical deformatiorL
as along fault planes. Metamorphic rmks often
form upland masses. Marble is a metamorphic
rock formed from recrystallized limestone.

metamorplrosis The process in animals by
which a *larE changes into an adult. This rad-
ical change of internal and external body
structures may be gradual or abrupL Certain
insects, such as dragonflies, undergo incom-
plete metamorphosis, during which successive
stages (known as nymphs) become increasingly
like the adult through a series of moulrs. In
complete metamorphosis, seen in such insects
as butterflies and houseflies, the larva passes
into a quiescent pupal stage, during which the
adult tissues are developed Metamorphosis
also occurs in amphibians (see FRoc). The
process in insects and amphibians is controlled
by hormones.

metaphysical poets A $oup of lTthren-
tury English poets whose u/ork was character-
ized by intellectual lyit and ingenuity,
especially in ttreir use of elaborate figures of
speedl The leading poet was John 

*Donne, and
his successors included George Herbert
(1593-1633), Henry Vaughan (c1622-95), An-
drew *Marvell, and Abraham Cowley (1618-67).
They frequently employed colloquial speech
rhythms in both their secular and their reli-
gious verse.

metaphy3ics The study of existence or
being in general. The term derives from the
title given to a group of Aristotle's writings.
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The status of metaphysics has been much de.
bated: *Kant thought this kind of investiga-
tion impossible because our minds can only
cope with the phenomenal world or the world
of appearances and *Ayer used the word as a
pejorative term to indicate the meaningless-
ness of much traditional philosophy. However,
metaphysics is still held to be one of the main
divisions of philosophy.

Metazoa ln traditional classification sys-

tems, a subkingdom of animals whose bodies
consist of many cells differentiated and coordi-
nated to perform spaialized functions. It ex-
cludes the single-celled *protozoa and the
Parazoa (see sp oNGE). In modem classifications,
the animal kingdom is divided into the sub-
kingdoms Parozoa and Eumetozoa.

metempsychosis See RETNCA RNATIoN.

meteor A streak of light seen in the night
sky when a rneteoroid-an interplanetary rock
or dust particle enters and burns up in the
earth's atmosphere. A decaying *comet gradu-
ally produces a meteor str€am of meteoroids
around its orbit. When the earth passes

through a meteor stream, an often sPectacular
meteor shower is observed. A meteorite is a
large piece of interplanetary debris (mass usu-
ally over 100 kg) that falls to the earth's sur-
face. Its composition is either principally iron
or stone or an intermediate mixture.

meteorology The study of the physics,

chemistry, and movements of the *atmos-

phere and its interactions with the ground sur-
face. The troposphere and stratosphere, the
lower layers of the atmosphere in which most
weather phenomena occur, are the chief fo-
cuses of meteorology. Weather is the state of
atmospheric conditions (including temPera-
ture, sunsNne, wind clouds, and prmipitation)
at a particular place and time. A weather fore
cast is a prediction of \ /hat weather conditions
will be over a stated future period: it is made
by studying weatier maps, especially those ob-
tained from satellites. Weather fortrasts are
essential to shipping and aviation and are of
use to many other bodies, as well as to farmers.
See illustration on p.584.

methane (CH.) A colourless odourless flm-
mable gas that is the main constituent of *nat-

ural gu. It is the
*alkane series and is

has been investigated as m "altermtive energy
source. It burns with a clear blue flame.

methanol (methyl alcohol or wood alco-
hol; CHpH) A colourless poisonous flammable
liquid. Originally produced by distillation of
wood, it is now usually made from hydrogen
and carbon monoxide by high-pressure *catal-

ysis. It is used as a solvent, antifreeze, md a raw
material for making other chemicals. See olso

METHYLATED SPIRITS.

Methodism The Ctrristian denomination
that developed out of the religious practices
advocated by the "Wesley brothers. Methodism
evolved its own church organization during
the 1790s. The supreme decision-making body
is the C-onference; local societies (congrega-
tions) are Nghly organized and pastoral and
missionary work are major concerns. Method-
ism in the USA accounts for 80% of all
Methodists.

methylated sPiriG A form of *ethanol

(ethyl alcohol) that has been made unsuitable
for drinking by the addition of about 9.5% of
methanol (methyl alcohol), about 05% of Pyri
dine, and a methyl violet dye. In this form it
has mmy household uses, especially as a fuel
for spirit burne$. Industrial methylated spir-
its (lMS) consists of ethanol with about 5% of
methanol and no pyridine. It is used as a sol-
vent for Yarnishes, etc.

metre (m) The uit of length in the *metric

system. Originally defrled in 1791 as one ten-
millionth of the length of the quadrant of the
earth's meridian through Paris, it was re-

defined in 192 as the distance between two
marks on a platinum-iridium bar- It is now
defined (General Conference on Weights and
Measures,1983) as the length of the Path trav-
elled by light in a %cuum in U299792458 sec-

ond, which replaces the.1960 definition based

on the emission of a krypton lamp.

metre (po€try)The rhythmic pattern of a line
of verse measured in terms of basic metrical
units or feet. In accentual verse, as in English, a
foot consists of various arrangements of
stressd (') and unstressed (-) syllables. In classi-

cal Greek and Latin verse, the qumtity or
Iength rather than the stress of syllables deter-
mines the foot. Il English the most common
feet are the *iamb (-'), the trochee ('-), the ana-
paest t-'), the dactyl ('-), md the sPondee (").
Most traditional po€tic forms, such as the
*sonnet, are written according to strict metri-
cal patterns.

metrac system A system of measurement

@

simplest
used as a

member of the
fuel and a source

of other chemicals. Methane is produced in na-

ture by the decay of vegetable matter under
water, rising in bubbles from mrshes as

marsh gas Coal gas also contains methane. Re-

cently the generation of methane from sewage
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based on the decirnal system. First suggested in
1585, it was not given formal acceptance until
1795, when a French law provided definitions
for the *metre, *are, stere, *litre, and gram.
However, this form of the metric system ms
not widely use4 even in France, until the third
dmde of the 19th century during this period
it was also adopted by most European coun-
tries. Although the metric s]Btem was autho-
rized in the UK in 1864, British reluctance to
abandon its own "Imperial units" did not
weaken until 1963, when the lmperial yard and
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meteorology. lntemationally agreed symbols are used d[oughout the wodd by m€tEorological stations to represent
cunent weather conditions. These are plotted on weather maps from which forecasts can b€ made.
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pound were given legal definitions in terrrE of
metric units. The Metrication Berd, set up in
1969, was disbanded in April f98O. From 1 Janu-
ary 2000 an EU regulation $,as adopted into
British law making it illegal to sell goods in
any measure other tlan grams, kilograms, mil-
limetres, and metres (with exceptions for beer
and milk).

For scientific purposes, former metric rys-
tems (such as the *c.g.s. system) have been re-
placed by *SI units.

metronome A small device consisting of a
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pendulum with a small sliding weight on it.
which can be regulated to make the pendulum
beat at a desired number of beats per minute.
The most common type is the clockwork
metronome invented by J.N. Maelzel (120-
1838); electric metronomes also exist. Metro-
nome markings are often given in musical
scores to indicate the exact sp€ed of the music.

Metropolitan Museum of Art The prin-
cipal murum in New York City and one of the
most important in the world" Founded in 1870,
it opened its present premises in Central Park
in 1880. lts enormous collection comprises
paintings, drawings, sculptures, ceramics, etc.,
from maay periods and countries, including
Ctrina. ancient Egypt, Greece, and Rome.

Metropolitan Opera Association The
principal US opera company, founded in New
York in 1883. Enrico Caruso 0AB-1921) sang
regularly with the company from 1904 to 1921.

The company mcupied the Metropolitan Opera
House until 1966, when it moved into the Lin-
coln Centre for the Performing Arts, the origi-
nal building being demolished

Metternich, Klemens Wenze! t{epo-
muk Lothar, Fii6t von (123-1ss9) Aus-
trim statesman, the leading figure in
European diplomacy from the fall of Napoleon
(1815) until the Revolutions of 1848. As foreign
miDister (180+-€) he sought to maintain the
balmce of power in Europe, supporting dynas
tic monarchies and suppressing liberalism. His
policies dominated the Congresses of "Vienna
(1814-15), Aix-lacnpelle (1818), Troppau (1820),

taibach (1820. and Verona (1822).

Meuse, River lOutctr and Flemish name:
Maas) A river in W Europe. Rising in NE France.
and flowing mainly N past Lidge in Belgium
and Maastricht in the S Netherlands, it enters
the North Sea at the Rhine Delta. It was the
scene of heavy flghting in World War I (1914)

and World War II (1910). Length: 926 km (575

mi).

Mexican War (1845-48) The war bet\,veen
Mexico and the USA over disputed border ter-
ritory. Military olrerations began when Gen
Zachary *Taylor invaded New Mexico and
ended with the fall of Mexico City (1847). Peace
was concluded with the Treaty of Guadalupe-
Hidalgo.

Mexico, United States of A country in
North America between the Gulf of Mexico
and the Pacific Ocean. Narrow coastal plains
rise to high mountain ranges in the interior.
Much of the N is arid with tropical forest in

the S, especially in the Yucatdn Peninsula in the
SE. Most of the population is of mixed Indian
and Spanish descent. Economy: Mexico now
ranks among the world's main oil.producing
countries. It als has Large reserves of natural
gas and there are substantial deposits of ura-
nium. Other minerals extracted include iron
ore, zinc, sulphur, silver, and copper, and Mex-
ico is the world's largest producer of fluorite
and graphite. Manufacturing is increasingly
important. Agriculture remains relatively un-
derdeveloped: maize is the main food crop;
cash crops include cotton, sugar, coffee, and
fruit and vegetables, as well as sisal in Yucatin.
Fishing has been developed considerably and
tourism is an important source of foreign cur-
rency. Hisrorl Mexico was the site of the
Mayan civilization from the 2nd to the 13th
centuries AD, and between the 8th and the 12th
centuries the 'Toltecs flourished. The 14th cen-
tury sa$, the rise of the *Aztecs. The Aztecs
were conquered by the Spanish under Cort6s in
1521 and Mexico became part of the viceroyalty
of New SpafuL The struggle for independence
from Spain was achieved in 1821. A turbulent
period dominated by *Santa Anna was fol-
lowed by the *Mexican War (1846-48), in which
territory was lost to the USA The Mexican Rev-
olution (1910-.10) produced the constitution of
19u, the democratic goals of which have been
the declared aims of subsequent governments.
Mexican politics is dominated by the Party of
Institutionalized Revolution (PRI| which re-
mained the governing party from 1929 until
2000, despite repeated allegations of electoral
fraud. In 1991 there was an armed uprising of
indigenous peoples from the poverty-stricken
southern states. Mexico suffered a severe re-
cession in the mid-1990s but has since made a
strong recovery. In 2006 Felipe Calderon was
declared the winner of presidential elections
but the result was disputed by his left-uring op-
ponent, leading to riots and instability. Mexico
is a member of the OAS and a signatory of
NA.FTA Official language: Spanish Currenc)4
peso of 100 centavos. Area: 1967183 sq km
(761 530 sq mi). Population (2007 est): 108 700 891.

Capital: Mexico City.

Mexico City (Spanish name: Ciudad de M6x-
ico) 19 25N 99 10W The capital of Mexico, in the
S of the high central plateau at a height of 2380
m (7800 ft), surrounded by mountains. The
14th-century Aztec city of Tenochtitlan was
destroyed by Cortes in 1521. A new Spanish city
was built on the site and it rapidly became the
most important in the New World. It was cap-
tured by the USA and then by France in the
I9th century and in the 20th century was the

@
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centre of several revolutions. It now has con-
siderable industry. It is the site of the National
Autonomous University of Mexico (founded in
1551), the national library, the museum, and the
Palace of Fine Arts Theatre. In 1985 the city and
surrounding areas were devastated by m
earthquake. It suffers atmospheric pollution
Population (20fl) est): 8 591 309.

Miami 2545N 8015w A city and port in the
USA, in Florida on Biscayne Bay. A tourist re-
sort and retirement centre, it grew during the
Florida land boom of the 1920s. It produces cit-
rus fruit and winter vegetables. Industries in-
clude aircraft repairing, sponge flsheries,
clothing, and concrete. Population (2000):

362470.

micas A group of common rock-forming sili-
cate minerals with a layered structure and
complex composition The group includes
muscovire, Ky't.(sieAt,)oJoH,F). a white mica
md monomiolly the most important; it oc-
curs in granitic rocks (often pegmatites),
gneisses, and schists. The other principal micas
are phlogopite (amber), biotite (dark), parago-
nite, margarite, zinnwaldite, and lepidolite (a

source of lithium). Since it is a good insulator
and cm withstand high temperatures, mica
has many electrical uses and is used for fur-
nace windows.

Michaelmas daasy se.e AsrER.

Michelangelo Buonarroti (t4zs-7s64]'
Italian sculptor, painter, architect, and poet.
Working in Rome from 1.{96 mtil1501, he prG
duced hh first major sculptures, notably the
Pietd (St Peter's, Rome). This was followed
(1501-05) by his work in Florence, including
David (Accademia, Florence) and the painting of
lhe Holy Family (Uffizi). The celebrated Sistine
Chapel ceiling (1508-12), in the Vatican, estab-
lished his reputation as the greatest painter of
his day. Returning to Florence (1515), Michelan-
gelo became the architect and sculptor of the
Medici funerary chapel (1520-34) in the church
of San Lorenzo and he also designed the Lau-
rentian Library. These architectural projects
md the fresco of the Last ludgment (1534-41)
for the Sistine Chapel were his first major
works in the new mannerist style (see MAN-
NERISM). In his Iast years he worked mainly as

an architect becoming in 1547 chief architect
of St Peter's, Rome, in which capacity he de-
signed its great dome.

Michelson, Albert Abraham (18s2-1e31)

US physicist, born in Germany. He designed an
accurate krterferometer known as the Michel-
son interferometer and used it to measure pre-

cisely the speed of light. He used it in the
Mictrelson-Morley experim€nt, with the US

chemist E.W.Morley (1838-1923) in 1881 they
tried to show that luminiferous ether existed
by measuring the earth's velocity relative to it.
The negative result led to the downfall of the
ether theory and was explained by Einstein's
theory of *relativity in 1905.

Michigan A stare in the N central USA bor-
dered largely by water (Lakes Superior, Huron,
Michigan, Erie, and St Clair). It is divided by the
Straits of Mackinac into the Lower Peninsille
in the S and the Upper Peninsula in the N. Most
of Michigan's population and industry is con-
centrated in the Lower Peninsula- Manufactur-
ing is important; other industries indude
machinery, iron and steel, and chemicals. It has
large mineral reserves of gypsum, calcium, and
rnagnesium compomds, mtural gs, md oil.
Historr4 explored by the Frendl in the 17tl cen-
tury, it rertained under French control util it
was acquired by the British (U63) as part of
Camda. lt came mder American control (1783),

becoming a state in 1837. Area: 15029 sq km
(s8216 sq mi). Population (2000):9938 4.Capi-
tal: lansing.

Midrigan, lake The third largest of the
Great lakes in North America wholly in the
USA It is linked with Lake Huron via the
Straits of Mackinac; Chicago is on its S bank.
Area: 5E 000 sq km (22 400 sq mi).

microbiology The study of microorgan-
isms, or microbes-organisms that are invisible
to the naked eye, including bacteria, small
fungi (e.g. yeasts and moulds), algae, protozoa.
and viruses. Microorganisms bring about de-
composition and the recycling of nutrients.
They are vital to many industdes, including
brewing, dairying, and food processing, and
they have revolutionized medical treatment
with the discovery of antibiotics. Sorne micro-
organisms cause disease (see rNFEcrroN).

mioochip See TNTEcRATED crRcurr.

microcomputent Small but sophisticated
*computers designed for a single user and
often for a spmific application The central
processing unit is a *microprocessor. Iaptop
and hmdheld computers are very smll md
portable.

microcopy A greatly reduced photographic
copy of a printed page, drawing, or other
image. Microfilm is a strip of standard-width
film containing microcopies. It was introduced
in the 1920s for use in banks and is nowwidely
ued for compact storage and ready refermte
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to documents. Special enlarging viewers can
rapidly wind the fllm to the correct page.Mi-
crofiche is a similar system on cards holding a
single film negative, with even greater reduc-
tion of the pictures. The viewers often have a
printer attached to reproduce paper copies.

microlight aircraft A small powered air-
craft of minimal weight. These aircraft were
developed in the 19{t(h, when such models as

the British Optio were considered for traffic
monitoring and other roles. Some models can
be folded up for ease of transport.

micrometer An itrtrument for measuring
small lengths with great accuracy. The obi'ct
to be measured is held between the jaws of a C-

shaped metal piece, one jaw of which can be ad-
justed by a screw. The screw is turned by
rotating a drum with a vernier scale marked
on it, from which the required dimension can
be read

Micronesia, Federated States of a
country in the W Pacific Ocean, consisting of
600 of the Caroline Islands, including Chuuk,
Yap, Pohnpei, and Kosrae. Ecotomy, the main
exports are copra and fistt. Historf formerly
part of the LJN Trust Territory of the Pacific Is-
lands, the country became self-governing in
1986 and was recognized as independent by the
UN in1990. Officid languages, Englishand local
lmguages. CurrencSr US dollar of 100 cents.
Area 700 sq km (270 sq mi). Population (2m3
est): 112 000. Capital Palikir.

microphone A device that converts sound
into electrical signals. A telephone mouthpiece
usually consists of a carbon microphone in
wNch the mund waves exert a varying pres-
sure on carbon granules, so varying their elec-
trical resistance. In capacitor microphones,
used in music recording, a diaphragm forms
one plate of a capa.citor, across which the sound
waves produce a fluctuating potential differ-
ence. Crystal microphones rely on the *piezo-

elmtric effect. Ribbon microphones have a

highly directional response. They consist of a
thin strip of aluminium alloy in a strong mag-
netic field.

microprocessol The central processing
rnit of a *microcomputer. Its development
was made possible in the 1970s by advances in
solid-state electronics, in particular the design
of integrated circuits of such complexity that
all the main calculating functions can be car-

ried out by a single silicon chip (see INTE-
GRATED cIRcUIT).

microscoPe An oprical instrument used for

producing a magnified image of a small object.
There are several distinct types, the most com-
mon being the compound microscope, which
contains m objctive lem system and an eye
piere system. It was invented in 1609 by a
Dutch spectacle maker Zacharias Janssen
(1580-c.1638) and his father, but Robert
*Hooke gave the first extensive description of
its use in biology trhis Micrographid (1565). In a

compound microscope the objective produces
a real magnified image, which is further mag-
nified by the eyepiece. The magnification,
which may be up to a thousand, is limited by
the *resolving power of the lenses; the small-
est detail capable of resolution by an optical
microscope is about 0.2 micrometre. This can
be increased by using an oil-immersion lens
(see olso urrn urarcRoscopE). Still higher mag-
nifications are obtained by using shorter
wavelength radiations, as in the *electron

microscope.

microwave background radaation see

BIG.BANG THEORY.

macrowaves Electromagnetic radiation
with wavelengths between l ard 300 millime-
tres, lying between infrared rays and radio
waves in the elctromagnetic sp€ctrufiL They
are used in *radar and mioormve heating This
method is used in the rapid cmking of food as

the radiation penetrates to the interior of the
food- The microwave photon is the same order
of magnitude as the vibrational energy of
atoms and molecules and therefore heats the
interior directly, rather than by conduction
from the surface. Microwaves are generated by
such devices as *magnetrons md *klystrons.

Midas tn Greek legen4 a king of Phrygia
whose wish that everything he touched be
turned to gold was granted by Dionysus in
gratitude for his hospitality to the satyr

"Silenus. In mother legend, Midas was asked to
judge between the music of Pm and Apollo
and chose the former. Apollo punished his tact-
lessness by chmging his ears into those of an
ass.

middle ages The period of European his-
tory that is generally regarded as commencing
in the sth century wirh the fall of the western
Roman Empire and ending with the Renais-
mce. This period begins with the creation of
the barbarian kingdoms, which developed into
the nation states of W Europ€. In Ctrurch his-
tory, the period covers the rise to supremacy of
the Roman Catholic Church Saially and re
nomically the period saw the rising power of
the great landed magnates and the creation of

@
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a feudal society, while urban $owth and the
development of trade reached unprecedented
heights.

Middlesbrough 1. s43sN 114w A town in
NE England, in Middlesbrough unitary author-
ity, North Yorkshire, on the Tees estuary. Local
iron ore and local coking coal gave Middles-
brough early industdal advantages. Until the
recessions of the 1980s and 1990s iron and steel,
petrochemicals, and constructional engineer-
ing were major industries. The economy is now
mainly based on the setrice s(tor. Popula-
tion (1998 est): 145 000. 2. A unitary authority in
NE England, in North Yorkshire: formerly
(1974-96) part of the county of Cleveland. Area:
il sq km (21 sq mi). Population (2W71:134U7.

midge A small fly, also called a nonbiting
midge, belonging to the family Chironomidae
(over 2000 species). It resembles a mosquito but
is harmless. Midges are found near fresh water,
often in large swarms. The wormlike aqutic
larvae are often red.

The term is also applied lmsely to similar
but unrelated flies.

Midlothian A council area of SE Scotland.
Under local government reorganization in 1975

the historic county of Midlothian, including
the city of Edinburgll was absorM into Loth-
ian Region. In 1996 a much smaller area, ex-
cluding Edinburgh became an independent
unitary authority. Midlothian is mainly hilly
and the cNef activity is agriculture. Area: 356

sq km (137 sq mi). Population (2001): 80 941. Ad-
ministrative centre: Dalkeitlr"

midnight sun The sun when ir remains
above the horizon all night in places poleward
of the Arctic and Antarctic Circles, for periods
around the summer solstice (amounting to one
night on the Circles and to six months at the
Poles). A corresponding period of "noon dark-
ness" occurs during the winter.

Midrash lHebrew: enquiry, exposition) Expo-
sition of the Bible, and more particularly a
book consisting of such exposition. There are
many Midrashim, mostly dating from the early
middle ages, and they are a valuable source for
the religious ideas of the Jews of the time. The
*Talmuds also contain a great deal of Midrash.

Madway lslands A group of atolls approxi.
mately in the middle of the Pacific Ocean. They
are under US administration, the only in.
habitants being US military personnel. A US-
Japanese air battle near Midway in June 1912
was ttre first ma!:r Japanese setback in World
War II.

Mies van der Rohe, Ludwig (18s5-1969)
German architect. A pioneering architect of
the 1920s and 1S|0s, Mies first achieved fame
with his glass skyscrapers (1919-21). However,
his most influential building was the glass,
steel and marble German pavilion at the
Barcelona international exhibition (1929). In
1937 he moved to the USA where he designed
such buildings as the Illinois INtitute of Tech-
nology (1939) and the Seagram building, New
York (1958).

migraine Recurrent headaches, usually af-
fecting one side of the head md thought to be
caused by contraction and then dilation of the
arteries in the brairl The attacks are often pre-
ceded by blurring of vision and flickering
lights (called an aura). During the headache it-
self vomiting commonly occurs.

migration, anama! The periodic move-
ment of animal populations between one re-
gion and another, usually associated with
seasonal climatic changes or breeding cydes.
Migration is best known among birds, but the
phenomenon is seen in many other animals, in-
cluding fish (notably salmon), butterflies, bats,
lemmings, and whales. The mechanism of nav-
igation and homing is not completely under-
stood In birds it seems to involve sighting of
visible landmarks, as well as a compass sense,
using the sun or the stars as bearings. Other an-
imals are thought to use similar methods.

Mikonos (or Mykonos)Acreek island in the
S Aegean Sea, one of the Cyclades. lt is popular
with tourists and is noted for having a large
number of churches. Area:90 sq km (3s sq mi).
Population (latest est): 5503.

Milan lltalian name: Milano: Latiir name:
Mediolanum) 45 28N 912E A city in N Italy, the
capital of Lombardy on the River Olona. Milan
is the chief commercial and industrial centre
of Italy. Its manufactures include motor vehi-
cles, machinery, silk and other textiles, and
chemicals and it is a major publishing centre.
Milan has a gothic catledral (duomo), the Brera
Palace (containing the city's chief art collec-
tion), and the opera house of *La Scala- History
fouded by the cauls about 600 Bc, ir m
captured by the Romans in 222. After the 12th
century it enjoyed considerable economic pros-
perity. Having fallen to Spain in 1535, it was
under Austrian rule (1713-95) and ir 779
Napoleon made it capital of the Cisalpine Re
public (179) and capital of the kingdom of

mildew Any fungus that grows as dense fila-
ments forming visible white patches. Mmy



589 millet

fungal diseases of plants are calld mildews:
powdery mildews are infestations by fungi of
the order Peronosporales, while downy mildews
are due to hfection by fungi of the family
Erysipharcae.

mile A unit of length traditionally used in the
IJK and USA A statute mile is equal to U60
yards. A nautical mi.le (IJK) is equal to 5080 feet;
a nautical mile (international) is equal to 1852

metres (6075.12 ft). The unit is based on the
Roman mile of 1000 paes.

Miletus An ancient Greek city in "lonia,
founded about 1000 Bc. Crmmercially active
from Italy to Egypt, Miletus exemplified Ion-
ian energy and enterprise. Milesians were
prominent among the 6th-century Ionian
thinkers, and even after destruction by Persia
(494 Bc) Miletus remained commercially im-
portant until its harbours silted up.

Milhaud, Darius (1892-1974) French com-
poser, a member of Les Six. He made use of
polytonality and jazz in many of his composi-
tions. With Jean C-octeau he wrote the ballets
Le Boeuf sur le toit lL9L9l and Le Troin bleu (19241;

with Paul Claudel he wrote the opera
Aristophc Colornb 17928). His other works in-
clude 12 symphonies, 15 string quartets, con-
certos, and Jewish liturgical music.

milk A fluid secreted by the *mamrnary

glands of mammals to feed their young. Cows'
milk consists typically of about 87% water,
3.60/o fat,3.3o/o proteir^,4.7o/o lactose (milk sugar[
small quantities of minerals (mainly calcium
and phosphorus), and vitamins (mainly vita-
mins A md B). (Human mi'lk, in contrast, con-
tains less protein and more lactose.) Milk forms
a well-balanced and highly nutritious food. In
the UK most milk is sold, after *pasteurization"

in bottles or cartons, with daily dmrstep deliv-
eries. Sterilized and UHT (ultraheat-treated)
milk both have a longer shelf-Iife.

milkwe€d A herb of the genus ,4sclepins (720
species), native to North America and often
growl in the tropics and subtropics for orna-
ment. Up to 1.2 m higtr" it bears umbrella-
shaped clusters of orange, purple, pink or red
flowers and yields a milky latex. Family Ascle-

piadaceoe.

Milky Way The diffuse band of light that is
seen, on a clear moonless night, stretching
across the sky. It is composed of innumerable
stars tllat are too faint to be s€en individually.
They lie around the sun in the flattened and
densely populated disc of our *Galaxy.

Mill, .lohn Stu.d (1806-73) British econo.

mist ard pNlosopher. His Prin ipl?s oJ Polittal
Economy (784A1 is little more than a restatement
of the ideas of Adam Smith and Ricafio.On Li:r.
my (1859) shows that he was concerned for the
rights of the individual and he believed
strongly in the equality of the sexes, publish-
ing his views in Sub jection of Women (78691. A
prolific .lburnalist, he edited the London Review
during the period 1835-.10.

Millais, Sir John Everett (18z*se) British
painter. He was one of the founders of the
*PreRaphaelite Brotherhood, the principles of
whidr he applied to his best paintings, notably
the controversial Christ in tlrc House of His Par-
eflts (1850) and 1phelia (7852; both Tate Gallery).
After abandoning Pre-Raphaelitism in the
1850s, he painted more popular and sentimen-
tal works, such as Bubbles (1886), a portrait of
his grandson

Millennium Dome Alargedome erected in
Greenwich Greater London, to house a multi
media exhibition celebrating the year 2000.

With a circurnference of over 1 km (10!19 yds)
and a height of 50 m (1ft ft), it is t}le world's
largest dome. Designed by the Richard Rogers
Partnership, the Dome cost E750 m to build: as

the exhibition failed to attract the expected in-
terest it then required an additional E600 M of
lottery money to keep open for 1 year. Subse-

quently it remained empty, finally (2002) being
given away to a developer, who will stage en-
tertainments and sports events. It is now offl-
cially known as the O, Arena-

Miller, Arthur (1915-2005) us dramatisr. As
a Jewish liberal intellectual he has played an ac-
tive role in politicat life. His plays include AII
My Sons (1947l,, Death of o Salesman | 1947), which
won a Pulitzer Pize, The Crucible l'7953],, con-
cerning the Sdem witch trials of the 1690s,

After the Fall (lgf,A:), which is in part a portrait
of his late wife Marilyn "Monroe, The Ride
Do\ryn Mt Morgon l199ll, a,itd Mr Petefs Cotnec-
tions (1998).

Miller, Glenn 0so4-441us Fzz trombonist
and band leader, known for such popular songs
as 'Moonlight Serenade" and "ln the Mod"
Miller's band, assembled in 193& recorded
many hit swing tunes and entertained the
trmps during World Wa II.

millet One of various grasses or their seeds,

cultivated in Asia and Africa as a cereal crop
and in parts of Europe and North America
chiefly as a pasture grass and fodder crop. It
grows 30-130 cm high and the flowers form
spikes or brandrcd clusters. Common or
broomcorn millet (Paricum miliacelm) is used

@
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for poultry feed or for flour milling. Pearl mil-
let (Pennisetum glauctml is grown as a fmd
grain, Italim millet (Seraria italica) as a grain
crop, and Japanese millet (Echinochloa crus-galli
vat. f rumentacea) maiily for fodder. A variety
of sorghum (durra) is also known as millet.

Millet Jean Franqois (1814-7s) French
painter of peasant origin. He studied in Cher-
bourg and in Paris, achieving acclaim in 1844.

After settling in Barbizon (1849), he became as-

smiated with the Barbizon schml md painted
melmcholy and sometimes sentimental agri-
cultural scenes, r,otably The Cleaners (1857) and
The Angelusl7859i both Louvre).

millipede A slow-moving *arth-ropod of the
widely distributed class (or subclass) Diplopoda
(about 8000 species). Its slender rylindrical
body, 2-280 mm long, is covered by a calcare-
ous cuticle and consists of 20-100 segments,
most of which bear two pairs of legs lcompore
CENTIPEDE). Millipedes live in dark humid
places as scavengers of dead plant and animal
materials. In defence they secrete a toxic fluid
containing cyanide and iodine.

Milne, A(lan) A(lexander) (1s82-1s56)

British novelist and dramatist. He is best
knom for his books for and about his son
Christopher Robin. These include two collec-
tions of verse and two books about toy animls,
Winnie-the-Pooh (19261 ard The House at Pooh Cor-

ner \79281.

Miloievi6, Slobodan (1911-2006) serbian
politicim; president of Serbia (198H7) md of
the Federal Republic of Yugoslavia \19g7-Zcf0\.
He supported Bosnian Serb aggression in
Bosnia-Hercegovina (1992-95) md led repres-
sion of the ethnic Albanians in *Kosovo, prc
voking NATO airstrikes. He was swept from
power in 2000 md handed over to the war
crimes tribunal in the Hague, where he died
while standing trial for genocide.

Miltiades (c.550-489 BC) Athenian general
md statesman. Sent to govem the Thracim
peninsula in Athenian interests, he ruled as

tyrant and fought with Darius I of Persia
(c.558-486 BC) in Scythia- Appointed a general
in 490, he devised the strategy by which the
Greeks decisively defeated the Persians at the
battle of *Marathon.

Milton, John (1608-74) English poet. His
early works include the poems L'Allegro and Il
Penseroso (1632), the masque Comus (1633), and
the elegy Lycidas (7637). Dudng the 164Os and
1650s he actively supported the Puritm revolu-
tion and wrote rmy polemical pamphlets, no-

tably Areopagitico (1644), a defence of free
speech. In 1649 he was appointed Iitin Secre-
tary to the Council of State, but Ns eyesight
b€gan to fail md he had bcome totally blind
by 1652. After the Restoration he retired from
public life to write his great epic poem Par-

ad.ise Lost (1667), its sequel Paradise Regaircd
(162), md the dramatic Irem Samso, Agonistes
(167'tl.

Milton Keynes 1. s2 02N 042w A city ir s
central England, in Milton Keynes unitary au-
thority, Buckinghamshire. Developed since
1967 as a new towrr around the old village of
Milton Keynes, it is the headquarters of the
Open University (1969) and has varied light in-
dustries. The UK's only multidenominational
cathedral opened here in 1993. Population
(2001): 18a506- 2. A unitary authority in S cen-
tral England, in Buckinghamshire. Area: 310 sq
km (119 sq mi). Population (2004 estl:2'167W.

Milwaukee +s 03N 87 56wA city and port in
the USA, in Wisconsin on Iake Michigan The
state's largest city and a major shipping centre,
Milwaukee is a leading producer of heavy ma-
chinery, electrical equipment, and diesel and
petrol engines. Population (2004 estl: 583 624.

mime Acting without words by physical ges-

tures alone. It was practised in ancient Greek
and Roman drama and was an importmt con-
stituent of the "commedia dell'arte in the 16th
century. Exponents of modern mime include
Jem-Louis Barrault (19lBl) md Marcel
*Marceau.

mimesis (Greek imitation) A philosophical
conc€pt introduced by *Aristotle in the Poetics.

He argues that imitation is the basis of all tlte
arts but they differ as to the means they use
md the objects they imitate. Imitation in the
arts does not refer to a simple realistic render-
ing of detail but to the poet's (or artist's) ability
to select and present his material so as to ex-
press essential truth.

mimicry The phenomenon of two or more
organisms (cornmonly different species) re-
sembling each other closely, which confers an
advantage-usually protection-to one or both
of therl In Batesia[ mimicry, named after
H.W.Bates (1825-92), a poisonous or inedible
species (the model) has a conspicuous col-
oration, which acts as a waming to predators.
This coloration is adopted by a harmless edible
species (the mirnic), which derives protection
against the same predators. In MiiLllerian mim-
icry, first described by the German naturalist
Fritz Mtller (1821-97), two or more spcies-all
inedible-have the same \ /arning coloration
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After a predator has associated this pattern
with an inedible species it will learn not to se-
lect similarly coloured species.

Mimosa A genus of trees, shrubs, and herbs
(45H00 species), mostly native to tropical and
subtropical America. They have feathery com-
pound leaves and fluffy round catkins of yel-
low flowers. The genus includes the sensitive
plants, M. pudta aIJld M. sensitiva. Rorists' mi-
mosas are species of Acocia (see WATTLE). Fam-
lly. Leguminosae.

minaret The tower of a mosque, from which
the muezzin calls the faithful to pmyer. Turk-
ish minarets are typically slender; other shapes
have been used in Persia and Arabia-

Mind (National Association for Mental
Health) A voluntary British orgadzation
founded in 19t6 to provide for the needs of the
mentally ill and distressed. It campaigns for
better services for the mentally ill, runs advice
centres, generally encourages an understand-
ing of mental illness, and promotes mental
healtlL

Mindanao An island in the S PNlippines, the
second largest. Hemp, maize, pineapples, tim-
ber, nickel, and gold are the chief products. Its
Muslim population has resisted Spanish" US,
and now Philippine rule. Area: 1019D sq km
(39351 sq mi). Population (1995): 14262000.
CNef towns: Davao and Zamboanga

minerals Naturally occurring substances of
definite chemical composition (although this
may vary within limits). Some consist of a sin-
gle element but most are compounds of at
least two. Strictly defned, minerals are solid
(except native mercury) and are inorganically
formed, although the constituents of organic
limestones. for instance, are considered rniner-
als. The term is used loosely for any naturally
occurring material that is of economic value.
Almost all true minerals are crystalline; a few,
such as opal, are amorphous. Minerals are iden-
tified by the following properties: crystal sys-

tem (e.g. cubic) and habit or form (eg. flbrous),
hardness (see MoHs' scALE), relative density,
lustre (e.g. metallic), colour, streak (colour
when finely divided), *cleavage, and fracture.
Rocks are composed of mixtures of minerals.
The study of minerals is called mineralogy.

Minerva A Roman goddess originatly of the
arts and crafts of wisdom, later identified with
the Greek *Athena As goddess of mr she al-
most equalld Mars.

maneswceper A vessel equipped to cut the
cables of floating mines. Partially submerged

cables are towed though a minefield so that
the cable, passing under the mines, cuts their
anchor chains, allowing the mines to float so
that they can be detonated by guafire. Mines
laid on the seabed are detected by a sub-
mersible minefinder.

Mang (1358-1644) A native Ctrinese dynasty,
which succeeded the Mongol Yuan dynasty. It
was fotmded by Hong-wu (1328-98), the first of
17 Ming emperors. The Ming provided m era of
stable government personally controlled by
the em1reror. Painting and pottery, especially
blue and white porcelain, flourished under the
Ming.

miniature painting The art of paintirg on
a very small scale, using watercolour on a vel-
lum, card, or ivory base. The medieval Persian
and Indian miniatures are the first great ex-
amples of the art. ln Europe it flourished in the
form of oval" circular, and occasionally rectan-
gular portraits from the 16th to mid-19th cen-
turies. There it developed from the medieval
art of manuscript illumination and *Renais-

sance portrait medals. Nicholas *Hilliard was
the 6rst maFr specialist of the art in England
Other famous British miniaturists were Isaac
Oliver (?1556-1617), Samuel Cmp€I 17609-721,
and Richard Cosmy (1742-18211.

manacomputer A small *computer, espe-
cially one that fits into a single cabinet. Com-
pared with a large mainframe computer it is
slower, hai a smaller memory, and is consider-
ably cheaper. The term is no longer used
specifically as minicomputers have been super-
seded by micrmomputers.

minimal art An abstract style of painting
and sculprure developed in New York in the
1l),60s. In reaction to *abstract expressionisrn" it
aimed to eliminate selfexpression by using
simple geometrical shapes and unmodulated
colours. Leading minimdists include the
painters Kenneth Noland (1924- ) ald Frank
Stela (1936- ) and the sculptor Carl Andr€
(1e3s- ).

minavet An Asian songbird of the genu Pri
crocorus (10 slKies), occurring in forests, where
it hunts for insects in small flocks. Male
minivets, about u cm long, have a black-and-
red plumage; the females are yellowish grey.
Famlly. Campephagidoe (cuckooshrikes and
minivets).

mink A smal carnivorous mammal belonging
to the genus Mustela (weasels, stuts, etc),
prized for its fur. the American mink (M. vison)

is the largest species (about 70 cm long) and has
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the most valuable fur. They are nocturnal,
semi-aquatic, and prey on f.sh, rodents, and wa-
terf owl. Family Mustelilae.

Minneapolis 4500N 9315w A ciry in the
USA in Mimesota on the Mississippi River. Ad-

Fcent to St Paul, the Twin Cities comprise the
commercial, industrial, and financial centre of
a large grain and cattle area: flour milling is
the main industry. The University of Min-
nesota was established here in 1851. Population
(2000): 382 618.

Minnesota A shte in the USA, bordering on
Canada in the N and Lake Superior in the NE. It
consists of rolling prairies rising to the heavily
forested Superior Highlands in the N and con-
tains many lakes. Mmufacturing industries
(especially fmd processing) now form the most
important sector of the economy, but mining
is still important. Agriculture produces maize
and soya beans. History: part of the Louisiana
Purchase in 1803, it became a state in 1858. Dur-
ing the 1880s many Scandinavians settled in
Minnesota. Lrea: 277736 sq km (84068 sq mi).
Population (2000): 4919 4i9. Capital: St Paul.

minnow One of several fish of the family
Cyprinidae, especially Phoxinus phoxinus, fornd.
in clear fresh waters of Europ€ and N Asia. Its
slim body is usually about 75 cm long, has
small scales, and ranges in colour from gold to
green. Order: Cypriniformes. The name is also
applied to various other small fish.

Minoan civilization The civilization of
Bronze Age Crete, named by Sir Arthur *Evans

after the legendary King *Minos. The most ad-
vanced Aegean civiliation, the Minoan arose
after 2500 Bc. It is conventionally divided into
three phases: Early (2500-2000), Middle (2000-
1700), and late (U00-140O). During the Middle
period palace building at *Knossos, Mallia, and
Phaistos attests Crete's growing wealth.
Around 1700 these structures were replaced by
grander ones, the centres of power in a marine
empire covering the S Aegean. A catastrophic
eruption on Thera (c.1450) may have ended Mi
noan prosperity, although this is controversial.
Three scripts were used: hieroglyphics
(c.1900-100), *Linear A (c. U00-1450), and *Lin-

ear B (c.1450-1,100).

Minorca (Spanish name: Menorca) A Spanish
island in the Mediterranean Sea, the second
largest of the Balearic Islands. It is generally
low lying and dry and agriculture is limited.
Shoe manufacture is important and it has an
expanding tourist industry. Area:702 sq km
(271 sq mi). Population (latest est): 55 500. Chief
town: Mah6n.

minor planet (or asteroid) A small nonlu-
minous rocky body that orbits a star. Over
100 000 orbit the sun, mostly (probably 95%) in
a main belt between the orbits of Mars and

Jupiter, 2.f-3.3 astronomiml units from the
sun. The smallest minor planets are less than 1
km across with only about 20o exceeding 10o

km: the largest is *Ceres (1003 km). They are
probably debris from collisions of bodies that
formed between Mars and Jupiter.
Minos A legendary king of Crete, son of Zeus
and Europa" Although usually regarded as a
good ruler, the Athenians portrayed him as a
tyrant, who exacted an annual tribute of seven
youths and seven maidens who were fed to the
*Minotaur.

Minotaur In Greek legend. a Cretan monster
with a bull's head and a man's body. It was the
offspring of Pasiphae, wife of *Minos, and a
bull with \ /hich Poseidon had caused her to be-
come enamoured. *Theseus killed it with the
help of Ariadne.

Minsk 53 51N 27 30E The capital of Belarus, in
the centre of the country. Dating from at least
the 11th century, it came under Lithuanian and
then Polish rule; it was restored to Russia in
1793. It was virtually destroyed in World War
II. Its varied industries include machine and ve-
hicle manufacturing, textiles, and food pro-
cessing. Population (1998 est): 1 717 000.

mint An aromatic pererurial herb of the
genus Menthd (about 25 species), native to Eura-
sia md Australia and widely distributed
throughout temperate and subtropical re-
gions. It has creeping roots from which arise
square stems, bearing simple toothed leaves
and terminal clusters of purple, pink, or white
flowers. Many species are grown for their fra-
grance or as culinaryherbs, especially "pepper.
mint md *spearmint. Fmily. Labiatae -

Mintoff, Dom(inic) (1916- ) Malrese
statesmarl [abour prime minister (1955-58,
7977-ul. He was an active proponent of Mal-
tese independence.

Miocene epoch &e rrnrrrny prnroo.

Mir A space station launched into earth orbit
by the Soviet Union in 1986. The first perma-
nently manned space station, it was a refine-
ment of the earlier Salyut stations. Following
its collision with an unrnanned ship in 1997,
Mir was abandoned; its remains were brought
back to earth in 2m1

Mirabeau, Honor6 Gabriel Riquetti,
Comte de (u49-91) French statesman- In 1789
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he was elected to the States General, champi-
oning the cause of the Third Estate at the out-
break of the Revolution. However, he was out
of sympathy with the growing republicanism,
advocating the establishment of a constitu-
tional momrchy on the British model, and
came mder increasing attack from the ex-
tremist Jacobins.

miracle plays Medieval European dramas
based on religious themes. In England, they
flourished particularly in the 14th and early
15th centuries. A distinction between Eystery
plays (based on episodes in the Bible) and mira-
cle plays (based on the lives of saints) is often
made with regard to French examples of the
genre but in England the terms are used inter-
changeably. Originally performed in churches,
they became increasingly secular in form and
content and were eventually performed on
mobile stages in public marketplaces.

Mir6, Joan (1893-1983) su:realist painter,
born in Barcelona. He moved to Faris (1919) and
began painting in a childlike style. His 'savage"
paintings, expressed the horrors of the Spanish
Civil War; his Constellations were painted (dur-
ing WorldWar II)with his characteristic amoe
bic shapes intertwined with theadlike lines.

marrors Devices for reflecting light, usually
consisting of a sheet of glass with one surface
silvered- A plane mirror, in which the sheet is
flat, forms a laterally inverted virtual image.
Spherical mirrors, concrve or convex, magnify
or reduce the image. To avoid spherical aberra-
tion, parabotc mirrors are used in reflecting
* telescopes.

miscarriage see ABoRTroN.

Mishnah (ttebrew: instruction)An early code
of Jewish law. Written in Hebrew it is tradi-
tionally thought to have be€n based on earlier
compilations and edited in Palstine by the eth-
narch Judah I in the early 3rd century AD. It
consists of halakhah on a wide rmge of sub
Fcts, dedved partly from biblical law as inter-
preted by the early rabbis (calledTannaiml and
partly from customs that had grown over a
long period. See also TALMUD.

Mississippi A state in the S central USA, on
theGulf of Mexico. Mainly low lying, it consists
of the cotton-producing alluvial plain of the
Mississippi River in the W extensive swamps
in the SW, and low Nlls in the E and NE. The
predominantly rural population has a large
Black community. Still an importart agricul-
tural state, its main products are cotton, soya
beans, poultry, eggs. and livestock Ship con-

struction and repair, timber and paper prod-
ucts, textiles, chemicals, and food processing
are important industries. Petroleum is the
main mineral but natural gas, clay, and sand
and gravel are also exploited. Mississippi re-
mains. however, one of the country's poorest
states. Histor)4 explored by the Spanisll it was
later claimed for Frmce and was ceded to
Britain (1763). Coloniation followed md the
area came under US control (1783). Made a state
in 1817, it became a leading cotton producer
and slave state until the US Civil War. Area:
123584 sq km(477t6 sq mi). Population (2000):

2 E 1465E Capital: Jackson.

Mississippian period See cARBoNTFER-
OUS PERIOD.

Mississippi Riyer a river in the cenrral
USA, the second longest river in North Amer-
ica Rising in N Minnesota, it flows generally S

into the Gulf of Mexico, through several chan-
nels (known as the Passes). Famous for its
steamboats, it is now one of the world's busiest
cornmercial waterways, with major ports at St
Louis and New Orleans. Length: 3780 km (23,18

mi).

Missolonghi (Modern Greek name: MesG
l6ngion) A town in W Gre€ce, on the Culf of Pa-

tras. It is famous for its defence against the
Turks during the War of Gre€k Independence
(1821-29) and as the death place of Lord Byron
(1824). Population (latest est): 10164.

Missouri A state in the central US.d lying im-
mediately W of the Mississippi River. It is di
vided by the Missouri River into fertile prairies
and rolling hills in tle Nand Wand the hills of
the Ozark plateau in the S. Manufacturing
dominates the economy, with transport and
aerospace equipment, food processing, chemi-
cals, and printing and publishing. The leading
lead producer in the USA, it also exploits
barytes, iron ore, md zinc deposits. Agriculture
is diversified producing livestock and dairy
products, soya bem, corrl wheat, cotton, and
sorghum grains. Hislorl explored by the
French from Canada and claimed for France
(1682), it was ceded to Spain (1783) before re-
turning to France in 1800. It formed part of the
Louisiana Purchase (18,03) by the USA, becom-
ing a state in 1821. Area: 180,86 sq km (69 686 sq
mi). Population (20fi)): 5595 211. Capital Jeffer-
son City.

Missouri River a river in the central USA"
the longest river in North America md chief
tributary of the Mississippi River. Rising in the
Rocky Mountains, it flows N and E through
Montana" then SE across North and South

@
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Dakota before Fining the Mississippi at St nuclear division involves the separation of the
Louis. Length:4367 km (2n4 mi). two chromatids of each chromosome, which

mistle thrush A heavily built thrush, Turdus
viscivrus, of Eurasia and NW Africa It is about
28 cm long and has a greyish-brown upper
plumage with a thickly specHed yellowish
breast and white underwings. It feeds on
berries (especially mistletoe-hence its name),
snails, md worms.

mistletoe A semiparasitic evergreen shrub
of the temperate and tropical fmily Loran-
,hoceae (13m species), growing on the branches
of mmy trees. The Eurasian mistleto€ (yiscufl
album) occurs mainly on apple trees, poplars,
willows, and hawthorns. It has rmtlike suckers
and woody branching stems, 60-90 cm long,
bearing oval leathery leaves and yellow flow-
ers. The female flowers give dse to white
berries.

Mistletc was once believed by the Druids to
have magic powers and mediciml properties
md is a traditional Christmas decoration.

mite A tiny *arachnid (up to 6 mm long) com-
prising-with the ticks-the worldwide order
Acarina (ot Acarii over 20 000 species). It has an
unsegmented body and eight bristly legs. Mites
occur in a wide range of habitats, including
soil, stored foods, water, md plants; some are
parasitic on animals. They may transmit dis-
eases (including typhus). see dlso HARVEST
MITE; ITCH MITE.

Mithraism A mystery religion that wor-
sNpped Mithra, the Persian god of the sun who
represented justice and goodness. It spread
through Asia Minor, finally reaching Rome in
about 68 Bc. Here Mithra was known m
Mithras and was worshipped widely among
Romm soldiers. He was regarded as the eternal
enemy of evil, whose sacrifice of a bull symbol-
ized the regeneration of life. Mithraism ri
valled Christianity until its decline in the 3rd
century AD.

mitochondria Granular rod-shaped struc-
tures that occur in the cytoplasm of nearly all
cells. They contain various enzymes that func-
tion in cellular *respiration md the metabG
lism of fat, glycogen, proteins, etc., to produce
energy. Therefore in very active cells (ie. those
requiring more energy), such as heart muscle,
mitmhondria are large and nmerous.

mitosis The process by which the nucleus of
a somatic cell (i.e. any cell that is not a germ
cell) duplicates itself exactly, producing two
daughter nudei with chromosomes that are
identical to those of the parent nucleus. This

move aFrrt to form two groups at opposite
ends of the cell In the final phase each group
becomes enclosed in a new nuclear membrane.
After this the cytoplasm usually divids to
form two new cells. Mitosis occurs in most an-
imals and plants during the normal growth
and repair of tissues. Comlrale MEIosIs.

centrio16

spindle.

centriole

ppphas. The genetic
material becomes visible in
the form of chromosomes
and the nuclear membrane
dieppea6

mctapha*. The
chromosomes btrome
attached to the equator
oI a fibrcus spindle.

telopha*- Nuclear
membrane5 form aound
the two groups of
chomatids, which
b(ome le$ diitinct.

chmmatids @)
(p

D
anaphase, The two
chromatids of e4h
chromosme move to
opposite pols ot the
spindle.

mitosis. Division of tre nucleus of an animal cell akes
place in four phases, which grade into each ottrer.

Mitterrand, Frangois (Maurice) (r90-
qi) French socialist politiciani president (19t11-

95). He assumed leadership of the newly unified
Socialist Party in 197L After two unsuccessful
runs for the French presidency (1965,194), in
1981 he became the first socialist presidert in 35
years. He assumed a lading role in the forma-
tion of EC policy.

Mizoram A state in NE lndia, in tropical hills
between Bangladesh and Myanmar (Burma). lts
largely Ctrristian tribes are subsistence farmers
of rice, sugar, and potatoes. Mizoram was sepa.-

rated from Asm in 1972 md beme a state in
1986. Areai 21 230 sq km (8195 sq mi). Population
(2001): 891 058. Capital Aijal.

M'Naghten's Rules see rNsANrrY.

Mn€mosyne In Greek mythology, a daugh-
ter of the *Titans Uranus and C,aea- She is the
personification of memory. After sleeping with
Zeus for nine consecutive nights she gave birth
to the *Muses.

moa An extinct flightless bird belonging to an
order lDinornithiformes; about 25 species) that
occurred in New Zealand. Moas were 60-300 cm
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tall md had a small head, a long neck, arrd long
legs. They were fast rumers but were hunted
by early Polynesian settlers.

Moabites a, nighly civilized Semitic tribe liv-
ing E of the Dead Sea from the late 14th cen-
tury BC. They successfully rebelled against
Israelite occupation in the 9th century Bc. In
582 Bc, according to Josephus, they were con-
quered by the Babylonials.

mobile phone A small battery-operated
telephone that uses the cellular network to
connect to other rnobiles or to the main tele-
phone system. So-called second generation
models also enable up to 160 characters of text
to b€ sent; texting in this way is now wide-
spread and has its own shorthand. Third gener-
ation models allow photographs and vidm
images to be sent and have many computer
functions.

Mobutu Sese Seko (Joseph-D6sir6 M.:
1930-97) Dctator (1965-97) of Zaire (the Democ-
ratic Republic of Congo). As commander-in-
chief of the Congo army he seized power in
1960 and again in 1965. In 190 he became presi-
dent and changed the countrys name to Zaire.
By the 1990s his authoritarian rule faced
mounting opposition md he was deposed (19t )
by rebels under laurent Kabila.

mockingbird A songbird that belongs to an
American family lMimid.aei 30 species) ard is
noted for its ability to mimic sounds. Mocking-
birds live on or near the ground, feeding on in-
sects and fruit. The common mockingbird
lMimus polyglottus), which ranges from S

Canada to S Mexico, is about 25 cm long with a
grey plumage and white wing bars.

mock orange A shrub, also called syringa
belonging to tlre gemts Philadelphus (75 specie$,
native to N temperate regions and commonly
cultivated for ornament. They have simple
leaves and fragrant white flowers resembling
orange blossom. P. coronaius is the only native
European species . Family. Philadelphaceae.

Modena (ancient nme: Mutina) 4439N
1055E A city in N Italy, in Emilia-Romagna-
Ruled by the Este family (1288-1860), it has an
11th{entury romanesque cathedral, several
palaces, and an ancient university (1u5). The
centre of a rich agricultural area. its industries
include agricultural engineering, textiles, and
motor vehicles. Population (2000 est): U5 022.

modes Musical scales derived from alcient
Grek music on which European music was
based up to the 16th century. Each mode con-
sists of a different pattern of the five tones md

two semitones of the octave; the patterns can
be clearly demonstrated using tlle white notes
of the piano keyboard. Two of the most com-
mon modes were the Ionian (C-C)

basislian (A-A), which became the
and minor scales.

ilodigliani, Amedeo (1884-1e20) Iratian
painter and sculptor. His mature work ex-
ecuted in Paris (1905-20), was influenced by
*C6zanne and *Brancusi and, in its angular and
elongated cbaracter, by Negro masks. From
1909 to 1915 he worked chiefly on sculptures;
from 1915 until his death he painted many
nudes and portraits.

modulataon A method of carrying informa-
tion (the signal) on an electromagnetic wave or
aJl oscillating electric current. In anplitude
modulation (AM) the amplitude of a carrier
wave is changed according to the magnitude of
the sigml. This is used in medium-wave sound
brmdosting in which audiofrequencies
(50-20000 hertz) are carried on radio waves
with a frequency of about one megahertz. In
frequency modulation (FM) the frequency of
the carrier wave is changed urithin a small
bandwidth of the reference frequenry. FM is
used in VHF *radio (about 100 megahertz). Its
rnain advantage over AM is its better signal-to-
noise ratio. In pulse rnodulation the carrier is a
series of pulses. It is used in digital equipment,
such as computers, and in telegraphy and
telemetry. A continuous signal alters the
height in pulse-amplitude modulation, the
width in pulseduration modulatior\ or the
time between pulses in pulse-position modula-
tioL Pulsecode modulation uses a coded pat-
tern of pulses to carry the signa.l, e.g. in *Morse

code.

Mogadishu (or Mogadiscio) 201N 45258
The capital and main port of Somlia, on the
Indian Ocealr It was founded as an Arab settle-
ment in the 10th century and sold to Italy in
1905 bmoming t}le cpital of Itatm Soma-
liland. In 1991 the city was reduced to ruins
during the prolonged civil war. Population
(1999 est): 1 162 000.

Moguls An Indian Muslim dynasry de-
scended from the Mongol leader *Genghis

Khan, that ruied from 1526 until 1858. Its
founder m Babur (reigred 1525-30); he and
the flrst 5 of his 18 successors are known .rs the
Great Moguls, and by the time of Aurangzeb
(1658-1707) the Empire spread from the far
N to the far S of India. During the late 17th
ard the 18th centuries Mogul power declined:
the last emperor, Balndur Shah II (reigned

and the AeG.
of the major

@



Mohammed 596

w

1837-58), was deposed after the *Indian Mu-
tiny.

Mohammed (or Muhammadi c.57O-632
ao) According to Muslims, the last of th€
prophets and preacher of *Islam to the Arabs.
Mohammed is said to have been born in Mecca.
In 610 he received revelations from God md
called upon his pagan fellow townsmen to pre-
pare for the Last Day and to rePent. The Mec-
cms rejected him and in 622 he fled to Yathrib,
where he established the flrst Muslim commu-
nity and began to spread Islam. By 629 the Mus-
lims in Yathrib, now called Medina, were
strong enough to obtain control of Mecca. By
the time of Mohammed's death, Islam had
begun to spread throughout Arabia- Mo-
hammed's reveLations were collected after his
death to form the *Koran.

Mohammed Reza Pahlavi (1918-80) shah
of Iran (1941-79). He bmme shah when the AI-
lies forced his father, Reza Shah Pailavi, to ab-
dicate in World War II. In 1979 civil war forced
him into exile and an Islamic republic was es-

tablished in Iran.

Mohawk An Iroquoian-speaking American
Indian tribe of New York state. They were one
of the flve tribes that formed the league of the
*Iroquois, said to have been founded by t}le
Mohawk chief *Hiawatha.

Mohican An Algonkian-speaking American
Indim tribe of New Englmd. Primarily cultiva-
to$, they lived in fortified communities or in
enclosed villages, but were displaced by wars
with the Mohawks.

MohoroviEiG discontinuity The bound-
ary between the earth's crust and upper mm-
tle, marked by a sudden increase in velocity in
seismic waves at the denser marrtle. It lies at a
depth of 33-35 km (20-22 mi) beneath the con-
tinents and 5-10 km (3-6 mi) beneath the
oceans. It is named after the Croatian scientist,
Andrija Mohoroviti6 (1857-1936), who discov-
ered it in 1909.

Mohs' scale A scale of hardness of minerals
named after the mineralogist Friedrich Mohs
(123-1839). The ten standard minerals of in-
creasing hardness, are:1. talc, 2. g)?surL 3. cal-
cite, 4 fluorite, 5. apatite, 6. orthoclase feldspar,
7. qtartz, 8. topaz,9. corundum, md 10. dia-
mond. Each can be scratched by any mineral
higher up the scale, and other minerals can be
assigned numbers according to which ma-
terials will scratch them.

Mojave Desert (o/ Mohave Desert) A
desert area in the USA" in S California. It com-

prises part of the *Great Basin. Area: 38850 sq
km (1s0OO sq mi).

Moldavia A former principality in SB Eu-
rolre. It was occupied by the Mongols in the 13th
century, becoming independent in the 14th
century. It became an Ottoman vassal state in
the 16th century, losing Bessarabia to Russia in
the 19th cetrtury (see MoLDovA, REpUBLIc or).
In 1859 Moldavia and Walachia formed Romania.

Moldova, Republic of A republic in SE

Ettope- Economy, mainly agricultural, produc-
ing cereals, wine, tobacco, and fruit. Mineral
resources are scarce and the country is depend-
ent on Russia for energy. Historl as the Molda-
vian Soviet Strialist Republic, it was formed in
1910, mainly from Russian *Moldavia It be
came m independent republic in 199L Sepa-

ratist aspirations in the rnainly Russian and
Ukrainim Dnestr region led to fighting in 1992;

Russian troops have remained in the region"
which is effectively self-governing. In 19*l
Moldova rejected union with RomaDia and
joined the Commonwealth of lndependent
States. Multiparty elections were held in 1994

and free presidential elections in 1997. The
Crmmunists were voted back into power in
2001 but their attempts to limit opposition led
to mass protests in 2002. Since 2005 the gov-
ernment has pursued an increasingly pro
Western policy. Official language: Moldovan (a

form of Romanian). Currency leu. Area: 33 670
sq km (1i!@0 sq mi). Population (2007 est):
4 320 490. Capital: Kishinev.

mole (medicine)An area of darkly pigmented
skin, known medically as a naevus. See also

MELANO-MA.

mole (metrology: symbol mol) The SI unit of
amount of substance equal to the amount of
substance that contains the same number of
entities as there are atoms in 0O12 kg of car-
bon-12. One mol of any substance contains
6.02252x 704 e\tities (see AvocADRo). The en-
tities rnay be atoms, moltrules, electrons, etc.

mole (zmlogy) A burrowing mammal of the
family Talpidae, of Europe, Asia, and North
America. The common Eurasian mole (?alpa eu-
ropaeal is at:out 74 cm long including its small
bristly tail. It is thickset, with black fur, and
has long<lawed digging forefeet. Moles make a
system of underground tunnels, feeding on
earthworms. They are practically blind above
ground. Order: In sectivora-

molecular biology The scientific disci-
pline that deals with the molecular basis of liv-
ing prmesses. Molecular biology involves both
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*biochemistry and *biophysics: its growth
since the 1930s has been made possible by the
development of such techniques as chrornatog-
raphy, *electron microscopy, and X-ray diffrac-
tion, which have revealed the structures of
biologically important molmules, such as DNA"
RNd and enzjrmes.

molecule The smallest portion of a com-
pound that can exist independently and retain
its properties. The atoms that make up a mol-
ecule are either bonded together covalently,
e.g. CO, or electrovalently, e.g. NaCl. However,
in crystalline substances the bonds extend
throughout the whole crystal structure and
the molecule has only a notional existence. In
covalent gases and liquids, however, the mol-
mle actually exists. Molecular weight (o/ rela-
tive molecular mass) is the ratio of the average
mass per molecule to one-twelfth of the mass
of a carbon-12 atom.

Molilre (Jean-Baptiste Poquelin; 1622 73)

French dramatist, the father of modern French
comedy. He toured the provinces with his the-
atrical company from 1fi5 to 1558. His plays in-
c\)de Tartuffe 116641, k Misanthrope 17566),
L'Avare (766€1, and. k Malade imaginoire 176731.

His ridicule of hlpmrisy md his vigorous
satire of contemporary manners and types
brought him into constant conflict with the re-
ligious authorities. He frequmtly acted in his
own productions.

mollu3c An irvertebrate animal belonging
to the phylum Mollusca (about 50000 species).

Molluscs occupy marine, freshwater, and ter-
restrial habitats, being especially common on
rocky coasts. They have a soft unsegmented
body with a muscular foot, variously modified
for crawling, burrowing, or swimming, and a
thin dorsal mantle that secretes a shell of one,
two, or eight parts. The shell is usually exter-
nal, as in snails, but it may be internal, as in
cuttlefrsh. or absent, as in slugs. Most molluscs
are herbivores, with some Grnivores and scav-

engers. See also tlv,ttvr: CEPHALoPoD: cAs-
TROPOD.

moloch A grotesque desert{welling Aus-
trdian lizard, Moloch hotidtts, a.lso called
thorny devil lts yellow-and-brom body is cov-
ered in spines, which provide camouflage. Ants
are its chief food.Famly. Agamidae.

Moloch A Semitic god whose worship in-
volved the scrificial burning of children.
There are several biblical references to his wor-
ship by the Israelites during the period of the
Kings (c.951-c. 562 Bc).

Molotov, Vyacheslav Mikhailovich ry.
M. Scriabin: 1E90-IA6) Soviet statesmar As
prime minister (1q10-41) and foreign minister
(1939-,[),1953-56tr Molotov signed the Soviet-
German nonaggression treaty in 1939; after the
German invuion in 1911, he negotiated al-
liances witl the Allies. His subsequent attitude
to the West contributed to the Cold War. The
Molotov cocktail is a home-made incendiary
hand device, consisting of a bottle full of in-
flammable liquid.

Moluccas 1or Maluku) An Indonesiaa group
of islands between Sulawesi and West Irian. It
includes the islands of Ambon, Halmahera, and
Ceram. Mountainous and volcanic, most are
fertile and humid The indigenous population
fishes, hunts, and colltrts sgo; spices, fistr, md
copra are exported History before the Por-
tuguese arrival (1512), the islands were ruled by
Muslims and known as the Spice Islands. Dutch
control was established in the 19th century.
With Indonesian independence (1949) the S

Moluccas fought to secede but were subju-
gated by the new government (1950-56). Riot-
ing between Muslims and Christians caused
hundreds of deaths in 19lD-2000. Area: about
74504 sq km (28766 sq mi). Population (1999

est): 2 223 000. Chief town: Ambon.

molybdenum (Mo)A very hard silvery-grey
metal of high melting point, it was first pre-
pared in 1782 by P.J.Hjelm (1745-1813). It oc-
curs in nature as molyMenite (MoSr) and
as wulfenite (lead molyMenate; PbMoO.). It is
extractd by the reduction of molyMenum
trioxide (Moor). MolyMenum is used in high-
temperature filaments and as an alloying
agent in the production of high-strength
steels. At no 42; at wt 9594: mp 2623'C; bp
,1639'C.

Mombasa 4045 39,1oE A port in Kenya, on
an island in an inlet of the Indian Ocearl It was
an important port for Arab traders and was
taken in the 16th and 17th centuries by the Por-
tuguese. The modern deepwater port at Kinlin-
dini handles most of Kenya's trade; industries
include oil refning. Population (19991: 461753.

moment The product of a force and its p€r-
pendicular distance from the axis about which
it acts. A moment produces a turning effect
and is sometimes called a torque. The inertia of
a body to a torque is called its moment of iner-
'^ This quantity is equal to mr'zfor a single

mass (m) rotating abut an axis at a distance r
from the axis. The moment of inertia of a sys-

tem of masses is equal to the sum of these
products.

@
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momentum The linear momentum of a
body is the product of its mass and its linear ve
locity. The mgular momentum of a body is the
product of its *moment of inertia and its an-
gular velocity. During any process the total
momentum of the system always remains con-
stant (the law of conservation of momentum).

Monaco, Principality of A small country
on the Mediterranean Sea an enclave within
French territory. It consists of three principal
localities: the business district around the
ports, Monte Carlo, and the capital Monaco.
Economy: the main sources of revenue are real
estate, flnancial seryices, tourism, and the sle
of postag€ stamps. HistorJ4 ruied by the house
of Grimaldi since 1297, it hs been under
French protection since 1641. Rainier Ill was
succeeded by his son Albert II in 2006. Official
language: French. Currency: euro of 100 cents.
Area: 1.96 sq km (076 sq mi). Population (2007

est): 32 671. Capital: Monaco-Ville.

Monaghan (Irish name: Contae Mhuinea-
chain) A county in the NE Republic of lreland,
in Ulster. It is generally low lying and undulat-
ing. Agricultural produce includes oats and
potatoes: cattle rearing and dairy farming are
also important. Area: 1551 sq km (499 sq mi).
Population (2006):55816. County town: Mon-
aghan.

mona monkey See cUENON.

monarch A widespread American butterfly,
Danaus plexippus. Light brom with black bor-
ders and white dots, the adults migrate south-
wards for the winter. In spring they move
nortlL breeding on the way. The caterpillars
are green with black and yellow bands and feed
on milkweed. Famlly: Danaid"oe.

monazite A rare-earth mineral of composi-
tion (Ce,La,Y,Th)PO,; yellow to reddish-brown
in colour, it is found as an aciessory in acid ig-
neous rocks and as placer deposits. Monazite is
usually obtained as a by-product of titanium
md zircon mining; it is the most collmon
source of the mre earths.

Mtinchengladbach 1or Miinchen Glad-
bach) 5112N 625E A city in W Germany, in
North Rhine-Westphalia. It is the centre of the
German textile industry and headquarters of
the NATO forces in N central Europe. Popula-
tion (2004 est): 262 391.

Mond, Ludwig (1s39-1909) cermm indus-
trial chemist, who lived in Britain from 1862.
He discovered nickel carbonyl and its applica-
tion to the extraction of platinum from its

ores, a method now known as the Moud
Process.

Mondrian, Piet (Pieter Cornelis Mondrim;
1w2 1944) Dutch painter. While in Paris

\1912-74l,he cme mder the influence of *ru-
bism. His first abstract compositions (1917) used
only horizontal md vertical lines, primary
colours, and black and white. During this pe-
riod he helped to launch the art movement of
de Stijl. After 1l)19 his styie, known as neoplas-
ticism, influenced the *Bauhaus school.

Monet Claude g840-]p]26) French impres-
sionist painter. Initially influenced by the Bar-
bizon school, in the late 1860s he developed the
impressionist technique in views of Paris and
in the 1870s in boating scenes at Argenteuil. He
excelled in his series of the same scenes pailted
at different times of day, e-g- Gare St Lazare,
Haystacks, Rouen Cothedral, a\d, the Popla1,s, the
last of which alticipates *abstract art.

monetarism A revision of old-established
economic theories that rivals Keynesianism.
Monetarism's most celebrated proponent is
the US economist Milton *Friedman. Mone-
tarists regard responsible regdation of the
money supply as essential to the wellbeing of
the economy, advocating a gentle expansion of
the money supply at roughly the rate of
growth of the economy. Monetarists blame
*inflation on overexpansion of the money sup-

Plv.

money A medium of exchange. To be m effi-
cient medium of exchange, money should be
divisible (for small tmnsactions), have a high
value-to-weight mtio, and be not easily coun-
terfeited. Money also functions as means of
credit and a store of wealth, for which pur-
poses its value must remain stable. Money was
reputedly invented by the Lydians in the 7th
century Bc. It originally took the form of
something intrinsically valuble (such as a pre-
cious metal) but, so long as it is generally ac-
ceptable, this is ilot necessary. Indeed, most
money is now in the form of paper.

The tdtal stmk of money in the econony is
known as the money supply. In the UK two
defiaitions of the money supply are used: the
narrow M1 (essentially, the total amount of
cash and current accounts) and the broad M3
(essentially, the total amount of cash plus both
current and deposit accounts).

money spider A tiny *spider of the family
Liniphiidae (over 250 species). It has a reddish or
black body and occurs in fields, etc. Money spi
ders build sheetlike webs on vegetation to
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which they cling upside dom, waiting to catch
insects that drop onto the web.

moneywort A perennial herb, Lysimachia
nummularia, also alled creeping jenny, native
to damp places in Europe. It has a creping
stem, up to 60 cm long, shiny heart-shaped
leaves, and yellow flowers. Family: Printlaceae.

Mongolia, State of A country in NE cen-
tral Asia, between Russia and China. It rises to
the A]tai and Khangai mountains in the W and
extends into the Gobi Desert in the S. Econotfll4

with its nomadic-pastoral tradition, it is still
mainly dependent on livestmk rearing, with
recent attempts to increase crop growing- Cop-
per mining is being introduced and other min-
erals include coal, oil, gold, tugsten, lea( and
uranium. There is some light industry. Exports
include cattle and horses, wool, and hair. In the
early 1990s the end of special trading arrange-
ments with communist East Europe led to con-
siderable economic hardship. In 1996-2000 the
government implemented IMF-backed policies
of restructuring and deregulation History: in
the 13th century Genghis Khaa ruled the Mon-
gol empire from Karakoram in the N. As Outer
Mongolia the area was a province of China
from 1691 to 1911, when it became an au-
tonomous monarchy under Russian protection.
Again under Chinese influence from l9l9 to
1921, it then became independent md the Mon-
golian People's Republic was dmlared in 1924.

In 1990 the Crmmmist Party renomced its
monopoly of power and a multi-party system
was introduced. In 1996 the Democratic Union
formed a government pledged to free-market
reforms but elections in 2000 resulted in a
Iandslide for the former Communists. A coali-
tion government was formed after further
elections in 2004. Official lmguage: Khaikha
Mongolian- Currenqn tugrik of 100 mdngd.
Area: 1 565 000 sq km (6O4 095 sq mi). Population
(2007 est): 2 951 786. Capital: Ulan Bator.

Mongolian languages A group of lan-
guages that, together with Turkic and
Manchu-Tungus, constitute the Altaic lan-
guage family. Western Mongolian languages
are spoken in SE Russia, the Republic of Mon-
golia, and Afghanistan; Eastern Mongolian is
spoken in China and the Republic of Mongolia.
There are more than three million speakers of
these languages, the majority of which remain
unwritten.

Mongoloid rhe racial grouping comprising
the populations of E Asia and the Arctic region
of North America They have medium skin pig-
mentatiorL the epicanthic fold of the upper

eyelid, straight cmrse black hair, a rather flat
face with high cheekbones, md slight facial
and body hair.

Mongols An Asiatic people united in the
early 13th century by *Genghis Khan, who
built up m empire that encompassed much of
central Asia. The Mongols ruled China as the
*Yuan dynasty until 1368. They were subse
quently confined to the area approximating to
the presenrday state of Mongolia.

mongoose A carnivorous mammal b€long-
ing to the family Viverridae,found, in warm re-
gions of the Mediterranean, Africa, and Asia.
There are about ,{o species, ranging in size
from 50 to 100 m including the long tapering
furry tail (25-50 cm), with short legs, small
ears, and long cmrse grey-brown fur. Mon-
gooses are renowned for catching snakes and
rats and also eat eggs, small mammals, frogs,
and birds. Chief genera: Galidictis, Herpestes,

Helogale.

monator lizard a [zard belonging to the
Old World family Varonidae (3O species), occur-
ring in tropical and subtropical regions. 0.2-3
m long, monitors have an elongated body md
welldeveloped legs. They feed on mmmals,
snakes, lizards, eggs, md carrion. See olso Ko-
MODO DRAGON.

monkey A tree{welling *primate. Monkeys
are 20-110 cm long md most have a long bal-
ancing tail of up to 100 cm used in ctimbing, al-
though some are tailless. Agile and intelligent,
they have fingernails and an opposable thumb
enabling manud dexterity. Most monkeys are
omnivorous but they prefer fruit, nuts, and
other vegetation. See also NEw woRLD MoN-
KEY; OLD WORLD MONKEY

monkey puzzle A coniferous trtr, Arau-
caila araucana, also called Chile pine, native to
Chile md Argentina and widely grown as an or-
namental. Up to 30 m high it has whorled hor-
izontal branches covered with leathery prickly
overlapping leaves,3-4 cm long. The globular
spiny cones,10-17 cm long, break up to release
large seeds that are edible when roasted. Fam-
llyr Aroucariaceae.

monkfish A *shark belonging to the family
Squatinidae. It has a broad flattened head, an
elongated tapering body, winglike pectoral
fins, two dorsal fins, and no mal fin Monkfish
occur in tropical and temperate seas and feed
on bottomdwelling fislr. molluscs, and crus-
taceans. A species of *anglerfish" Lofuius prsca-

,orils, is also called monkfistr-

monkshood See AcoNrrE.
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Monmouth, James Scott Duke of
(1649-85) The illegitimate son of Charles II of
England and Lucy Walter (d. 1558), who led the
Monmouth rebellion against his uncle James IL
A focus of the opposition to the succession of
the Rom Catholic James, he was banished
(1684) after being implicated in the Rye House
Plot of 1683, a failed attempt to murder Charles
and James. After James's accession (1685), Mon-
mouth landed at Lyme Regis to raise a rebellion
and was defeated at *Sedgemoor, captured. and
beheaded.

Monmouthshire A county of SE Wales
bounded by the Bristol Channel in the S and
the English border in the E. Under local gov-
ernment reorganization iD LC74 it was minly
absorbed into Gwent. When Gwent was abol-
ished in 1996, administration passed to a re-
duced Monmouthshire and four county
boroughs (Blaenau Gwent, Newport, Torfaen,
and Caerphilly). Momouthshire consists of
undulating country, rising to the Black Moun-
tains in the N. It is chiefly agricultural with
tourism md light industry. Area: 851 sq km
(329 sq mi). Population Q.Ao7lt UC79. Adrninis-
trative centre: Cwmbral

monoclonal antibody A type of pure
antibody that can be produced artificially in
large qwtities and used, for emmple, to dis.
tinguish the major blood groups and to treat
certain disorders, including some types of can-
cer. Mouse lymphoqftes producing the re
quired antibody are fused with mouse cancer
cells; the resulting hybrid cells multiply
rapidly and all produce the same type of anti-
body as their parent lymphocytes.

monocotyledons The smaller of the two
main groups of flowering plants, which in-
cludes the palms, bananas, orchids, grasses,

lilies, and many garden bulbs and corms (corn-

wfe DIC0TYLBDONS). Monocots have a single
seed leaf (cotyledon) in the embryo. Typically
the flower parts are in threes (or multiples of
three) and the leaves have parallel veins. See olso
ANGIOSPERM.

monomer A simple molecule dr group of
atoms forming a repeated unit in a dimer (two
molecules), trimer (three molecules), or poly-
mer (see PoLYMERIZATIoN).

monopoly An industry in which the market
is supplied by one supplier. The monopolist can
obtain a high profit by restricting supply and
demanding a high price. In the public sector of
a mixed economy monopolies for the supply of
public services are commonplace. In the pri-
vate sector they are usually restricted by legis-

lation In the tJK the Monopolies Cmnissim,
tie duties of which are set out in the Fair Trad-
ing Act (1973), conducts investigations into mo.
nopolies and mergers.

monora:l A railway using a single rail, either
from which to suspend a carriage or over
which a carriage is straddled. The former type
was first used in 1884 consisting of an electri
cally driven truck running on a single rail
from which was suspended a load<arrying car
(called a telpher). The latter type has been
demonstrated at Birmingham's National Ex-
hibition C.€ntre, using magnetic levitation
Monorail systems are exlrensive to imtal.

monosbccltaride (or simple sugar) A
*carbohydrate consisting of a singli sugar unit
and possessing either a keto group (C=O) or an
aldehyde group (CHO). Monosaccharides are
classified according to the number of carbon
atoms they possess-the most common being
pentoses (with five)and hexoses (with six)-and
they can exist as either straight{hain or ring-
shaped structures. The most widely occurring
are *glucose and *fructose.

monotfeme A primitive *mammal of the
order Monotremata, found only in Australia
and New Guinea Monotremes have a single
vent for passing urine faeces, and eggs or
sperm. They lay eggs, suckling their young
after these hatctl The only living monotremes
are the *echidnas and *duck-billed platypus.

Monroe, Jamos (17s8-1831) US sratesman;
president (78U'25I He was minister to France

11794-961 and Britain (1803-07) before becom-
ing secretary of state (1811). His two pea.ceful
terms as president saw t}e opening of the
West and the acquisition of Spanish Florida-
The Monroe Doctrine (1823) warned European
powers not to intervene in the Americas.

Monroe, Harilyn (Norma Jean Baker or
Mortenson:1925-52) US fikn actress. Promoted
as a sex symbol, in such films as Niogara (1521
ardGentlenenPref r Blmdes (l9sil)s she later de
veloped a real acting talent and ability as a
comedienne. Her third husband was Arthur
*Miller, and her last film appearance was in lhe
Misps (1961), which he wrote. She died from an
overdose of barbiturates.

Monrovia 520N 1045W The capital and
mai[ port of Liberia, on the Atlantic Ocearl
Founded in 1822 as a settlement for freed
slaves, it was named after President Monroe of
the USA The University of Liberia was founded
in 185L Population (1999 est): 479000.

mOnSOOn A seasonal largescale reversal of
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winds in the tropics, resulting chiefly from the
differential heating of the land and oceans.
The term is now commonly applied to the rain-
fall that accompanies the wind reversals, espe-
cially in S tuia (April to September).

Montaigne, Michel de (1533{2) French
essayist. In 1558 he resigned his position as

magistrate in Bordeaux and began composing
his Essais. In 1580 he travelled extensively in
Europe and was mayor of Bordeaux from 1581

to 1585. His Essais, which inaugurated a new lit-
erary genre, expressed his mature humanistic
philosophy and constitute a moving self-
portrait. They were published in two editions
in 1580 and 1588, and a posthumous edition in-
corporated his final revisions.

Montana The fourth largest state in tJle
US,t bordering on Canada- It is mountainous
and forested in the W with the rolling grass-
lands of the Great Plains in the E. Its economy
is predominantly agricultural, cattle ranching
and wheat production being of greatest impor-
tance. Other crops include barley and sugar
beet. It possesses important mineral rey)urces,
notably copp€r (at Butte) and coal. There are
several Indian reservations within the state.
History: it formed part of the Louisiam Pur-
chase in 1803. During t}le mid-lfth century a
gold rush caused an influx of immigrants. Dur-
ing the Indian wars the battle of *Little
Bighorn (Custer's Last Stand) tmk place (1875).

tua'. 3V A70 sq km (1.15 587 sq mi). Population
(2005 est): 935 670. Capital: Helena

Mont Blanc (Italian name: Monte Bimco)
,15 50N 6 52E The highest mountain in the Alps,
on the French-ltalim border. It was first
climbed in U86. A road tunnel (1958-62) be-
neath it, 12 km (75 mi) long, connects the two
countries. Height: 48W m (7571ftl.

montbretia A perennial herb, Crocosnia crr
cosmiJbra (a hybrid between C. Wttsii ar,d C.

oureal, native to South Africa but naturalized
in Europe and often grown as a garden orna-
mental. up to 1 m high it has long stiff sword-
shaped leaves and orange-red funnel-shaped
flowers. The name is also applied to the similar
md related flowering herbs of the South
African genus MontWetia (or Tritoflia). Famil),:
lridaceae.

Monte Bello lslands 2o3os lrs3oE A
group of uninhabited coral islands in the In-
dian Ocean, off the W coast of Western Aus-
tralia. They were used for testing British
nuclear weapons in 1952 and 1156.

Monte Carlo 43ul.I zbE A resort in

Monaco, on the Riviera It is famous for its
casino, motor rally, and other cultural and
sporting events. Population (2000): 32 020.

Montenegro (SerMrct name: Crna Gora)
A small coutry in SE Europe, on the Addatic.
It is mountainous md forested. Economy agri-
culture and forestry are important. Industries
include mining (coal and aluminium) and tex-
tiles. The economy suffered greatly during tlle
break-up of Yugoslavia and subsequent UN
sanctions. History: It was declared a kingdom in
1910, becoming a province of the kingdom of
the Serbs, Crets, md Slovenes (later Yu-
goslavia) in 1918. Following the disintegrarion
of Yugoslavia (1991-92), Montenegro and Serbia
formed the Federal Republic of Yugoslavia. The
later 1990s saw growing opposition to the fed-
eration with Serbia, exacerbated by the nation-
alistic policies of the *Milosevit regime in
Belgrade. Following the fall of Milo5evie the
federation was replaced with a looser Union of
Serbia and Montenegro in 2002. Finally, Mon-
tenegrins voted to separate from Serbia in
2005 and the country became independent in
Jme. Official language: Serbian Currenq/: euro
of 100 cents. Area: 13 812 sq km (53t|7 sq mi). Pop
ulation (2007 est): 584736. Capital: Podgorica.

Monterrey 25,t0N 1m20W One of rhe
largest cities in Mexico. Founded in 179, it has
many notable buildings. Monterrey is a major
industrial centre specializing in metal.lurgy.
Population (20@): 1 110 909.

Montessori system A system of education
for young children devised by the Italian doc-
tor Maria Montessori (1870-1952). It emphasizes
development of the senses and envisages a lim-
ited role for the teacher as the child learns by
itself through the use of didactic materials.

Monteverdi, Claudio (1s67-1ft3) Iralian
composer. From 1613 until his death he was
maestro di eppella at St Mark's Cathedral,
Venice. He was the first great composer of
*opera; enlarging the orchestra, he employed a
new r:rnge of instrumental effects and made
use of an innovatory harmonic style to achieve
dramatic effects. Works include the operas
Orfeo 17fi71 andThe Coronation of Poppea l76a2l,
a set of Vespers (1610), and madrigals.

Montevideo 3455S 5610w The capital and
main port of Uruguay, in the S on the Rio de la
Plata. Founded i\ 7726 by the Spanish it be
came capital of Uruguay in 1828. In rhe 20th
century it hes developed rapidly, as both an in-
dustrial and a communications ce[tre, and it is
now one of South America's largest cities. Pop-
ulation (2004 est): 7 269 552.
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Montezuma ll (1455-c.1520) The last Aztec
Emperor of Mexico (1502-20). During Ns reign
Ns empire was weakened by tribal warfare,
which enabled the Spaniards, led by Hernin
*Cort6s, to establish themselves in Mexico.

Montfoft, Simon de, Earl of Leicester
(c.1208-65) English statesman, born in Nor-
mandy. After serving Henry III of England in
Gascony, he joined the antiroyalist faction that
demanded greater control of the government,
becoming the barons'leader in the subsequent
Barons' War. Initially successful he became
virtual ruler of England. summoning a parlia-
ment in 1265. ln the same year, however, he ms
defeated and killed at Evesharrl

Montgolf ier, Jacques-Etiennc (17,1s-99)

French balloonist, who with his brother
lceph-Micnd Mmtgolfler (174c-1810) in-
vented the hot-air balloon, which was publidy
launched in f82. A much larger ballmn, which
rose 2000 nL was demonstrated in June 1783

and in October a series of passenger-carrying
ascents were made. The Montgolfiers'experi-
ments arous€d enormous interest in flytng. -

Montgomery, Bernard Law, lst Vis-
count Montgomery of Alamein
(1887-1975) British field marshal. In World War
II he became comder of t}le Eighth Army
(1l},12) and after the battle of ALamein drove
*Rommel back to Tunis and surrender (1913).

Having played a major role in the invasion of
Italy (1%3), he became chief of land forces in
the 1914 Normandy invasion He helped plan
the Arnhem disaster (September 1914), but
pushed back the subsequent German offensive,
receiving Germany's surrender. After the war
he was chief of the imperial general staff
(19{5-48) and deputy commander of NATO
forces (1951-58).

month The time taken by the moon to com-
plete one revolution arouDd the earth. The
complicated motion of the moon requires the
starting and finishing points of the revolution
to be specified The length of the month de
1rends on the choice of reference point. The
sidereal monttr, of 27.32 days, is measured with
reference to the background stars. The synodic
DoDt}, of 2953 days, is nieasured between two
identical phases of the moorL

Montpellier +e 36N 3 53E A city in S France,
the capital of the H6rault department. A
Huguenot stronghol4 it was besieged and cap
tured by Louis XIII n 7622. lt trades in wine
and brandy and has numerous manufacturing
industries. Population (Il99): 225 392.

Montreal 45 30N zJ 36w A city and port in E
Canada in Quebec on Montreal Island at the
junction of the Ottawa and St Lawrence Rjvers.
Canada's secood largest city, it is a mai)r trans-
portation, trade, and manufacturing centre.
Industries include oil refining, meat packing,
brewing and distilling, food processing, tex-
tiles, and aircraft. Housing four universities,
Montreal is a forum for politics, broadcasting,
theatre, fiLnr" and publishing. Two-thfuds of
the population is French-speaking. History.
founded as Ville-Marie (1642), Montreal quickly
became a commercid centre. C-aptured by
Britain (1760), it acquired an Englishspeaking
merdlant community that has dominated

Quebec's aonomy ever since. Popul,ation (1996):

1 016 376.

Montserat A British overseas territory
comprising one of the Leward Islands, in the
Gribbean Sea to the SE of Puerto Rico. It is
largely mountainous with active volcanoes.
Econo'r,ychiefly agricultural; the main exports
are cotton, ctronuts, fruit and vegetables, md
cattle. Forestry is being developed History dis-
covered by C-olumbus in 1.193, it was colonized
by the Irish in the 17th century. Formerly ad-
ministratively joined to the Leeward Islands, it
became a separate colony in 1950. In 1997 a huge
volcanic eruption made wethirds of the i$
land uninhabitable (including the capital Ply-
mouth). Half the population have fled with
Britain offering help with voluntary res€ttle
ment. The future of the island is uncertain
Official language: English. Currency East
Caribbean dollar of 100 cents. Aree 106 sq km
(.10 sq mi). Population (2001est): ,[5m.

Mont St Midrel4s 38N 130\l/A $anite islet
in NW France, in the Manche department in
the Bay of St Midlel The islet is connected to
the mainland by a causeway. lt is about 78 m
(255 ft) high and is crowned by a Benedictine
monastery (founded 965,to).

moon The natural satellite of the eartll It or-
bits the earth e\tery 27.32 days at a mean dis-
tance of 384,100 kn keeping more or less the
same face (the nearside) towards the earth As
it revolves, different rphases can be seen from
earth togethq with up to two or three lurar
*eclipses per year. The moon is only 81 times
less massive tian the earth and has a diameter
of 3476 km-

The malrr surface features are the ligfrt-
coloured highlands and the mudr darker lava
plains-the maria. The surface is heavily
cratered with rougtrly circular walled depres-
sions produced by impacting bodies from
space The extremely tmuous atmosphere ex-
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poses the surface to considerable temperature
extremes (-180"C to +110"C). The first landing
on the moon was made by NeiI *Armstrong

and Edwin *Aldrin on 20 July 1969. See ApoLLo
MOON PROGRAMME.

moonfish A deepbodied fistr, also called
opah belonging to the genus lornpris and fam-
iy Lamprididoe, widely distributed in warm
seas. Up to 2 m long, its body is coloured blue
above, rosepink below and is spotted with
white; the fins are scarlet. Order: Lompridi-

f ormes.

Moonies See urrFrclTroN cHURcH.

moonstone A semiprecious stone; a translu-
cent form of feldspar.

Moore, G(eorge) E(dward) Gs73-1ess)
British philosopher. Moore's work centred
around language and the analysis of its mem-
ing. His books include Priruila Ethka (19031

and Ethics (1912). He was professor of mental
philosophy and logic at Cambridge (1925-39)
and editor of the pwnal Mind (7927-471.

Moore, Henry (1898-1986) British sculpror.
His fascination with primitive African and
Mexicm art moulded the development of his
two characteristic themes: mother and child
sculptures and reclining figures. The latter, a

lifelong preoccupation, reached its apogee in
the sculpture for UNESCO in Paris (1955-57).

After devoting himself to abstract work in the
1930s, Moore reverted to the humanist tradi
tion in the early 1910s with his celebrated
drawings of sleeping figures in air-raid shel-
ters.

moorten A grey-brom to black waterbird,
Callinulo chlororys, also ca.lled common
gallinule and waterhen, occurring worldwide
except for Australia. It is 32 cm long and has a

red bill and forehead and a white patch be-
neath the tail. It breeds in thick vegetation
near ponds and marshes and feeds on seeds,

water plants, and aquatic invertebrates. Fam-
il)4 Rallidae (rails, etc.).

Moors The conventional European name for
the *Arab and *Berber inhabitants of NW
Africa md, by extension, for the 8threntury
Muslim conquerors of the lberian peninsula-
The Moors were the dominant power in Spain
unril the 11th century. A highly civilized peo
ple, they played a mai:r role in transmitting
classical science and philosophy to W Europe.

moose &e ELIC

moraine Crushed rock and clay etc. ground,
transported, and deposited bry glaciers, ice

sheets, and glacial streams. A glacier often ex-
hibits midline and lateral moraines on its sur-
face, and deposits end moraines. Formerly
glaciated areas usually have soils and land
forms dominated by moraines (eskers, drum-
lins, etc.).

Moravia (Czech name: Morava; German
name: MAhren) Al area of the Czech Republic,
formerly (1918-49) a province of Czechoslova-
kia Lyrng chiefly in the basin of the River
Mora it rises in the N to the Sudeten Moun-
tains and in the E to the Carpathian Mountains.
It contains important mineral deposits, includ-
ing coal and iron ore. History settled by Slavic
tribes in the late 8th century AD, it formed the
centre of an important medieval kingdom
(Great Moravia). It was part of the Republic of
Czechoslovakia from 1[8 until the end of 1992.

Chief town: Brno.

Moravia, Alberto (Alberto Pincherle;
19q7-90) ltalian novelist. His early novels criti-
cized fascisrn and the corrupt middledass so-
ciety that allowed it to flouristl His Iater
works, which include The Woman of Rome

$9a7\,7'be fie (1955), aIId Erotk Toles (198s) con-
cern themes of social alienation and the futil-
ity of sexual relationships.

Moray A council area of NE Scotland, on the
Moray Firth and the North Sea- In 1yl5 the his-
toric county of Moray re expanded to fom a

district of Grampian region; in 1996 this be-
came an independent unitary authority. It con-
sists mainly of hills and moors, rising to the
Cairngorm Mountains in the S. Agriculture,
fishing, forestry, and whisky distilling are im-
portmt. Area: 2238 sq km (864 sq mi). Popula-
tion (2001): 86940. Administrative centre: Elgin.

moray eel A thick-bodied *eel of the family
Muraenidae (over 80 species). Up to l5 m long, it
is brightly coloured and lacks pectoral fins.
Moray eels live in rock crevices and reefs of
warm and tropical seas.

Moray Farth An tilet of rhe North Sea in NE
kotland, extending SW from a line between
Tarbat Ness in the Highlmd Region and
Burghead in Grampian Regiol Length: about
56 km (3s mi).

More, S:r fhomas (142-1535) English
lawyer, scholar, and saint. He llined Henry VII-
I's Privy Council in 1518 and succedd Wolsey
as chancellor in 1529. He resigned the chancel-
lorship in 1532 in opposition to Henry's as-

sumption of the supreme headship of the
English Church In 1534 More was imprisoned
after refusing to swear to the new Act of Suc-

@



monel 6M

@

cession. He was brought to trial for treason in
1535, convicted on false evidence, and beheaded.
His best-known scholarly work is Utopio 17576l,.

morel A fungus belonging to the genus
Morchella. Morels are typically club-shaped
with the surface of the cap pitted like a honey-
comb. The edible common morel (M. esculentol
has a yellowish-brom cap,4-8 cm higL and a
stout whitish stalk. Phylum: Ascornycoto.

Morgan, John Pierpont (1837-1913) US

flnancier, who founded (1895) J.P.Morgan and
Co, one of the most powerful bmking corpora-
tions in the USA During the 1880s he reorga-
nized many foundering railway companies and
later flnanced such conso.lidations as the US

Steel Corporation md C,eneral Electric. His son

Jobn Pierpont Morgarl Jr (1867-1943) succeeded
him and helped to organize the credit require-
ments of the Allies in World War I.

Morgan le Fay tn *Arthurian legen4 an
evil sorceress who plotted the overthrow of
her brother King Arthur. According to Malo-

ry's Morte d'Arthur 174E5\ she b€trayed Guinev-
ere's adultery to Arthur. However, in the
earlier Vira Merlifli (c.1150) by *Goffrey of
Monmouth she is a benevolent figure.

Moriscos see coNvERsos.

Morley, Thomas (15s7-1603) English com-
poser, music printer, organist of St Paul's
Cathedral, and member of the Chapel Royal A
pupil of Byrd, he wrote madrigals, canzonets,
songs, church music, and the textbook A Ploine
and Easie Introduction to Practicoll Musicke (15971.

Mormons Adherents of the Christian sect
that is formally called the Church of Jesus
Christ of Latter-Day Saints, founded in 1830 by
Joseph Smith in New York state. Smith claimed
to have discovered golden tablets that con-
tained the scred Book of Mormon. After
Smith's murder by a mob, the persecuted Mor-
mons moved W under Brigham Young, estab-
lishing their headquarterc at Salt Lake, Utah, in
1847. Mormons have no professioml clergy, re-
ject infant baptism, abstain from a.lcohol and
other stimulants, and run educational and mis-
sionary programmes.

morning glory A trailing or twining plant
of the genus Ipomoed, native to tropical Amer-
ica and Australia and cultivated for its beauti-
ful flowers. The Ieaves are often hert-shaped
and the trumpet-shaped flowers, up to 12 cm
across, are deep blue, purple, pink, or white.
Popular species arc I. pu.rpurea and I. olbo (the
moonflower). The seeds of certain varieties
contain hallucinogens. Family: Convolvulaceae.

Moro, Aldo (1916-19781 Italian statesman;
Christian Democratic prime minister (1963-68,
7974-761 and foreign minister (1965-66,
1%9-72,1973-741. In 1978 he was kidnapped and
then murdered by the *Red Brigades.

Morocco, Kingdom of A country in I,Iw
Africa, bordering on the Atlantic Ocem and
Mediterranean Sea The Atlas Mountains cross-
ing the centre of the country separate the At-
lmtic coastal area from the Sahara- The
population is mainly of Berber and Arabic ori
gin. EcoflomJ4 the chief occupations are agdcul-
ture and mining. Wheat, barley, maize, and
citrus fruits are grown; livestock is also impor-
tant. Morocco is a leading exporter of phos
phates: other mineral resources are iron ore,
cml, lead zinc, cobalt, and manganese. Indus
tries include food processing, textiles, and tra-
ditional handicrafts. There is a thriving flshing
industry, sardines and tuna being the chief
catch. It is also a popular tourist centrc.History,
part of the Roman province of Mauretania it
fell to the Vandals in the sth century AD. lts
strategic importance was recognized by the
European powers in the 19th century, French
and Spanish interests conflicting with those of
Germany. In the early 20th century Morocco
was partitioned into French and Spanish pro-
tectorates (1912) and the international zone of
Tangier (1923). In 1955 the protectorates were
relinquished and Morocco became a sultanate,
later a kingdom (1957) under King Mohammed
V; his sorl Hassan II, acceded to the throne in
1961. In I75 *Western Sahara was partitioned
between Morocco and Mauritania; when Mau-
ritania withdrew in 1yl9 the area crme under
Moroccm ocrupation, with active opposition
from the pro-independence Polisario Front.
Following elections to a new national assembly
(1998), a socialist government came to power
(re-€lected in 2002). Hassan II was succeeded by
his son Mohamrned VI in 1999. Official lan-
guage: Arabic. Currency: dirham of 100 cen-
times. Area: ,158730 sq km (1aa078 sq mi).
Population (2003 est): 30097000. Capital: Rabat.

motPhane A *narcotic analgesic drug ob-
tained from *opium and used in medicine for
the relief of severe pa.in. Its depressmt effect
on the brain accounts for the pain-killing prop
erties; in high doses it also inhibits the breath-
ing and cough centres. Morphine is an
addictive drug md readily leads to severe phys-
ical dependence.

morphology The study of the form and
structure of plants, anirnals, and microorgan-
isms. Anatomy is often used synonynously
with morphology but in the former the em-
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phasis is on the grdss and microscopic struc-
ture of organs and parts.

Morrit William (1834-%) British designer,
artist, and poet. Associated with the *Pre-

Raphaelite Brotherhood, he later started a firm
of decorators and designers (.1861). He designed
stained glass, carpets, and furniture, and his
wallpaper designs are still used. His Kelrnscott
Press, founded in 1890, influenced book design
and printing generally. He was also one of the
founders of British smialism.

Morris dance A ritual English folk dance
performed by groups of white<lad men wear-
ing bells and often carrying sticks or handker-
chiefs. A common theme is fertility through
death and rebirth Similar dances are found
throughout Europe, India, and the Americas,
often featuring animal characters or the black-
faced Morisco (Moor), whence the name Morris
is thought to derive.

Morse, Samuel Finley Breese
17797-7872) US inventor, who erected the flrst
telegraph line, between Washington and Balti-
more (1844). Messages were sent by Morse code,
a system in which each letter of the alphabet
md number has a characteristic sequence of
dots and dashes (short and long pulses).

lette6

oumbe6
punduaton mark

Mo]se code

mortar (building material) A mixture of sand,

hydrated lime, and Portland cement, used to

bind together building bricks, etc. It is applied
wet as a paste, which sets to a durable solid.

mortaf (weapon) A short-barrelled muzzle-
loading artillery piece with a low-velocity high-
angled trajectory. In World War II the largest
Allied mortar had a calibre of 4.2 inches (107

mm), the German version being 83 inches (210

mm) with six barrels. Mortars are principally
used to fire high+xplosive and smoke bombs.

mortgage Rights in property (usually land,
buildings, etc.) given by a borrower (mortgagor)
to a lender (mortgagee) as security for a loan. In
the UK building societies lend money for house
purchase in return for a legal charge on the
property, which gives them the right to sell it
to recover their debt if the borrower defaults.
When all the money borrowed and the interest
due under the mortgage have been repaid, it is
redeemed.

Mortimer, Sir John Clifford (D23- )

British barrister and playwright. He is best
known for the televised tales of Horace
Rumpole, a barrister. Other works include the
novels Paradise Postpofled (1985) and The Sond oJ
Trumpers (1998) and the autobiographical play A
Voyage Round My Fothtr (1970). He was knighted
in 1998.

Morton, Jelly Roll (Ferdinand Joseph la
Menthe: 1885-1911) US Black jazz pianist and
composer, who made recordings in the 1920s

with the group Morton's Red Hot Peppers.
Claiming that he 'invented jazz in 1902," his
reputation has been the subject of controversy.

mosaic A picture or ornamental design made
from small coloured cubes of glass, stone, tile,
etc. Mosaics \^/ere common in ancient Creece,
where they were principally used for floors and
made from coloured pebbles. During the
Roman Empire mosaics of glass became popu-
iar for wall and vault decoration, a develop
ment that reached its peak in the early
Christian churches in Byzantium ald Italy. The
6th-century decorations in S Vitale, in Ravenna,
are among the most famous mosaics of the
middle ages.

Moscow (Russim name: Moskva) 5545N
3742E The capital of Russia and of the Moscow
autonomous region (oblast), on the River
Moskva. It is the economic and political centre
of Russia and an important transportation cen-

tre. Industries include heavy engineering, cars,

textiles, electronics, chemicals, publishing, and
food processing. The city is based on a radial
plan; the *Kremlin (citadel)and Red Squre are
at its heart. The Kremlin tdangular in shape,
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encloses a number of notable ecclesiastical
buildings. Red Squre is the traditional setting
for rnilitary parades and demonstrations.
Moscow is a major cultural centre: its mmy ed-

ucational institutions include the University
of Moscow (1755) and the Academy of Sciences.

Other famous institutions include the Bolshoi
Theatre of Opera and Ballet (u80), the *Mos-

cow Art Theatre, and the Moscow State Circus.
Histor)4 first documented in 1147, settlement
actually dates back to prehistoric times. By the
beginning of the 13th century it was the centre
of the Muscovy principality md became the
seat of the metropolitan of the Russian Ortho-
dox Church in 1326. The city was invaded by
Napoleon (1812) and the ensuing fire destroyed
much of the city. In March 1918, it became the
capital of the RSFSR and following the arrival
of Lenin ud other commuist leaders (1922)

the capital of the Soviet Union. Development
resumed after World War II, since when
Moscow has developed an important tourist in-
dustry. Population (1999 est): 8 389000.

Moselle, River (German name: RMosel) A
river in W Europe, flowing N from NE France
to join the River Rhine at Koblenz. It forms
part of the border between Germany and Lux-
embourg. lts va.lley is one of the main wine-
growing areas of Germany. Lengtlx il7 km (3,10

mi).

Moses In the Old Testament, the lawgiver of
Israel, who 1ed the people from slavery in
Egypt (Exodus) and brought them close to the
Pronised land- As a child in Egypt (according
to the Old Testament), Moses was saved from
the slaughter of all Hebrew male children or-
dered by Pharaoh by being hidden in bulrushes
on the Nile. On Mt Sinai he was given the Ten
Commandmmts by Jehovah He died at the age
of 12o.

Moset Grandma (Anna Mary Robertson
M.; 1860-1951) US primitive painter, born in
Greenwich New York (see IRIMITIVISM). En-
tirely self-taught, she only tumed seriously to
painting at tlle age of 57. She specialized in
naive and nostalgic scenes of farm life.

Mosley, Sir oswald Emald (18%-1980)
British fscist. He wm a Conseroative MP
(878-221, an Independent MP (1922-Za), and
then a Labour MP (1924 1926-31), serving as

chancellor of the Duchy of hnester (1929-30).
In 1932 he established the British Union of Fas-

cists, whidr incited antisemitic violence, espe-

cially in the East End of London In World War
II he was interned (1940-43) and in 1918

founded the Union Movement.

mosque A Muslim place of worship. It
evolved in various styles from a simple rectan-
gular building, such as the first mosque built
by Mohammed at Medina in 622 AD. Prayers
are said in a large covered area on the side fac-
ing Mecca the direction being indicated by a
niche (mihrab) in the wall. Mosques :re often
domed and have minarets (tall slender towers).
The mosque has traditionally been the cmtre
of Muslim life intellectual and social as well as

religious.

mosquato A small fly belonging to a family
lCulicidae; about 2500 species) of almost world-
wide distributiorL being espe<ially abundant in
the tropics. It has Iong legs, elongated mouth-
parts, and a long slender aMomen In most
species the males feed on plant juices, while
the females bite and suck the blood of mam-
mals, often transmitting serious human and
animal diseases. The three important genera
are Aropheles, Aedes, and Culex (including the
common grat, c. flfiefls).
moss A flowerless plant of t}te phylum
Bryophyta (about 15000 species; see rnvo-
pHyrEs), growing worldwide (except in salt
water) on moist soil, trees, rocks, etc The moss
plant is differentiatd into stems and leaves
and produces sex cells (gametes), which give
rise to a spore capsule t}lat grows from the
plant on a loog stalk Sphagnufi" responsible
for peat formation, is economically important.

The name is also applied to several unrelated
plants, for example *Slnnish moss.

moss animal &e BRYozoiL

M6ssbauer effect The emission of a
gamma ray (see cAMMA RADIATToN) by an ex-
cited nucleus in a solid. Generally such an emis-
sion causes the nucleus to recoil thus reducing
the energy of the gamma ray. In the Mdss-
bauer effect ttre recoil is distributed through-
out the solid. The gamma ray therefore loses
no energy and may then raire other nudei into
the same excited state. It was discovered by
the German physicist Rudolph Mdssbauer
(1929_ ) and enables the structure of nudei
and molecules to be emmined

moss pink &e PHLox.

motet A polyphonic composition (see lo-
LYPHoNY) for voices, generally unaccompa-
nied. In the medieval motet the fundamental
tenor (holding). part was based on a slow-
moving plainchant or popular song while the
upper triplex (treble) and motetus (worded)
parts had a different text and a quicker
rhythm. The 15th<entury motet with Latin
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text, used during church services but not a
part of the liturgy, is found in its purest form
in the works of Palestrina. Since the lTth cen-
tury t}re word has been used to describe a seri-
ous but not necessarily religiou choral work

moths See BUTTERFLTES AND MorHs.

Motion, Andrew (1952- ) Bdtish poer and
writer. His publications indude the poetry
collections Pleasure Steaners (]9781, and Public
Prowy l2m7l, biographies of l^arkin (1982)

and Keats (1998). and the historical novel
Wainewright the Poisoner (2000). He was ap-
pointed poet laureate in 1999.

motmot A bird of the tropical American
farnlly Motmotidae (8 species).16-50 cm long,
motmots have short rounded wings, short legs,
and long tails \ rith elongated central feathers.
The bill is broad and serrated and the plumage
is green" blue, brown, and black Motmots live
in forests and prey on insects, spiders, worms,
etc. Order: Coraciiformes (kingfishers, etc.).

motorcycle racing Racing singleseater
motorcycles or sidecar combinations, in classes

according to engine capacity. In rmd racing
run usually on special circuits, the main classes
are 125, 250, 350, and 500 cc. World champi-
onships are awarded according to points won
in Grmd Prix and other races, such as the
Tourist Trophy (TT) races on the Isle of Man
(first held in 1907). Motorcyde trhls are usually
events in which a cross-country course has to
be completed within a certain time, with
points lost for stopping, touching the ground,
etc. MotocFoss (o/ scrambling) takes place on a
circuit marked out across rough country. See

olso pnrc RACING.

motorc,ycles Two.wheeled engine-powered
vehides. The concept of a steam-powered biry-
cle was first realized by S. H.Roper in the USA
in the 1860s. However, the true forerunner of
the modern motorcycle was Gottlieb Daimler's
1885 birycle powered by an *Otto four-stroke
engine. The first production model was Hilde.
brand and WolfmUller's 1894 Petlolette.By 7900
there were some 11000 motorcycles in France
and by the start of World War I over 100000
were registered in the UK. During the war, mo-
torcycles were extensively used by both sides.

The interwar period-the great era of the mo-
torcycle-saw the development of mmy classic
designs: the Harley-Davidson itr the US,ai; the
Brough Superior, Triumph Speed Twin, and
Ariel Square Four in the UK; and the German
DKW twGstroke md BMW four-stroke. All
these were in military use in World War II.
During and after the war some innovatiors

were made but the basic design remained un-
changed. ln t}Ie 1950s and 1960s interest in mo-
torcycles in Europe and the USA declined; the
motor scooter, a low-powered Italian-origi-
nated version of the motorcycle, and the
moped, an engineassisted birycle, acquired
some popularity. In the 1970s, the Japanese, ex-
ploiting the closure of European factories, de
veloped a whole new range of motorcycles,
based on European designs.

motor racing Racing in cars, from family
saloons at club level to Nghly specialized
Grand Prix vehicles. Early races, such as the
1895 race from Paris to Bordeaux and back,
were held on roads, but since 1903 they have
usully been held on closedrircuit courses, the
first of which in England ms Brooklands (1907)

in Surrey. The most prestigious form of racing
is Grand Frix (Formula One) racing, for which
specially built single.seater vehicles are raced
by professional drivers for manufacturers or
priyate omers. The Drivers' World Champi-
onship (instituted in 1950) is awarded according
to points won in certain Formula One races.

Sportsor racing is for production-type or
modified sports cars: the most famous sports-
car race is the Le Mans 24 Hours. Indy Cxr rac-
ing originated with the Indianapolis 5o0 in
1911. Autocross races are amateur races over
grass, while rallycross is a similar but more
professional form, with races held on circuits
that are half grass and half tarmac. See also
DRAG RACING: KARTING.

mouflon A wild sheep, Ovis musimon, native
to Corsica and Sardinia and introduced to other
parts of Europe and to North Amerie
Mouflons are about 65 cm high at the shoulder
and males have large curued homs, a rump
patctl and a white saddle on the back.

mould Any fungus that forms a fine woolly
mass growing on fmd clothing, etc. Examples
are the bread mould and species of Aspergillus
and Penicillium.ke olso sLrME MouLDs.

mountain ash A tree, Sorbus aucuparia, also
called rowat native to temp€rate Eurasia md
commonly cultivated as an ornamental. Up to
15 m higtr" it has long leaves with numerous
paired leaflets and large clusters of small
cream flowers, which give rise to bright-scarlet
berries with a bitter acid tdte, ued to make
wine and jelly. The similar md related Ameri
can species is S americana.Family: Rosaceae.

mountain Iion See couceR-

Mountbatten, Louis, 1st Earl Mount-
batten of Burma (19m-79) British admiral

@
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and colonial administrator; son of Prince louis
of Battenberg (18*1-1921) and of Princess VictG.
ria of Hesse-Darmstadt, the grmddaughter of
Queen Victoria- In World War II he was su-
preme Allid commander ir SE Asia (1943-45),
retaking Burma As viceroy of India (1947) he
presidd over the transfer of power to India
and Pakistan and was then governor general of
India (1917-4tt). He was subsequently comrnm-
der in chief of the Mediterranean fleet (1952-
54) and first sea lord (1955-59), becoming an ad-
miral in 1956. He died in Ireland, the victim of
an IRA bomb.

Mounties see RoyAL CANADTAN MouNTED
POLICE.

Mount of Olives The highest poinr in a
small range of four summits situated just E of
Jerusalem. It features in the Old and New Tes-
taments. lts W slope was the site of the Garden
of C,ethsemane. According to the Acts of the
Apostles (12-12), Christ ascended to heaven
from the Mount of Olives.

Mount Rushmore llataonal Memorial
The gigantic sculpture of the heads of four US
presidents-Washington, Jefferson, Lincoll
and Theodore Roosevelt-carved (7927-47\ to
the design of the sculptor Gutzon Borglum
(18n-19{1) on the NE cliffs of Mount Rush-
more, South Dakota Each had is about 18 m
(60 ft) higtr-

mouse A *rodent belonging to the suborder
Myomorpln. The house mouse (Mus musculusl
is common in buildings worldwide. Greyish
brown, it is 14-16 cm long including its tail (7-8
crn) and feeds on a variety of foods, from sugar
and grain to oil-based paints ard putty. Most
mice-together with the rats-are grouped
into the subfamilies Murinae of the Old World
andcricetinae of the New World (which also in-
cludes hamsters). There are separate subfami-
lies for African tre€ mice (Dendromuiaaei 7
species), jumping mice lzapodinaei 3 species),
dormice, and other small groups.

mouse deer &e cHEvRorArN.

Mousterlan A stonetool industry of the
Middle *Palaeolithic, associated with *Nean-

derthal man Named after caves at Le Moustier
in the Dordogne (SW France), the Mousterian
occurs, with variants, throughout Eunsia
from France to China and in N Africa- Span-
ning roughly the period of 70 000 to 35 000 Bc,
it is characterized by a wide variety of hand
axes, scrapers, points, and blades.

moulthbrooder A fish belonging to one of
several genera of *cichlid fishes. The eggs are

carried in the mouth of the parent, usudly the
female, until they hatctl Chief gmera: Tilapio;
Haplochromis Pelfiotochrofiis. Other mouth-
brooders indude certain *fighting fish, *cat-

fisll and cardinal fistt-

mouth organ See HARMoNTCA-

Moyle A district in Northern Irelan4 in Co
Antrim. Area ,191sq km (191 sq mi). Population

l20D4estli76424
Mozambique, .Republic of (Portuguese
name: Mogambique)A country in S Frst Arfric,a"
bordering on the Indian Ocearl Extensive
coastal plains rise to plateaus inland with
mountains reaching over 2000 m (5500 ft). The
chief rivers, notably the Zambezi and Limpopo,
flow E and provide both irrigation and hydro
electric power. Most of the population is
African, mainly Bantu. Ecolrony: chiefly agri
cultural, the staple food crops being rice and
maize. The main cash crops of ceshew nuts, cot-
ton, and sugar are also the principal exports.
Industry is based largely on food processing
and textiles. Mineral resources, including nat-
ural gas and high-grade iron ore, are largely
mexploited except for coal and bauxite. By the
late 1990s government moves to deregulate the
economy and attract foreign investment had
resulted in a spectacular burst of growth His-
,tr)4 the N coast was settled by Arabs from the
10th century and was explored by Vasco da
*Gama in 1499 becoming a Portuguese colony
in the early 16th century. In 1951 it became iul
overseas province of Portugal From 1963 FRE-
LIMO (Frente de Libertagao de Mogambique)
waged a guerrilla campaign that achieved the
establishment ff}75) of an independent social-
ist republic under Samora Machel (1933-86).
From \977 the South African-backed Mozam-
bique National Resistance (Renamo) applied
rnilitary pressure in Mozambique:it was recog-
nized as a legitimate political party in 199L fol-
lowing the introduction of multiparty democ-
racy (1990). A peace treaty ending t}Ie civil war
was concluded in 1!192 Mozambique jnined the
Commonwealth in 1996, the first member state
to have no historic links with the UK In 2000
and 2001 Mozambique was deviltated by cy-
dones and flooding. In 2fiXJoaquim Chissano
president since 1!185, stmd down: he was re
placed by Armando Emilio Guebuza. Official
language: Portuguese. Currenclr meticl of 1m
centavos. Area: 784961 sq km (303(}70 sq mi).
Population (2007 est): 20qb585. Capital Ma-
puto.

mozart Wolfgang Amadcus (1756-91)

Austrian composer, born in Salzburg, the son
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of the violinist and composer Leopold Mozart

{1719-87],. Mozart exhibited extraordinary mu-
sical talent at the age of four; in 1762 hjs father
t@k him on a tour of Germany and to Paris
and London, where he received adulation for
his abilities. After a period of unlnppy service
with the Archbishop of Salzburg (U79-81) he
settled in Vienna as a freelance musician and
teacher, composing such masterpieces as the
operas The Marioge oJ Figaro (1785) and Don
Gioanni 17797\ Mozart achieved a fusion of the
Germanic and Italianate styles of composition
and his immense productivity enriched almost
every musical genre. He composed .{9 sym-
phonies, over ,l(} concertos, 6 string quintets, 26
string quartets, numerous divertimenti, piano
sonatas, violin sonatas, and much other music.
Some of his finest works, such as the operas
Cosi fan tfite (1790) and The Magic F'lute (77971

and the Julter symphony (U88). were written
in the last years of his life.

MRI See rraacNrrrc REsoNANcE TMAGTNG.

Mubarak (Mohammed) Hosni (Said)
(1928- ) Egyptian statsma-U president
(1981- ). A general, he commanded l'7972-75J.
the Egyptian air force in the Yom Kippur War
against Israel (1973). He became vice president
to Anwar "Sadat in 1975 and succeeded him on
his assassination. A modernizing pragmatist,
he has contained inflation and improved rela-
tions with the USA and Arab countries.

mucous membrane A moist membrane
tfiat lines the digestive and respiratory tracts
and the msal sinuses. It is a type of epithelium
containing cells that secrete mucus a slimy
substance that protects its surface and-in the
digestive tract-also lubricates the passge of
fod and faeces. In the bronchi the mucus
traps dust particles and bacteria that are in-
haled with air.

Mud6jars (Arabic vassal) The Muslims (see

MooRs) of Spain who had, by th€ 13th century,
become subject to Christian rule during the re-
conquest of the Iberian peninsula Many were
of mixed *Berber and Spanish descent and con-
tinued to preserve their IsLamic religion and
customs. They created an architectural style
notable for its ornamental brickwork and use
of ceramic tiling. Many examples survive in
Caslils md Amg6r;

mudskippcr A fish of the subfamily PeriG
phthalminoe, especially the genus Periophthal-
mus, found in swamps, estuaries. and mud flats
of Africa Polynesia, md Australia Mudskip
pers have an elongated My, up to 30 cm long,
a blunt hea( and dorsally protruding eyes.

They are able to climb and walk over land
using their limblike pectoral fins. Family: Gobi-

idae (see coBYl

Mugabe, Robcrt (Gabriel) 092s- )zim-
babwean statesman; prime minister (1980-87)l
president (1988- ). He helped found the Zim-
babwe African National Union (ZANU) in 1953
and, after ten years' (1%4-74\ detention in
Rhodesia formed the Patdotic Front (PF) with
Joshu Nkomo, leader of the Zimbabwe
African People's Union (ZAPU). They waged
guerrilla warfare against the governments of
Ian Smith and then Bishop Murcrewa until the
peace talks of 1979-80. His party's election vic-
tory (1980) brought Mugabe the leadership of
Zimbabwe. Subsequently he restricted opposi
tion, creating (1987) a one-parry state. In the
late 1990s his authoritarian rule and deepening
recession provoked protests. His policy of con-
doning the illegal seizure of Whiteomed
farms by Black militants led to international
criticism in 2000; he was re-elected amid accu-
sations of fraud in 2002.

Muhammad see MoHAMMED.

Muir, Edwin (1887-1959) Scottish poet. Born
in Orkney, he moved to Glasgow in 1901 and to
London in 1919. During the 1930s he and Ns
wife Willa moved to Prague, where they trans-
lated the novels of Franz *Kafka- His reputa-
tion as a poet was established wil}rThe Voyage
(8461 and The Lab yr iflth (19491.

mulberry A tree of the genus Morus (72

species), native to N temp€rate and subtropical
regions. The black mulberry (M. nigra) is the
species most commonly cultivated for its fruit.
About 12 m higtl it has toothed heart-shaped
leavs and round green flower clusters
(catkins). The female flowers give rise to a
blackberry-like fruit, which is used in jellies,
desserts, etc. The leaves of the white mulberry
(M. olba) are t}te staple food of silkworms. Fam-
ily. Moraceae.

mule The sterile offspring of a female horse
and a male ass. Mules are useful pack and
draught animals, being sure-footed and strong
but smaller than horses.

Mull An island off the W coast of Scotland, in
the Inner Hebrides. It is chiefly mountainous;
mme sheep and cattle are raised. Other occupa.-
tions include fishing, forestry, and tourisrrl
Area: 909 sq km (351 sq mi). Population (1991):

2708. Chief town: Tobermory.

mullean A biennial or perennial herb of the
genus Verbasrum (about 3oo species), native to
N temperate Eurasia. The biennial common

@
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mullein (y. thopsus), also called Aaron's rod, oc-
curs in dry limy regions.0.6-2 m tall" it bears
wmlly leaves and yellow flowers. Some species,
including the Europ€an dark mullein (V. ni
gruml, are garden plants. Family. Stophulari-
aceae.

mullet A food fish, also called grey mullet, be.
longing to the genus Mugil (about 70 sp€cies),

found in temperate and tropiml coastal waters
and estuaries. It has a slender silvery-green or
grey large-scaled body,30-90 cm long, with
two dorsal fins. Family Muqilidae, order: Perci-

f ormes.

multimedia system A computer system
capable of producing highauality moving pic-
tures and sound, as well as text, usually from
information stored on a comlnct disc-

mult:ple sclerosas A chronic and usually
progressive disease of the nervous system in
which the fatty sheaths that surround the
nerves in the brain or spilal cord are de-
stroyed. The disease is also called disseminated
sclerosis, as its effects are disseminated in dif-
ferent parts of the body. It usually begins in
young adults, and the commonest initial symp-
toms are sudden severe blurring of the vision
or weakness in one limb. The disease usually re-
curs, causing Permanent handicap.

Mumbai See sol,rsev.

mummenr' play An English folk drama
based on the legend of St C,eorge and the Seven
Champions of Christendom; it was a dumb
show lmummer, from Middle English mum,
silent), traditionally enacted on Christmas Day
by masked performers.

mummy A human or animal body prepared
and embalmed for burial according to ancient
Egyptian religious practice. The internal or-
gans were extracted and sealed in Canopic jars
and the body was desiccated by packing in dry
natron, anointed, and encased in linen ban-
dages.

mumps An acute virus infection that usually
occurs in children. After an incubation period
of 12 to 20 days the child develops headache and
fever; later, the parotid salivary glands (situ-
ated under the ear) become tender and swollen.
The disease is usually mild and resolves rapidly.
In adult male patients the infection may
spread to the testicles, which may occasionally
lead to sterility.

Munch, Edvard (1s63-rgl4) Norwegian
painter and printmaker, who was a major in-
fluence on 2oth{entury C,erman *expression-

ism. His symbolic paintings of love, death, and

despair, including the famous Cry (1893:

Nujonalgalleriet, Oslo), reflmt the pessimism
caused by family tragedy.

M0nchen Gladbach see MoNcHENGLAD-
BACH.

M0nchhausen, Karl Friedrich, Frei-
herr von (1720-s7) German soldier and racon-
teur. His hyperbolic accounts of his feats
passed into legend and were the subject ofa se-

ries of adventure tales,The Adventures of Baron
MirchhatJtsen (1793), written by RE. Rasp€
(1737-e41.

mung bean A *bean plant, Phaseolus aureus,
also known as green gram, native to India and
cultivated in tropical and subtropical regions
chie.fly as a vegetable crop. The slender pods
contain up to 15 small edible seeds, which can
be dried and stored or germinatd in the dark
to produce bean sprouts. Famil)4 legflminosoe.

Munich (German name: Miinchen) ,1808N

1135E A city in S Germany, the capital of
Bavaria on the River Isar. It has a lsth.century
cathedral and many baroque and rococobuild-
ings. It is also noted for its annual Oktoberfest
(beer festival). A centre of commerce, industry,
and tourisrn" its manufactures include preci-
sion instruments, electrical goods, chemicals,
and beer. Historl Murich was from 1255 the
residence and from 1506 the capital of the
Dukes of Bavaria (from 1806 Kings). The Nazi
movement began here in the 1920s. Population
(1999 est): 1 193 600.

Munidr Agrcement (1938) The settlement,
resulting from the conference between Neville
Chamberlain (UK), Daladier (France), Hitler
(Gemany), and Mussolini (Italy), that recog-
nized Hitler's territorial cLrims to the *Su-

detenland Described by Chamberlain as
adrieving'peace in our time," it was followed
in March 1939 by Hitler's inrrasion of Czecho.
slovakia and in Sept by World War II.

Monster 5158N 737E A city md port in |{w
Germany, in North Rhine-Westphalia on the
Dortmund-Ems Canal. It was a member of the
Hanseatic League and the capital of the former
province of Westphalia- It has a il,th<entury
cathedral and a university (1773). Service indus-
tries provide employment for most of the
worldorce. Population (1999 est): 26470O.

Munster A province md ancient kingdom of
the SW Republic of Ireland- It consists of the
counties of Clare, Cork, Kerry, Limerick, Tip
perary, and Waterford. Area: 24125 sq km (9315

sq mi). Population l2002l: 7 707 266.

muntiac A small deer belonging to the sub-



61 1 muscle

fanily Muntiacinae (6 species), occurring in
forests of Asia Sumatra, Java, and Borneo. The
Indian muntjac (Muntiocus munt jakl, also called
barking deer or rib-faced deer, is 55 cm high at
the shoulder with short unbranched antlers
and short sharp fangs. Muntjacs are mainly
solitary and nocturnal.

muon A negatively charged unstable elemen-
tary particle (lifetime 2 x 10{ second; mass 207

times that of the electron) that decays into an
electron and two *neutrinos. It has a corre-
sponding antiparticle. The muon was origi-
nally thought to b€ a meson (and was called the
mu-meson) but is now classffied as a lepton. See

PARTICLE PHYSICS,

mural painting The decoration of walls and
ceilings by such varied techniques as encaustic,
tempera, and *fresco painting. *Renaissance

painters often used perspective and architec-
ture in their murals to create the illusion that
the painted walls or ceilings were space exten-
sions of the real architecture. Mural painting
was revived during the 20th century, princi-
pally by the Mexican painters *Rivera, Orozco,
and Siqueiros, who used it to reach a wider
public with their social and political subject
matter.

Murdoch, Dame lris (1919_99) British nov-
elist and philosopher. Born in Dublil she stud-
ied and taught philosophy at Oxford; her
philosophical works include Sdrtre (1953) and
Metaphysics as a Guide to Morals (7982). Her nov-
els, which explore moral and philosophical
dilemmas, include The Bell (19581, A Sewred Head

119671, The Sea, the Sea (1978), which won the
Booker Prize, The C,od Appref,tice (1985), and

lackson's Anemma (1995). Her last years were
clouded by Alzheimer's disease.

Murdoch, (Keith) Rupert (1e31- ) US

media entrepreneur, bom in Australia. His
News International Group owns The Times and
The S:an. He is also chairman of 20th Century-
Fox, HarperC-ollins publishers, and British Sl<y

TV.

mufex A *gastropod mollusc belonging to
the family Muricidoe (about 1000 species),

mainly of tropical seas. Murex shells are elabo-
rately ornamented with spines and frills; the
snail feeds on other molluscs by drilling holes
in their shells and extracting the flesh with its
long proboscis.

Murillo, Bartolom6 Esteban 17677-82)
Spanish painter. He spent most of his life in
Seville, working for the religious orders and
helping to found the Spanish Academy (1660),

of which he became first president. After aban-
doning his early realism, he painted urchins
and religious scenes in an idealized style in-
fluenced by Rubens md the Venetims.

Murmansk 5859N 3308E A port in Nw
Russia, on the Kola inlet of the Barents Sea

(see KoLA pENrNsuLA). lts icefree harbour
was formerly an important fishing base but
has now declined. The surrounding area is
amongst the most polluted in the worl4 hav-
ing served as a dump for nuclear v/aste. Popu-
lation (1999 est): 382 7m.

Murphy-O'Connor, Cormac{ Cardinal
(1932- | British Roman Catholic churchman.
He succeeded Basil Hume as Archbishop of
Westminster in 2000 and was created a cardi
nal in 2001.

Murray, Sir James (Augustus Henry)
(1837-1915) British lexicographer. After joining
the Philological Society and editing some early
English texts, he was in 1878 appointed editor
of the New English Dictionary of, Historical Prif,-
ciples (later called the Oxfud English Dictionaryl,
to which he devoted the rest of his life.

Murray River The chief river in Australia-
Rising near Mount Koscuisko, in New South
Wales, it flows generally W and S forming the
boundary between Victoria and New South
Wales. It enters Encounter Bay on the Indian
Ocean through Iake Alexandrina The main
tributaries are the Darling and Murrumbidgee
Rivers: it also receives water from the Snowy
Mountains hydroelectric scheme. Length: 2590

km (1609 mi).

Murrumbidgee Raver A river in SE Aus-
tralia, rising in the Eastern Highlands in New
South Wales and flowing through the Aus-
tralia[ Capital Territory before entering the
Murray River. Length: 1690 km (1050 mi).

Muscat 23 37N 58 3EE The capital of Oman, on
the Gulf of Oman Most port traffic is now han-
dled at Matrah to the Nw. There is an oil ter-
minal to the W. Population (Dqi): 51969.

muscle Tissue that is specialized to contract,
producing movement or tension in the My. It
contains long spindleshaped cells (muscle
fibres) that convert chemical energy (see arr)
into mechanical energy. Most of the My's
musculature consists of volmtary mwle,
which is consciously controlled via the central
nervous system. It is also known as skeletal
muscle (because it is attached to the bones) and
striated (or striped) muscle (because of its
banded appearance under the microscope). In-
dividual muscles are made up of bundles of

@
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fibres enclosed in a strong fibrous sheath and
attached to bones by tendons. Involuntary
murle occurs in the walls of hollow organs,
such as blood vessels, intestines, and the blad-
der. It is responsible for movements not under
conscious control and is regulated by the autG
nomic newous system. Cardiac muscle is a spe-

cial type of muscle found only in the heart: its
rhythmic contractions produce the heartbeat.

muscovite &e MrcAS.

muscular dystrophy A group of chronic
and progressive disorders characterized by
%ting and weakening of the muscle fibres.
The disease is inherited and the commonest
type, Duchenne muscular dystrophy, affects
predominantly boys. There is no specific treat-
ment but physiotherapy and orthopaedic
measures can help.

Muses In Greek mythology, the nine patrons
of the arts and sciences, daughters of Zeus and
*Mnemos)me. Calliope was the muse of epic po-
etry; Clio, history Euterpe, flute playing and
music; Erato, love poetry and hymns; Terpsi
chore, dancing: Melpomene, tragedy; Thalia,
comedy; Polyhymnia song md mime; and Ura-
nia, astronomy.

mushroom The umbrella-shaped spore-
forming body produced by many fungi. (Some-
times the word toadstool is used for those
species that are inedible or poisonous, mush-
room being restricted to the edible species.) lt
consists of an erect stem (stipe) and a cap,
which may be flat, conical, spherical, or cylin-
drical and has numerous Ediating gills on its

undersurface in which the spores are prG
duced- The well-known edible mushrooms be-
long to the genus Agariar.x they have a smooth
white or scaly brown cap with gills that be
come deep brown at maturity.

musica! instruments f,ievices used to pro-
duce music. In tJre orchestra musical instru-
ments are grouped into families. The "stringed
instruments (or strings) indude the violin,
viola, cello, double bass, and harp (see also
prANo). The wird instruments are divided into
the woodwind (flute, clarinel oboe, md bas-
mn) and brass (horn, trumpet, trombone, and
tuba). The percussion instruments include the
triangle, cymbals, xylophone, timpani" and
other instruments. Many instruments are us€d
chiefly in jazz or pop (e.9. guitar, vibraphone
and maracas) while others, such as the Indian
sitar, feature predominantly in the mrsic of
particular countries.

music hall In England, a type of popular en-
tertainment featuring a variety of performers
including singers, dancers, comedians, and con-
jurors. It attained its greatest popularity at the
end of the 19th century and declined in the
1920s and 19rtl0s with the rise of the cinema and
the radio. Notable music-hdl performers in-
cluded Marie *Lloyd, Vesta Tilley, and llarry
*Lauder. The US equi'ralent was known as

vaudeville. Celebrated vaudeville performers
included W. C *Fields and Will Rodgers (187}
193s).

musk A perennial plant, Mimulus msehatu'
native to North America and grown as an orna-
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mental for its musky fragrance. 20-60 cm tall,
it has oyal leaves and tubular yellow flowers.
The name is also applied to several other plants
with a musky odour including the musk mal-
low (Molva rnosehata\ and musk rose (Rosa

moschatal.

musk deer A small solitary deer, Moschus

moschiferus, found in mountain forests of cen-
tral Asia Musk deer are about 60 cm high at
the shoulder with long hind legs; males have
no antlers but grow long fangs. The secretion
of their musk gland is used in the manufac-
ture of perfumes.

musket A smoothbore firearm flred from
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the shoulder. The earliest form, known as a
harquebus (or arquebus) evolved in the 15th
century as the first hand-held form of the
*cannon. In the second half of the 16th century
a Spanish general invented a heavy shoulder
weapon with a sufficiently large charge to pen-
etrate armour. This musket still relied on the
matcNock, it was not until the mid-17th cen-
tury that wheellocks and flintlmks were
adopted for military use. The next landmark in
the development of the musket was the per-
cussion cap at the beginning of the 19th cen-
tury, which led to the breech-lmding musket
with cartridge and percussion<ap ammuni-

match

trigger arm

h the matchlock, a slow-burning match was forced into
the powder pan by the arm when the trigger was
pressed.

flint tr
pyrites

pan

ln the wheellqk, the fhnt o. ipn pyrites was loweed
onto a srrated wheel when the trigger was pEs*d.
The sparks pEduced ignrted the charge rn the pan. The
wheel, wound up by a key. als rotated when the
trigger was pressed.

sl@l plate

pan

ln the flintltrk, pEssing the trigger caused the llint to
strike a hinged steel plate, forcing it back to expose the
powder in the pan to the sparks.

hammer

vent

The percussion cap, containing mercury fulminate, was
struck by the hammer when the trigger was pErd.
The flame prcduced passed though the hollow nipple
into the vent, whee it Iired the main charge.

musket. The t)ryes of lock mechanism used in muzle-
lodes.

tion. Muskets were superseded by *rifles in the
mid-19th century.

musk ox A large hmfed mammal, Ovibos

moschatus, inhabiting the Arctic tundra of
North America About 150 cm high at the
shoulder, musk oxen have long dark shaggy
hair and prominent curved horns. Bulls have a
strong musky scent in the rutting season. Fam-
tly. Bovidae.

muskrat A large North American water
*vole, Ondatro zibethica, alsb called musquastl
It grows up to 35 cm long, excluding its black
hairless tail" and its soft glossy coat is used in
the fur trade. Muskrats inhabit rnarshland and
feed on water plants, mussels, and crayfistl
Family. Cricetidae.

muslan A smooth delicately woven cotton
fabric. Originally made in Mosul in Meso-
potamia (hence its name), it is used for dresses
and curtains. In the USA coarser cotton fabdcs
used for shirts and sheeting are also called
muslins.

musquash &e MUSKRAT.

mussel A *bivalve mollusc belonging either
to the family Mltilidae (marine mussels)or the
superfamily Unionacea (freshwater mussels).
Marine mussels have wedgeshaped shells
measuring 5-15 crrL The edibld mussellMytalus
edulisl is an important seafood. Freshwater
mussels bhabit ponds, lakes, and streams.

Musset Alfred de U81o-t/) Frendr poet
and dramatist, one of the mai)r figures of the
Romantic movement. He published his first
volume of poetry Contes d'Espagne et d'Italie,at
the age of 20. His autobiographsal In Cotfes-
sion d'un mJant du sidcle (1836) includes an ac-
count of his love affair with George *Sand.

Mussolini, Benito (Amilcare Andrea)
(18E3-1915) Italian fascist dictator. His support
of Italian participation in World War I led to
his expulsion from the Socialist Party (191s). In
1919 he formed the Fasci di combattimento
(Blackshirts) in Milan and came to power fol-
lo\ ring the March on Rome (1922). He was
prime minister but gradually (1924-29) estab-
lished a dictatorship. As duce ('leader') his poli
cies initially impressed the Italian people.
However, his expansionist foreign policy, espe-
cially his alliance with Hitler, brought him in-
creasing mpopularity. In 1939 he annexed
Albania and after the outbreak of World War
II he declared war on France and Britain (June
1910). The Italian war effort was disastrous; fol-
lowing the Allied invasion of Sicily, Mussolini
was forced to resign (July 1913). Rescued by the

pan

ilD
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Germans to head a new fascist republic in N
Italy, he was subsequently captured and shot
by Italian partisans.

Mussorgski, Modest Pettlvich (1839-
81) Russian composer. An army officer and civil
serv"ant, he had little formal training. His mas-
terpieces are the opera Boris Godunw 178fi-72],,
the piano work Pktures at at EYJlib/ition 17874],,
and the orchestral tone poem A Night on the
Bore Mountain(7ffi\.
mustang The wild horse of North America.
Mustangs are descended from the domesti-
cated European stock of Spanish settlers md
have become tough and small in the harsh con-
ditions. Many were caught and tamed by cow-
boys and Indians, including the Mustang trih.
mustatd Any of various annual herba of the
genus Brassica and closely related genera, na-
tive to Europe md W Asia and cultivated
chiefly for their seeds-source of the condi-
ment mustard- They have deeply lobed leaves
and terminal clusters of yellolr' flowers. The
leaves may be used as fodder, fertilizer, vegeta-
bles, or herbs. The main species are the white
or yellow mustard, Sinopis alba lor B. hirtal,
black or brown mustard (8. nigral, and Indian
mustard (8. junrea).

mutation A change in the hereditary ma-
terial (see DNA) of an orgaaisr4 which results
in an altered physical characteristic A muta-
tion in a germ cell is inherited by subsequent
generations of offspring: a change in any other
cell (somatic cell) affects only those cells pro.
duced by division of the mutated cell. C,ene

mutations result from a chaage in the bases of
the DNA molecu-le: chromosome mutations
may be dub to the addition or subtraction of
bases and can usually be seen under a micro-
scope. Both types of mutation affect the *ge-

netic code and hence the correspondilg
function of the genes.

Very occasionally, mutations occur sponta-
neously and at randotrL They can also b€ in-
duced by certain chemicals, ionizing radiation
(such as X-rays), and by ultraviolet light. Most
nonlethd mutations are of no benefit to the
organism, but they do provide an important
source of genetic variation in the population
on which natural selection can act, which even-
tually results in the *evolution of new species.

mrlte swan An Old World *swan Cygnus
olor, found in marshy areas and estuaries and
as a semidomesticated orname[tal bir4 on
rivers and lakes. It is 160 cm long and has a long
neck white plumage, black legs, and irn orange

bill with a black base. It is less vocal than other
sw:uN.

mutualasm &e SYMBrosrs.

MX missile A US nuclear strategic missile
with a range of 9550km (6000 mi). Carrying 10
warheads, the MX missile was developed in
response to the vulnerability of the concrete
underground silos in which other ICBMs
are housed The MX missile can be launched
from ships, aircraft, submarines, mobile land
launchers, or from specially reinforced silos.

Myanmar, Union of (name until 1989 So-
cialist Republic of the Union of Burma) A
country in SE Asia on the Bay of Bengal and
the Andarnan Sea- Mgst of the population is
Burmese, with minorities including the Shan,
Karen, and Chachin peoples. Economl the main
crop is rice. Half the land is under forest and
teak is a valuable export: other exports are rice,
rubber, and jute. Myanmar is thought to be the
world's largest producer of opium. There is
some mining, especially lead and zinc' and pe-
troleum is produced and refined. Tourism in-
creased tenfold during the 1990s. Historl by
the 13th century the Burmese had developed a
civilization based on Hinafana Buddhisrn
After successive wars Burma came under
British rule in 1885 as part of British India. In
1937 it attained a measure of self-government
md ms selnrated from India InWorld War II
it was occupied by Japanese forces. In 1918 it
became a republic outside the Crmmonwealttl
In 1962 parliamentary democrary was over-
thrown in a military coup led by Gen U Ne Wil
The 1990 elections were non by the National
League for Democracy, led by *Aung San Suu
Kyi who had been held under house arrest
since 1989. However, the military refused to
hand over power and suppressed opposition ac-
tivity. Repeatedly released and rearresteA since
1995, Suu Kyi has continued to mpaign for
political change. MJanmar was admitted to the
Association of South-East Asian States ir 1997.

In 2005-{6 the regime moved the countrys
capital from Rangoon to a new site at Naypyi-
daw. Official language: Burmese. Currencf
kfat of lm pyas. Aren 578 000 sq km (267789 q
mi). Population (2007 est): 47373958. Capital:
Naypyidaw.

Mycenae An ancient citadel in the Pelopon-
nese (S Greece). Famed in legend as the home of
*Agamemnon, Mycenae attained its zenith be-
tween 1600 and 1200 Bc. Massive fortifications
attest Mycenae's military readiness and exquis-
ite bronze, gold, and silver articles from its
royal graves indicate affluence.

@
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Mycenaean civilization The civilization
of Bronze Age Greece. It developed after about
1650 BC in mainlmd centres, such as *Mycenae

and Pylos, and after 1450 Bc its influence ex-
tended to Crete. The Mycenaeans were a mr-
rior aristocracy. They spoke a form of Greek,
used *Linear B script, and lived in palaces deco-
rated with frescoes and equipped with luxury
goods. About 1200 BC the pnlaces were de-
stroyed, but Mycenaean culture survived until
about 1100 Bc.

mycology The branch of biology deating
rarith the study of fungi. Mycology was estab-
lished as a separate discipline in the early 19th
century, when the Swedish botanist Elias Fries
(1794-7W8). published the flrst scientifically
based classification of the fungi (1821-32).

mycorrhiza A close association between a
fungus and the roots of a higher plant that is
beneficial to both participants (see syMBlosrs).
The plmt benefits by more efflcient uptake of
nutrients, and the fungus obtains carbohy-
drates and other nutrients from the plant.

mynah A songbird belonging to a genus

\Acridotheresl native to SE Asia. Mynahs usually
have a dark plumage with bright wattles on
the face. They feed chiefly on the ground and
eat the insects found on cattle. The common
mynah (A rristis)has become a pest in some re-
gions. The popular cagebird that mimics
human speech is a related species, the hill
mynalr (Graculus religiosal. Family:. Sturnidae
(starlings).

myocardial infarction Death of part of
the heart muscle: the cause of what is popu-
larly described as a heart attack This usually
results from *atherosclerosis. The patient usu-
ally experiences sudden severe central chest
pain, which may spread to the neck and arms
and is usually accompanied by sweating and
nausea.

myoPia see sHoRTsrcHTEDNEsS.

Myron (sth century nc) Athenian sculptor.
His Discus-Thrower and Marsyas, described by
ancient critics, are known through Roman
copies.

myrrh An aromatic yellow to red gum resin
obtained from small tropical thorny tres of
the genus CommiJera, especially C. myrha, C.

molmol, and. C. abyssinica, native to Africa and
SW Asia. It is used in incense, perfumes, cos-

metics, dentistry and pharmaceuticals. Family
Commiphoraceae.

myrtle An evergreen shrub of the genus Myr-
tils (over 1m sp€cies). The common myrtle (M.

communisl, native to the MediteDanean area
and W Asia may grow to a height of 5 m. It has
aromatic dark-green shiny leaves, fragrant
five-petalled white flowers, and b.lue-black
berries. lts oil is used in perfurnery. Family
M)maceae. Other plmts known as myrtle in-
clude the sweet gale.

Mysore 1218N 7637E A ciry in India in Kar-
nataka- Industdes include textiles, chemicals,
and food processing and it has a university
(1916). Population (191): 480692.

mystery plays &e MTRACLE PLAYS.

mysticism Belief in a q'pe of religious expe-
rience in which the individual claims to
achieve immediate knowledge of or temporary
union with fu. Mysticism is an element in
most theistic traditions. The usual preliminary
is strict asceticism. St *Francis of Assisi, St
*Teresa of Avila, and Julian of Norwich
(c.1342-c.1413). are among the lmy famous
Christian mystics. Official Church attitudes
have alternated between regarding mysticism
as a special spiritual grace and susp€cting it of
verging on *Gnosticism, *pantheism, or *Neo-

platonism.

mlrthology Imaginative poetic stories, tradi-
tions, etc., concerning religious beliefs, gods,
and supernatural ard heroic human beings.
Mythology often involves a cosmogony-an at-
tempted explanation of the origin of the uni-
verse, of mankind, or of a particular race or
culture. The term also refers to t]:e formal
study of such stories, traditions, etc. AnthrG
pology and psychoaaalysis have thrown new
light on the function of myths. Among primi-
tive peoples they serve to provide an explana-
tion or justification for social institutions.
They also appear to embody universal values or
patterns with regard to human psychology.
The mythologies of particular cultures have
provided the material of much of tle world's
great literature and art.

ml,xomatosis An infectious disease of rab-
bits and hares that is caused by a virus. Symp
toms include swollen eyes, nose, and muzzle,
closed eyelids, and fever. The diseue, which is
usually fatal was introduced to the UK and
Australia during the 1950s as a pest-control
measure.



Nabis (Hebrew: prophets) A group of French
artists formed in Paris in 188& The leading
members-Paul S6rusier (1863-1927), Maurice
Denis (1a70-1913), Pierre "Bonnard and fld-
ouard Vuillard (1868-1910)-were united by
their admiration for *Gauguin and Japanese
prints. They disbanded in 1899.

I{abokov, Vladimir (1899-19r) US novelist,
born in Russia. He achieved popular success

with Lolita (1955), whose academic antihero
lusts after young girls. His other novels in-
clude lhe Defence l193ol, one of several origi
nally written in Russian, Pale Fire (1962), and
Ada(79691.

Na-Den6 languages An American Indian
language group. lt iacludes the Athabascan,
Tlingit, Hai&, md Eyak subgroups.

nadir See zENrrH.

I{AFTA See NoRTH AMERIcAN FREE TRADE
AGREEMENT.

naga In Hindu mythology, one of a race of
minor serp€nt deities. Vishnu is often por-
trayed sleeping on the naga Sesh4 and there is
a Buddhist legend of a naga raising the Buddha
on its coils above a flood sent to prevent his at-
taining enlightenment. Nagas are depicted as

half-snake and half-human, as many-headed co-
bras, or in human form posed beneath a
canopy of cobras.

Nagasaki 32 45N 129 52E A port in Japan, in
W Kyushu- On 9 August 1915, the second atomic
bomb was dropped on Nagasaki, killing or
wounding about 75000 people. Population
(799s\:438724.

Nagorno-Karabakh an aaministrative re-
gion in Azerbaidzhan. Formed in 1923, it is
populated by Christian Armenians (76%\ e[\d.
Muslim Azerbaidzhanis. It has metal and min-
eral deposits but is chiefly agricultural. In the
late 1980s the Armenians'agrtation for union
with Armenia led to riots and the declaration

of a state of emergenry (1990). In 1991 fighting
broke out b€tween Armenian and Azer-
baidzhani forces; a ceasefire was agreed in 1994
but peace talks have yet to produce any signi-
ncant result. Area: 4400 sq km (1700 sq mi).
Population (latest est): 193300. Capital Ste-
panakert.

Nagoya 358N 13653E A port in Japan in SE

Honshu. The fourth largest city in the country,
it was rebuilt after bombing in 1915. Popula-
tion (1995): 2752258.

Nagpur 21 10N 79lzE A ciry in India, in Maha-
rashtra. Founded in the early 18th century, it
fell under British control in 1853. Population
(7991],:7622225.

ItlaEy, lmre (18%-1958) Hungarian stares-
mm, who led t]le revolutionary government
of 1956.-As prime minister (1953-55) Nagy
promised numerous reforms. Opposed by Hu-
gary's Stalinists, he was demoted and in 1956
expelled from the Communist Party. In the
subsequent *Hungarian Revolution Nagy once
more became prime minister but was deposed
and executed by the Soviets.

Nahuatl The most widely used American In-
dian language of the UtoAztecan family, spo-
ken in Mexico. It was the language of the
*Aztecs and *Tolt€s. The Nahua people are
slash-and-burn cultivators, growing maize,
bees, tomatoes, and chilis.

Naipaul, Sir V(idiadhur) S(urai-
prasad) (1932- ) British novelist and writer,
born in the West Indies. A witty ironic tone
characterizes such early novels as A House for
Mr Biswas (1961). tater novels include A Bend in
the River (lg79l,The Enigmt of Arrival (1987), and
Ha$ a Life (20011. Non-fiction works include A
Turn in the South (1989) and Beyond Behef (198.81.

He was awarded the Nobel Prize for Literature
in 2001.

Itlairobi 1 uS 36 508 The capital of Kenya, sit-
uated just S of the equator. It is the trading
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centre of a fertile agricultural region. Popula-
tion (2004 est): 2fi44o0-

Namib Desert A desert chiefly in W
Namibia, extending some 15OO km (994 mi)
along the Atlantic coast. It is almost devoid of
population.

Itlamibia, Republic of (name until 1958:
South West Africa) A country in SW Africa.
The narrow coastal plains of the Namib Desert
rise to the central plateau, with the Kalahari
Desert to the N. Most of the population is
African, the largest group being the Ovambo.
Economy. chiefly subsistence agriculture. Fish-
ing is important, especially for pilchards. Rich
mineral resources include diamonds (the main
export), uranium, copper, Iead, and zinc. The
(onomy remains highly dependent on South
l'frict History. a German protectorate from
1884, during World War I it surrendered (1915)

to South Africa, which administered South
West Afrie under a League of Nations man-
date. In 1966 South Africa refused to acknowl.
edge that the mafldate was at an end and
was condemned by both the llN and the mili.
tant South West Afrie Pmple's Organization
(SWAPO). In 1985 South Africa installed an in-
terim administration in Namibia as a first step
towards granting independence (achieved in
1990): Walvis Bay was returned to Namibia in
1994. SWAPO candidates won multiparty elec-
tions held in 1989 and Sam Nujoma became
president. He was succeeded by Hifikepunye
Pohamba in 2005. Nmibia joined the Common-
wealth ia 1990. Official languages: Afrikaans
and English. Currency: Namibian dollar of 100
cents. Area: 824 269 sq km (318 261 sq mi). Popu-
lation (200/ est): 2 055 080. Capital: Windhoek

Nanak (1469-1539) Indian fomder of "Sikh.
ism. Born near Lahore, he setrled finally in Kar-
tarpur, where he attmcted a large community
of disciples. His teachings are contained in a
number of hymns.

ltlancy 4842N 612E A town in NE France, on
the River Meurthe. The former capital of the
Dukes of Lorraine, it passed to France in 1766.
Population (2004 est): 105 100.

Naniing (ltandring or ltlanking) 3205N
11855E A port in E Ctrina on the Yangtze River.
An ancient cultural centre, it was the centre of
the Taiping Rebellion (1851-54). Population
(2m3 est): 2 966 047.

Jllansen, Fridtio{ (ra61-1930) Norwegian ex-
plorer, zoologist, and statesman. In 1888 he led
m expedition across the Greenland icefield md
in 1893, in the From, set sail across the Arctic. In

1895, with F. J. Johansen (1857-1923), he left the
ship and reached 1814N, the nearest point to
the North Pole then attained He contributed
to the League of Nations and pioneered the
Nanso passporl an identification card for dis-
placed persons (1922). He won the Nobel Peace
Prize (1923).

Nantes 4714N lafw A major port in w
France, on the Loire estuary. It was here that
the Edict ofI\hntes guaranteeing religious tol-
eration" was signed in 1598. Population (2004
est): 276 2m.

Nantucket An island in the US,t off SE Mass-
achusetts. A former whaling centre, it is now
chiefly a resort. Length: 24 km (15 mi). Width:
5 km (3 mi). Population (latest est): 100m.

napalm An inexpensive jelly consisting of a
mixture of the aluminim salts of napathenic
acid and palmitic acid used to thicken petrol so
that it can be used in incendiary bombs md
flame-throwers. It was used in World War II,
the Korean War, and in Vietnam.

naphthalene (q#J Awhite crystalline arc
matic hydrocarbon that occurs in coal tar.
Naphtlol (q#pH) is the hydrory derivative.
It consists of two isomersl the most important,
beta-naphthol is used in antioxidants for rub-
bers and dyes and in drugs.

Napier 39 29s 176 58E A port in New Zealand,
in E North Island. It is the most important cen-
tre of New Zealand's wool trade- Population
(2006 est):57000.

Napier, John (15s0-16u) Scortish mathe-
maticiarl who invent€d "logaritlms. In 1614 he
published a table of logarithms to the base e,

now known as Napierian logarithms. Napier
also produced an elementary calculating ma-
chine, known as Napiet's bones

ilaples (Italian name: Napoli: ancient name:
Neapolis) ,1050N 1415E A city iri S Italy, over-
lmking the Bay of Naples. It is aII important
port and a centre of tourism. Its many histodc
buildings include medieval castles, a gothic
cathedral (13th-14th centuries), the Uth-
century Royal Palace, and the university (1224).

History founded by Greek colodsts about 500
Bc, it fell to Rome in 326. It u,as under Byzan
tine rule (6th-8th centuries AD) and in 1139 it
became part of the Norman kingdom of Sicily.
Following the revolt known as the "Sicilian
Vespers (1282), the Italian peninsula S of the
Papal States became known as the kingdom of
Naples (with Naples as its capital) until it fell to
Garibaldi (1860) and was united with the rest of
Italy (see olm srctrr). From this time Naples
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lagged economically behind the N, resulting in
considerable poverty. The city was badly dam-
aged during World War II. Population (2000
est): 1 0O2 619.

Napoleon I (1769_1821) Emperor of the
French (1804-15). Born Napoleon Bonaparte in
Corsica he became an artillery officer and rose
to prominence in 1795, when he turned the
guns of the Faris garrison on a mob. Shortly
afterwards he married Josephine de Beauhar-
nais and u-as appointed to command the
French army in Italy (see REvoLUTIoNARy
AND- NAPOLBONTC WARS). His Italian cam-
paign (u96-97) brought the conquest of Milan
and Mantua- Napoleon then obtained the Di-
rectorys support for his plan to break British
imperia.l power by conquering Egypt and India-
In Egypt his great victory of the ryramids was
undermined by Nelson's annihilation of a
French fleer ar the Battle of the Nile (1798) and
in 1799 he retumed unobtrusively to France. In
the coup d'6tat of 18 Brumaire (9-10 November
1799) he became first consul: in 1802 he became
consul for life and in 1804 had himself pro-
claimed emperor. His outstanding domestic
achievement was the Code NapolZon, but Na-
poleon achieved immortal fame with his ex-
ploits abroad In 1802 he negotiated the Treaty
of Lun6ville, which marked his defeat of the
Austrims.at Marengo, and the Treaty of
Amiens with the BritistL Despite the disaster at
*Trafalgar (1805), which forced him to abandon
his plan for the invasion of Britain" his land vic-
tories, especially at "Austerlitz (1805), Jena
(1806), and Friedland (1806), drew almost every
continental power within the French orbit.
However, an attempt to break the British by
blockade (the Continental System) failed and
the protracted *Peninsular War (1808-14)
drained French resources. In 1812 Napoleon in-
\raded Russia with half a million men of whom
nearly 400000 died in the Russian winter. In
1E13 Europe rose against Napoleon" inflicting a
massive defeat at Leipzig that forced his abdi
cation and exile to Elba- In 1815, however, he re-
turned to France and attemptd in the
Hundred Days to regain his former greatness.
He suffered a decisive defeat at *Waterloo and
spent the rst of his life on St Helena-
Napoleon's cl,aim to the French Crowrr was pur-
sued after his death by the son of his second
marriage, to Marie louise of Austria who
styled himself Napoleon II.

tfapoleon lll (180s-7J) Emperor of the
French (1852-70): nephew of Napoleon I.
Napolmn used the prestige of his name to win
the presidential election after the Revolution

of 1848. By a coup d'6tat at the end of 1851 he
dissolved the legislative assembly and a year
later, declared himself emperor. His domestic
policies fostered industry and transformed
Paris Abroad, his diplomacy embroiled France
in the Crimean War (1891-55), in war against
the Austrians in Italy (1859), and in a conflict in
Mexico (1861-6/). Finally, his aggressive stance
towards Bismarck helped to cause the *Franco

Prussian War, in which the Second Empire was
destroyed and Napoleon uras driven into exile.

Napoleonic Wars se4 REvoLUTToNARy
AND NAPOLEONIC WARS.

ilarayan, R(asipuram) K(rishna-
swamy) (19ffi-2001) Indian novelist and
short-story writer. Writing in English and set-
ting his stories in imaginary Malgudi, Narayan
published such works as Sworfli and Friends
(L935\The Man-Eater of Malgudi (7961l,Under tlu
Bonyan Tree (1985), and The Grandmothefs Tale
(lee3).

Ifarcissus (botany) A genus of perennia.l
herbaceous plants (about .10 species), native to
Eurasia and N Africa and widely planted in gar-
dens and parks. Growing from bulbs, they pro
duce erect flower stalks up to 30 cm higtr" The
.daffodils (1,1. pseudornrcissns) have large soli-
tary yellow flowers with trumpet-shaped
crowns; the lrnquils (N. jonquilla) have sma.ller
pale-yellow flowers with small cuplike crowns.
F amlly : Amar yllidac eae.

Ifarcissus (Greek mythology) A beautiful
youth who was punished for rejecting the love
of the nymph Echo by being made to fall in
love with his own reflection in a pool. He died
and was transformed into a flower.

narcotics Drugs that cause stupor or sleep
and relieve pain by depressing activity of the
brain. The term is used particularly for
*opium and its derivatives (opiates), including
morphine and codeine. Synthetic narcotics in-
clude heroin, methadone, and pethidine.

narthal A gregarious Arctic toothed
*wtale, Monodon muweros, up to 5 m long and
feeding on fish and squid- Male narwhals have
a long straight spirally twisted tusk that grows
to a length of 3 m; its function is unknown.
Famrly:. Monodot tidae.

IIASA (National Aeronautics and Space Ad-
ministration) The US civilian agency, formed
in 1958, that is responsible for all nonmiliary
aspects of tJ:e US space programme. Its maFr
projects have included the manned rApo[o
moon progranme, the manned spa.ce station

C
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Skylab (launched 1973), reusable *space shut-
tles. md successful plmetary probes.

Naseby, Eattle of (r+ June 1gs) The battle
in the English Civil War that decided Charles I's
defeat. The *New Model Army under Fairfax
and Oliver Cromwell routed Prince Rupert's
royalist forces at Naseby, near Market Harbor-
ough, Leicestershire.

Nash, John (1752-1835) British architect of
the Regency period Under ttle patronage of
the Prince of Wales (later Ceorge I9, Nash re-
developed parts of London, laying out Regent's
Park as a forrul park surrounded by curued
terraces of houses with stucco fagades. Re-
gent's Stret (1825) was designed to link the
park with Westminster. In London Nash also
built C.arlton House Terrace (1833), laid out
Trafalgar Square and St James's Park (1829), and
redesigned *Buckingham Palace with the tri
umphal Marble Arch (1828) as its gateway. ln
Brighton he redesigned the Royal Pavilion as an
oriental fantasy.

Nash, Paul (188H946)British painter. He be-
came known for his symbolic war landscapes
during World Wars I and II, the finest example
being Totes Meu (794O-47: Tate Gallery). Nash
was also a leading member of Unit One (1933),

a group of artists dedicated to promoting
modern art. His brother John Nash (1893-t9r)
produced fne watercolour landscapes and
botanical illustrations.

Nashville 3610N 8550w A ciry in the USA
the capital of Tennessee. Founded in f79, it is a
centre of country and western music. Popula-
tion (2000, \ rith Davidson): 545 524.

Nasik 2omN Bs2E A city in India, in Maha-
rashtra. It is a major Hindu pilgrimage centre.
Population (1991): 648 896.

Nassau 252N 772rW The capital of the Ba-
ham, a port on New Providence Island Built
in U29, it is an important tourist centre. Popu-
lation (1999 est): 114 000.

Nasser, Gamal Abdel (1918-70) Egyprian
statesmm; prime minister (195,1-56) and presi-
dent (1956-70). An army officer, he helped to
found the nationalist Free Offlcers group,
which overthrew the monarchy in 1952. He be-
came prime minister and then president of
Egypt (United Arab Republic from 1!)58). His
nationalization of the Suez Canal led to an un-
successful Israeli and AngloFrench attack on
Egypt (1es6).

nasturtium.An annual garden plant of the
genrsTropaeolum (90 species), also called Indian
cress, native to Central and South America- It

has orange, yellow pink, or red flowers. T.

majus is the most popular ornamental species.
F anily. T r o pae olac e ae.

Natal 1.5 465 35 15W A port in NE Brazil, near
the mouth of the Rio Potengi. It exports sugar,
cotton, and carnauba war Population (2000,

urban area): 7@422.2. A former province in
South Africa, extending from the Indim Ocean
in the E to the Drakensberg Mountains in the
W. Sugar cane is the major crop and timber is
also important. Durban is the main industrial
centre and port. Coal is the chief mineral. His-
tor]4 the Boers attemptd to establish a repub-
lic in Natal (1838) but this was annexed by
Bdtain in 1843 md with additions baame a
province of the Union of South Africa (1910).

In 1991 it was replaced by the new region
KwaZulu/Natat

Natchez A Muskogem-speaking North
American Indian tribe of the lower Missis-
sippi. They were cultivators who, Iike the
*Creeks. built mound temples md worshipped
the sun.

Itlational Aeronautac and Space Ad.
ministration S€e N^sA.

tationa! Curiculum The curriculum of
subjects taught in state schools in England and
Wales. Established by the Education Reform
Act 1988, it comprises ten foundation subjects
(eleven in Wales), three of which (the core sub-
jects - Englistl maths, science) must be studied
by all children from the age of five and taken
at 6E. Of the remaining subjects, design and
technology, history or geography, and a mod-
ern language are a compulsory part of sec-
ondary eduGtio$ music and art are optional
Physical education is also taught. Children are
formally tested at the ages of 7, 11,14 and 16.
In addition to the National Curriculum, all
schools must provide religiou eduotion and
(from 2002) lessons in citizenship.

national debt fte money that a govern-
ment borrows: together with the revenue
from taxation it makes up the government's
income. In the UK, the funded debt consists of
money that the goveilIlnent does not have to
repay on a fixed date: it makes up about 10% of
the national debt. The unfunded debt consists
of the floating debt (e.g. treasury bills), gilt-
edged securities and such savings as Savings
Bonds. Money borrowed as unfunded debt has
to be repaid on a fixed date.

National Gallery an art gallery in Trafal-
gar Square flondon), containing the largest col-
lection of paintings in the UK. Founded for t}te
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nation in 1824, it was housed in Pall Mall until
William Wilkins l7V8-78391built the present
premises (1832-38). An extension, designed by
Robert Venturi, opened in 1991.

National Healfii Serrrice (ilHS)A compre-
hensive medical service in the UK, financed
pdmarily by tilatioL The National Health
Service Act (1916), implemented in 1918, cov-
ered all aspects of health care except that of
the school child and the worker. Complaints
that the structure and policies of tire NHS did
not facilitate medical advance, together with
rising costs, led to substantial reorganization
of the Seryice in 1974,1982,1988,1990,1999, and
2003. In England overall responsibi.lity lies
(from 1988) with the secretary of state for
health The service is administered (since 1996)
by Health Authorities, which combine the
functions of the old Dstrict Health Authori
ties and Family Health Service Authorities. In
Wales and Scotland responsibility now lies
(since 1999) with the devolved bodies, while ad-
ministration lies with Health Authorities (in
Wales) or Health Boards (in Scotland). In 1990

legislation was passed enabling hospitals to opt
to b€ run by self-governing NHS trusts, which
are funded by selling their services to Health
Authorities and fund-holding GPs. In 1999 t}le
Labour government replaced GP fund-holding
with a system of primary care groups (see xos-
prr^L). Long waiting lists, a shortage of nurses,
and the dilapidated state of some hospitals
have led many to conclude that after 50 years
the NHS is no longer working as it should.
Plans to increase annual spending on the NHS
by .13% within five yers were announced in
2N2.

ilational lnsurance A UK insurance
scheme providing funds to pay for the Na-
tioml Health Service and social securiry
benefits. Contributions from employees, em-
ployers, the self-employe4 and the govern-
ment are paid into the National Insurmce
Fun4 from which the benefits (including in-
come support, maternity, and child benefits as

well as retirement pensions) are paid. Under
the State Eamings-Related Pension Scheme
(SERPS) of 1978, contributions to retirement
pemions are related to earnings, and pensions
are index-linked People who wish to opt out of
SERPS may subscribe to a personal occupa-
tional, or (from 2001) stakeholder pension
scheme. From 2003 SERPS will be slowly phased
out in favour of the State Second Pension" a
flat-rate scheme. In 2020 the pension age for
men and women will tre eqrrelized x1 65.

nationalizataon The policy of taking into

public ownership industries that were pri-
vately owned. In the UK after World War II,
Attlee's Labour government (19{5-51) nation-
alized those industries in which competition
appeared wasteful and those wardamagd
enterprises needing huge inj(tions of capital
(e.g. coal, railways). Most of these industries
were returned to the private sector in the
1980s and Dms by C,onserr"ative governments.

Nationa! Podrait Gallery ln art gdtery
in London founded in 1856 to house portraits
that are authentic likenesses of famous per-
sonalities in British history. The main gallery is
in St Martin's Place, adjacent to th€ National
Gallery, and there are annexes in Carlton
House Terrace and at Montacute House, Som-
erset. A major extension opened in 2000.

I{ationals An Australian political party,
founded in 1919 as the Country Party, to repre-
sent the interests of farmers. It was subse-
quently renamed the National Country Party
and then the National Pafty, adopting its cur-
rent name in 2003. It has held office only in
coalition with the Liberal Party.

ilAtiONAI ThEAITE &C ROYAL NATIONAL
THEATRE COMPANY.

ilational Trust An independent charity in
the UK, founded in 1895, that acquires and pre
serves country houses, estles, gardens, and
places of interest or natural b€auty. Properties
bequeathed to the Trust are exempt from in-
heritance tax but must be self-supporting or
accompanied by an endowment.

IfAfO See NoRTH ATLANTTC TREATy oRcA-
NIZATION.

natteriack A short-legged European *toad,

Bufo calamito. About 7 cm long when fully
growrl the natterjack has a yellow stripe down
its back If alarmed it raises its inflated body
on its hind legs to appear trarger to the enemy.

natural gas A naturally occurring mixture
of gumus hydrmbons consisting mainly of
methane with smaller amounts of heavier hy-
drocarbons. It is obtained from underground
reservoirs, often usociated with *oil deposits.
Like oil it originates in the bacterial decompo-
sition of animal matter. It also contains nonhy-
drocarbon impurities, the most important
being helium, which is extracted collmer-
cially.

Natural History Museum see BRrrrsH
MUSEUM.

Naturalasm A literary and aitistic move-
ment of the late 19th century chamcterized by

C
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the use of realistic ttrhniques to express the
philosophical belief that all phenomena cm be
explained by mtural or material causes. It was
influenced by the biological theories of "Dar-
win, the philosophy of *Comte, and the deter-
ministic theories of the historim Hippolyte
Taine (1828-93). Its literary manifesto was le
Roman exfrtrifientale (1880) by *Zola.

natural selection See DARWrNrsM.

Nauru, Republic of (or ltlaoero: fomer
name: Pleasant Island) A small country in the
central Pacific Ocearl NE of Australia compris-
ing a coral islmd. The small population con-
sists mainly of Nauruans and other Pacffic
islanders. Ecoltof,Ly, based entirely on the min-
ing of phosphates, the only export. The phos-
phates are expected to run out early in the 21st
century, therefore Nauru has made invest-
ments abroad and is developing as a transport
centre and tAx haven. History discovered by the
British in 1798, it was under British mmdate
from 1920 to 1917, when it came under the
joint truste€ship of Australia, New Zealand,
and the UK. In 1968 it became an independent
republic and a special member of the British
Commonwealth. Nauru received some €5o mil-
lion compensation from Australia in 1993 for
enviromental damage md loss of mining
profits while it was a trusteeship. Official lan-
guage: Englistr- Currency Australian dollar of
100 cents. Ars: 21 sq km (8 sq mi). Population
(2003 est): 12 600. Capital: Yaren

nautilus One of several cephalopod molluscs
with external shells. The pearly nautiluses
(genus Nautilus:3 species) live near the bottom
of the Pacific and Indian Oceans. Up to 20 cm
across, they trave 60-90 tentacles surrounding
a horny beak and live in the outermost dram-
ber of their flat coiled shells. The others serve
as buoyancy chambers. The paper nautilus
(Argonauta orgo) is found in the Atlantic and
Pacific Oceans. The female, 20 cm long, secretes
from one of its tentacles a papery boat-shaped
shell in which the eggs develop. The male is
much smaller (about 2 cm long).

I{avajo A North American Indian Athabas-
cm-speaking pople of New Mexico, Arizona,
and Utah. Like their relatives, the *Apache,

they migrated from the far north probably
during the 17th century. They are farmers and
herders and now the most numerous North
American Indian tribe.

Navarino, Battle of (20 october 1827) A
naval battle during the War of Greek Indepen-
dence. Frenc[ Russian, and British ships de-
stroyed an Ottoman-Egyptian fleet in the Bay

of Navarinou in the Peloponnese. This was the
last flet action fought wholly under sil
Navarre A former kingdom in N Spain, cor-
responding to the presentday Spanish region
of Navarra and part of the French department
of Basses-ryr€nees. S Navarre was conquered
by Ferdinand the Catholic of Aragon in 1512

and united with Castile in 1515. French Navarre
passed to the French Crown in 1589.

Navratilova, Martina (1!)56- ) Czch-
born tennis player who defected to the USA in
195. She was Wimbledon singles champion
7978-79,19[t2-87, and 1990 and doubles cham-
pion7E75,1979,1981-86. She also holds a record
of 74 consecutive wins. She retired in 1991.

Ndxos A Greek island in the S Aegean Sea, the
largest in the Cyclades. Nixos is traditionally
the place where Theseus abandoned Ariadne.
Area: 438 sq km (169 sq mi). Population (latest
est): 14000. Chief town: N6xos.

Nazareth 3241N 3515E A town in N Israel,
between Haifa and the Sea of Galilee. The city's
many churches cornmemorate its associations
with the early life of Jesus Christ. Population
(latest est): 51 000.

Nazi Par$ (Nationalsozidistische Deutsche
Arbeiterpartei) The National Socialist German
Workers'Party, fouaded in 1919 as the Germm
Workers'Party and led from .1921 until 1915 by
Adolf *Hitler. See also FAscrsM.

I['djamena lname until l9B: Fort lamy)The
capital of Chad, a port in the SW. It was
founded by the French in 1900. Population
(Dqi): s30!rs.

Ndola B00S 2839E A city in N Zambia near
the border with the Democratic Republic of
Congo. It is an important commercial centre
for the Crpperbelt. Population (latest est):
376 300.

Neagh, Lough a hke in Northern lreland,
divided between Co Antrim, Co Armagh, and
Co Tyrone. It is the largest lake in the British
Isles. Area:388 sq km (15o sq mi).

Neanderthal man An extinct *hominid

race that inhabited Europe and the adFcent
areas of Africa and Asia between about 150000
and 30000 years ago. Characterized by havy
brow ridges, receding forehead" heavy protrud-
ing jaw and robust bone structure, Nean-
derthal man had a large cranial capacity and
upright posture. They were cavedwelling
hunters; and are generally regarded as a dis-
tinct species (Homo neanderthalensis), rather
than a subspecies of Homo safens, and may
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have evolved from Homo heidclbergensis (see

HoMo).

Neath Port falbot lWetstr name: C.asrell-
Nedd Port Talbot) A county borough in S Wales,
created from part of West Glamorgan in 1995.

Atea: 442 sq km (170 sq mi). Population (2001):
134471. Administrative centre: Fort Talbot.

Nebraska A state in the N central USlv lying
W of the Missouri River. Part of the Central
Lowlands cover the eastern third of the state,
with the Ngher Great Plaias in the W. Tradi-
tionally an agricultural state, it is still a leading
producer of cattle, corn, and wheat. Most of the
population is situated in the industrial E. His-
tory: explored by the French and Spmish" it
formed part of the Louisiana Purchase (1803). It
became a state in 1867. Area: 200018 sq km
177 227 q mil. Population (2000): 1.777263. Capi-
tal Lincoln.

Nebuchadnezzar lt (or lfebuchadrezar
c.530-562 Bc) King of "Babylon (6O5-562). Neb-
uchadnezzar extended Babylonian power in
Elam, N Syria md S Asia Minor. He cptured
Jerusalem in 59 and again in 586, when he de-
stroyed the city and forced the Jews into exile.

nebula A cloud of interstellar gas and dust
that becomes visible for one of three reasons.
In an ernission nebula the gas is ionized by ul-
traviolet radiation and light (predominantly
red md green) is emitted. In a reflection neb-
ula light from a nearby star is reflected in all
directions by dust in the cloud, thus illuminat-
ing the cloud. The dust in a dark nebutra re
duces the amount of light passing through it
(by absorption and scattering) and a dark re
gion is seen against a brighter background.

nectar A sugary solution produced by glan-
dular structures (ntrtaries) in flowers polli
nated by animals. Nectar attracts insects, birds,
or bats to the flower and encourages pollina-
tion as the animal coUects nectar from differ-
ent sources.

needlefish A carnivorous fish, also called
garfistl belonging to the family Belonidae
(about 60 species), that occurs in tropical and
warm-temperate seas. It has a slender silvery-
blue or green body, up to 1.2 m long, with elon-
gated Fws and numerous sharp teeth. Spedes
irclude the European garfish lBelone belonel.

Otder: Ather ini f ormes.

Nefertati (died c.1346 BC) The cousin and
chief wife of Akhenaton (1379-1362 BC) of
Eg)?t. Her portrait bust is perhaps the best-
known work of Egyptian ait.

Negev A desert in S Israel. In recent decades

large areas have been irrigated by pipeline
from the River Jordan. Area: about 12000 sq
km (,1632 sq rni).

Negro, Rio 1. (Portuguese name: Rio Negro)
A river in NE South America- Rising in E

Colombia as the .Guainia, it joins the fuver
Amazon about 16 km (10 mi) below Manaus.
Length: about 2250 km (1a00 mi). 2. A river in S

Argentina, rising in the Andes and flowing
generally SE to the Atlantic Oceil. Length:1014
km (630 mi).

Negros A volcanic islmd in the central
PNlippines. The chief industry is sugar pro
duction Area: 7Z7U sq km (4904 sq mi). Popu-
lation (latest est): 3 168 000. Chief town: Bacolod.

Nehru, Jawaharlal (1889-1964) rndian
statesman: the flrst prime minister of indepen-
dent India (1947-641. He was elected president
of the *lndian National Congress in 1929 in suc-
cession to his father Motilal Nehru (1861-1931).

Between 1921 and 1945 he served nine prison
sentences for participating in the movement
of noncmperation against the Britistt" After
World War II he helped negotiate independent
India. As premier, he carried through many sG
cial reforms and maintained a poliry of non-
alignment with foreign powers. His daughter
was Indira *Gmdhi.

I{eisse, River 1.1or Glalzer lleisse; Polish
name: Nysa) A river in SW Poland, flowing NE
to rhe River od€r. Length: 244 km (159 mi). 2. (or
Lu3ataan lleisse) A river rising in the N Czech
Republic and flowing mainly N to the River
Oder in Poland. Length:225 km (1.10 mi).

nekton An ecological division of aquatic ani
mals that includes all those swimming actively
in the open waters of a sea or lake (compare
PLANKToN). The nekton includes fishes, squids,
turtles, seals, and whales.

Ifelson, Horatio, Viscount (17s8-18os)
British admiral. At the outbreak of the French
Revolutionary Wars he was given a command
in the Meditermnean. In 1794, at Calvi, he lost
the sight fur his right eye but went on to play an
importmt part in the victory off C.ape St Vin-
cent (179). Shortly afterwards he lost his right
arm in action but in 1798 he destroyed France's
naval power in the Mediterranean by his great
victory in the battle of the *Nile. Nelson spent
the following year in Naples, where, although
married, he fell in love with Emma lady
*Hamilton. Subsequently he was given com-
mard in the Baltic and was responsible for the
victory at Copenhagen (1801). In 1803 he became
commander in the Mediterranean. He block-
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aded Toulon for 18 months but in 1805 the
French escaped: the ensuing chase culminated
in the battle of *Trafalgar (1805). Nelson di-
rtrted this British triumph from aboard the
Vicrorl but was himself mortally womded.

I{eman, River (or R. ilyeman) A river in E
Europe. Rising in Belarus, it flows mainly NW
though Lithuania to the Baltic Sea. Lengthr 937
km (s82 mi).

nematode A spindle-shaped colourless
worm, also called roundworm, belonging to
the phylum Nematoda (over 10000 species). Ne-
matodes live alrnost eveD/where in soil, fresh
water, and the sea Some are parasites of plants
or animals; others feed on dead organic matter.
See also FTLARIA GUINEA woRM; HooKwoRM;
PIN\^/ORM.

Nemettina See RrBBoNwoRM.

Nemesia A genus of mnual herbs native to
South Africa- They are up to 30 cm tall, with
showy white, yellou re4 pin-k, or purple two-
lipped fl owers. Family. krophulariaceae.

Nemesis In Greek mythology. a goddess per-
sonifying the gods'anger at and punishment
of human arrogance or hubris.

neoclassicism L In art and architecture, a
style dominant in Europe from the late 18th to
mid-19th centuries. Although essentially a re-
vival of classical art and architecture, it was
distinguished from similar revivals by its sci.
entific approach to the recreation of the past.
This was largely stimulated by archaeological
discoveries at "Pompeii, rHerculaneurn" and
elsewhere. Key figures in the early develop
ment of neoclassicism were the art historian
Johann Winckelmarm 0717-68]' and Giambat-
tista Piranesi (UZW78). Early nemlassical
painters included Jacques Louis *David and
*Ingres. Other leading neoclassicists were tlrc
sculptors Antonio Canova (7757-18221 and
Bertel Thorva.ldsen (u6E-18.14) and tlte archi-
tects Robert *Adam and Jacques Soufflot
(1713-80). See olso EMPIRE sTyLE. 2, A style of
musical composition originating in the 1920s.
It was characterized by the use of counterpoint
and the revival of l8threntury forms. The
leading practitioners were *Stravinsky and
*Hindemith-

neodymaum (Nd) A *lanthanide element, oc-
curring in the mineral monazite. It is used
with lmtlnnm in misch metal and, as the
oxide (Nd,Or), together with praseodymium, to
produce special dark glasses used in welding
goggles. At no 6q at wt 14424i mp 1021'q bp
3A74'c.

Neolithic The final division of the *Stone

Age. It is characterized by the development of
the earliest settled agdcultural communities
and increasing domestication of animals (see

JERICHo). Although mm still used only stone
tools and weapons, he evolved improved tech-
niques of grinding stone and t}le invention of
pottery facilitated food storage and prepara-
tioL
neon (Ne) A noble gas present in very small
amounts in the earth's atmosphere, discovered
in 1898 by Ramsay and M. W. Travers 11g72-1%ll
by fractional dislillation of liquid air. It is com-
monly used in advertising signs and voltage in-
dicator lamps. At no 10; at u,t 20.fq mp
-24a.67'Cibp -246A8"C

Neoplatonism The philosophy, formulated
principally by *Plotinus, that emphasizes an
eternd world of order, goodness, and beauty,
of which material existence is a weak and un-
satisfactory copy. The chief influences were
Plato's Syrnposiililr and the Phaedo.

neoteny The condition in which larval drar-
acteristics persist in an animal when it reaches
sexual maturity. The *axolotl is a neotenous
salamander that rarely assumes the typical
adult form under natural conditions. Neotony
is also known in certain primitive marine chor-
dates.

Nepel, Kingdom of A landlocked country
in the Himalayas, between ftim fibet) and
India Most of t}le country consists of a series
of mountain ranges, with some of the world's
highest peaks, including Mount Everest, along
its northern border. Its predominantly Hindu
population is of Mongoloid stock t}Ie Gurkhas
having been the dominant grcup since 1759.

konomy: chiefly agricultural, with rice, maize,
milleL md what s the min crops. Mineral
resources are sparse. Tourism is the main
soutce of revenue. Histor,4 the independent
principalities that cornprised the region in the
middle ages were conquered by the Gurkhas in
the 18th century and Nepal was subsequently
ruled by the Shah family and then by the Rana,
who continue to reigrl An elected parliament
was set up in llEP but abolished by the king in
1962. In 1990 mass unrest led to the restoration
of lnrliamentary democracy under a new con-
stitutiorl A communist-led government held
power in 194-96. In 2001 King Birendra, his
que€n, md six other members of the royal
family were shot dead by Crown Prince Dpen-
dra who then killed himself. Dpendra's
brotlerGyanendra thenassumed the tlrone. A
guerrilla campaign by Maoist insurgents,



625 ltletherlands, Kingrdom of the

which begm in 1996, esmlated dramatically
from 2@z Gyanendra ruled without parlia-
ment from 2002 until 2006, when protests
forced him to recall the legislature. The new
government stripped the king of his powers
and signed a peace deal with the insurgents in
late 2m5. Official language: Nepall Currency
Nepa.lese rupee of 100 pais. Area: 141,100 sq km
(54600 sq mi). Population (2007 est): 289U7q).
Capital: Kathmandu

nephritis (or Bright's disease) Inflamma-
tion of the kidneys. It may result from infec-
tion, as in pyelitis, or from a disorder of the
body's system that affects the kidneys (called
glomerulonephritis), which causes proteil
cells, and blood to appear in the urine and
swelling of the body tissues (see oEDEMA).

Neptune (stronomy) The most distant giant
planet, orbiting the sun every 165 years at a
mean distance of 4497 million krn It is smaller
(,tti 600 km in diameter) and more massive (u.2
earth masses) than *Urmus, but is thought to
be almost identical to it in structure. It has 11
*satellites. Dscovered in 1846 by J.G.Galle, it
was circumnavigated by Voyager 2 in 19t19.

Neptune (mythology) The principal Roman
sea god, identified with the Grek *Poseidon.

He is usually portrayed holding a trident and
riding a dolphir.

neptunaum (Np) The first synthetic trans-
uranic element, produced in 1!)40 at Berkeley,
US,{ by bombarding uranium witl neutrons.
It is available in small quantities in nuclear re
actors and forms halides (for example NpF,,

NpCl.) md oxides (for example NpO,). At ro 93:

at wr (237); mp 639"C; bP 3902'c

Neri, St Philip Gsls-gs) Italian mystic, who
founded the Congtegation of the Oratory. In
San Girolamo he built an oratory to hold reli-
gious meetings and concerts of sacred music,
from which both the name of Neri's order and
the word oratorio derive. Feast day: 26 May.

I{ero (Claudius Caesar) (x7-68 AD)

Roman emperor (y-68), notorious for his cru'
elty. His early reign was dominated by- his
mother Agrippina the Younger, Seneca and
Sextus Afranius Burrus but by 62 Nero had
thrown off these influences: Agrippina was
murdered (59), Burrus died, perhaps by poison
(62), and Seneca retired (62). Also in 62, he mur'
dered his wife Octavia in order to marry Pop
paea, who herself died in 65 after being kicked
by her husband. A conspiracy to assassinate
hirn, after wNch Seneca was forced to kilt him-
self, failed in 65. In 68, however, revolts in Gaul,

Spainn and Africa and the mutiny of his palace
guard precipitated his suicide.

Neruda, Pablo (Ricardo Reyes; 1904-73)
Chilean poet and diplomat. His volumes in-
clude Residenria en la tierra (1925-31) and the
long poem Canto general (1950). He was awarded
the Nobel Prize in 191

nelve see NEURoNE.

nerve gases War gases that inlibit the
transmission of impulses from nerve to nerve
or muscle. Death results from paralysis of the
diaphragm leading to asphyxiation Most nerve
gases are derivatives of phosphoric acid.

Nerui, Pier Luiga (1891-gi9) Irdian engi-
neer and architect, famous for his use of rein-
forced concrete. He designed the exhibition
hall in Turin (1919) and was one of the archi-
tecrs of the UNESCO building in Paris (1953).

neruous system The network of nervous
tissue in the body. This comprises the central
nervous system (CNS), i.e. the *brain and
*spirnl cord, and the peripheral neruous sys-

tem. The latter includes the cranial and spiml
nerves with their ganglia and the autonomic
nervous system (ANS). The ANS controls un-
conscious body functions, such as digestion and
heartbeat, and is coordinated by the *hypothal-

amus. The nervous system is chiefly responsi-
ble for communication both within the body
and betwe€n tie My and its surroundings. In-
coming information passes along sensory
*neurones to the brain, where it is analysed
and compared with *memory; nerve impulses
then leave the central nervous system along
motor neroes.

iless, Loch A deep lake in N Scotland in
Highland The sight of a monster (the Ioch
Ness monster) has frequently been reported.
Length: 36 km (22 mi). Depth: 229ml754ftl.

netball A seven-a-side court game adapted
from *basketball. The court is 100 x 50 ft (30.5 x
15.25 m), divided into three equal zones. The
goal is a net mounted r0 ft (3.05 m) above the
ground. The game is played by thowing the
ball: players may not run with it.

I{etherlandic A subgroup of the western
*Gerrnanic languages. It is spoken in Holland
and Belgium, where it is called Dutch and
Flemish respectively. It is the parent language
of Afrikaans.

Netherlands, Kingdom of the A coun-
try in NW Europe, on the North Sea- It is almost
entirely flat except for some low hills in the SE,

and considerable areas of land have been re-

GI
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claimed from the sea Economy banking and
commerce are important sources of income.
Highly developed industries include engineer-
ing, petrochemicals, plastics, electrolics, and
food processing. Agriculture is highly mecha-
nized and market gardening is important. His-
tor)a until 1581 the Netherlands formed with
presentday Belgium and Luxembourg the re-
gion often referred to as the Low Countries. It
was under Roman occulEtion from the 1st cen-
tury BC to the 4th century AD. It was then
overrun by German tribes. After the partition
of the Frankish empire in 843 the region was
called Lotlnringia The following centuries
saw the rire of powerful principalities. notably
the bishopric of Utrecht and the counties of
Holland and Guelders, which came under the
influence of Burgundy and then Spain. In 1581

during the *Revolt of the Netherlmds, the
seven northern provinces-Holland, Zeeland,
Utrecht, Overijssel, Grdningerl Drenthe, md
Friesland-proclaimed tieir independence as

the United Provinces of the Nettrerlands under
the leadership of William the Silent. War with
Spain continued intermittently until, at the
conclusion of the Thirty Years'War, Spain rec-
ognized the independence of the Dutch Repub-
lic in the Peace of Westphalia (1548). In the Uth
century the Netherlands reached a peak of
prosperity and international prestige, forming
a considerable overseas empire. In 1795, how-
ever, it fell to Revolutionary France and in 1806
Napoleon mde his brother Louis Bonaparte
King of Holland Following Napoleon's defeat
the former Dutch Republic was reunited with
the southern provinces to form the Kingdom
of the Netherlands (1814). In 1830 the S revolted
against the union forming Belgium (1831), and
in 1867 Luxembourg kame an independent
state. The Netherlands remained neutral in
World War I but in World War II was occupied
by Ccrmy (191(F45). In 1 ) the Netherlands

Find with Belgium and Luxembourg to form
the Benelux economic rmion: it is now a mem-
ber of the European Uniorl The immediate
postwar period wa dominated by the Dutch
colony of Indonesia's fight for independence.
In 1980 Queen Juliana abdicated and was suc-
ceeded as head of state by her daughter
Princess Beatrix. The Netherlands adopted
the European single currency in 1999-2002. A
centreleft coalition under Wim Kok (1938- )
governed from 1991 mtil 2002, when a right-
wing government was formed under Jan Peter
Balkenende. Official language: Dutch. Cur-
reng[ euro of m cents. Area: 41160 sq km
(15892 sq mi). Population (2007 est): 16y05Xl-

Capitds: Amsterdam (legal md administra-
tive): The Hague (seat of government).

tedrerlands Antilles (Dutdl name: Ned-
erlandse Antillen) TWo groups of West Indian
islands in the Lesser ADtilles, in the Caribb€an
S€a some 800 km (,S,7 mi) aparl The S group
lies off N Venezuela and consists of *Curagao

and Bonaire; the N group (geographically part
of the Leeward Islands) consists of St Eustatius,
Saba, and the S part of "St Martin. Aruba, gec
graphically part of the S group, became a sepa
rate Dutch territory in 1986. Under Dutch
control since the 17th century the islands be-
came self-governing in 193L The economy is
based chiefly on oil refining and ship repairing.
Currency Netherlands Antilles guilder of 100
cents. Area: 996 sq krn (a9o sq mi). Population
12097 estl: ZZ3 652. Capital: Willemstad.

nettle An annual or perennial herb of the
genus Urtico (about 30 species), found in tem-
perate regions worldwide. Up to 15 m in
height, it may have stinging hairs. Family Ur-
ticaceoe. Dead-nettles are annual or perennial
herbs of the genus Lcf,iilr? (about ,10 species),
occurring in Europe, temperate Asia and N
Africa. They lack stinging hairs. Family lobi-
atae-

nettle ra3h See uRTrcARrA.

lleudritet (German name: Neuenburg)
4700N 656E A city in W Switzerland, on hke
Neuchitel Industries include watchmaking
a.nd chocolate production Population (2002
est): 31 500.

Neumann, lohn von (1903-57) US math-
ematiciarr born in Hungary. He invented
*game thory and set quantum theory upon a
rigorous mathematical basis.

neurohormon€ A chemical (see HoRMoNE)
that is secreted by nerve cells and modifies the
function of other organs in the body. The *hy-
pothalamus, for exailple, releases &eral hoi-
mones that cause the *pituitary gland to
secrete its own hormones, the kidney to retain
water in the body, and the breast to produce
rnilk.

neurology The study of the structure (neu-
roanatomy), function (neurophysiology), and
diseases (neuropathology) of the *nervous 

rys-
tern A neurologist specializes in the diagnosis
and treatment of nervous diseases.

neurone (or ncrTc ccll) The functioning
unit of the *nervous systen A neurone con-
sists of a cell body, ontaining the nucleu;
small irregular branching processes called den-
drites; and a single long nerve 6bre, or axon,
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motor terminals
in muscle

whidr may be ensheathed by layers of fatty
material (myelin) and either makes contact
with other neurones at *synapses or ends at
muscle fibres or gland cells. When a neurone is
stimulated from outside or by another neu-
rone, a nerve impulse is transmitted electro-
chemically down the axon. Bundles of nerve
fibres are bound together to form nerv6
which transmit impulses from sense organs to
the bnin or spinal cord (sensory nerves) or out-
wards from the central newous system to a
muscle or gland (motor nerves).

dendrit6

myelin sheath

gen-1 It has no electric charge and its mass is
slightly greater than that of the *proton Inside
the nucleus the neutron is stable but when free
it decays, with a mean Iife of 12 minutes, by the
*weak interaction to a protoq an electron and
an antineutrino (see BETA DECAY). The neutron
was discovered by *Chadwick in 1932. See also

PARTICLE PHYSICS.

nerrtnon bomb &e r.rucrEAR wEApoNs.

nerrtron star A star that has undergone
*gravitational collapse to the extent that most
of the protons and electrons making up its con-
stituent atoms have coalesced into neutrons.
The density is extremely high (about 10'? kg
m*) and the pressure exeild by the densely
packed neutrons can support the star against
further contraction. Neutron stars are thought
to form when the mass of the stellar core re-
maining after a *supernova exceeds about 1.4

times the sun's mass. See olso putsen-

llevada one of the mountain states in the w
USA Lying almost wholly within the Great
Basin, most of t}le state consists of a vast
plateau with several mountain ranges. Most of
its population and manufacturing industry is
located in the two main cities of las Vegas and
Reno. Tourism is by far the most important in-
dustry. Histor)4 ceded by Mexico to the USA in
1&48, it became a state (1881) during a mining
boom (1860-80i Area:286?9u sq km (110540 sq
mi). Population (2000): 1 998 257. Capital Carson
City.

tevis See sr Krrrs-NEvrs, FEDERATIoN oF.

ilewark 4041:17477W A city in the USA in
New Jersey on Newark Bay. Founded in 1565, it
attracted several inventors, whose develop
ments included patent leather (1818), malleable
cast iron (1826), the flrst photographic film
(1888), and electrical measuring instruments
(1888). Population (2000 est): 273il6.

New Britain A volcanic island in the SW
Pacific Ocean, in Papua New Guinea, the largest
of the Bismarck Archipelago. Clpra ald some
minerals are exported Area: 36520 sq km
(14100 sq mi). Population (1999 est): 435307.
Chief town: Rabaul.

tew Brunswidt A province of E C,anada, on
the Gulf of St lawrence. Heavily forested, it
consists of rugged uplands with fertile river
valleys. There is some mixed farming and fish-
ing is important along the Bay of Fundy. Lead,
zinc, and some copper are mined at Bathurst.
Hisror)4 settlement by French peasants ended
shortly after Britain's control of the coastal
areas was confirmed in 123. Colonization from

cell body

mu{le fibE

neurone, When a newe impulse tansmitted down the
axon of a neurone reaches the motor Eminals in muscle

fibres, the muscle is stimulated to contract.

Neurop{era An order of slender carnivorous
insects (45\m species) with long antennae md
two similar pairs of net-veined wings. The
order includes the *alderflies, snakeflies, and
dobsonflies (suborder Megaloptefil and the
*lacewings and *antlions (suborder Plannipn-
nial.

neurosas (or psychoneurosis) A mental ill-
ness in which insight is retained but behaviour
is disordered, causing suffering to the patient
(compare psycHosls). The symptoms include a
pathologically severe emotional state, as in
anxiety or *depression; distressing behaviour
and thoughts, as in *phobias or obsessions; and
physical complaints, as in *hysteria Neuroses
are now often refeued to as atrxiety disorders.
Treatment can include *tranquillizers, *psy-

chotherapy, and behaviour therapy (see BEHAV-
rouRrsM).

neutranos A group of three elementary par-
ticles and their antiparticles. They are classified
as leptons, have no charge, and are probably
massless. One type of neutrino is associated
with the *electrorL one with the *muon" md
one with the tau particle.

neutton An elementary particle that is a con-
stituent of all atomic nuclei except hydro

C
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Britain and New England followed, and New
Brunswick became a separate colony (u84). It
was a founding member of the Dominion of
Canada (1867). Areai72092 qkm(27835 sq mi).
Population (2001 est): 757100: approximately
30% are French speaking. Capital: Fredericton.

New Caledonia lFrench name: Nouvelle
Cal6donie) An island in the SIW Pacific Ocean.
Together with its dependencies (the Isle of
Pines, the Lofalty Islands, and others) it forms
a French overseas territory. The main indus-
tries are nickel mining and prmessing and
meat preserving. Violence in the 1980s led to a
referendum (1987) on the issue of indepen-
dence; the people voted to remain under
French sovereignty. Area: 19 103 sq km (7374 sq
mi), with dependencies. Population (2002 est):
218 000. Capital: Noum6a.

Newcastle 32 55S 15146E A city in Australia,
in New South Wales. Iron and steel industries
are important. ln 1989 it was Nt by Australia's
flrst fatal earthquake, killing 12 people. Popu-
lation (1998 est): 139 1n.

Newcastle, Ihomas Pelham-Holle+
lst Duke of 0593-1768) British statesman:
Whig prime minister (1754-56, U57-52). He re-
signed as prime minister in 1756 because of
early reverses in the *Seven Years' War but re-
turned in 1757 with foreign affairs in the
hands of Pitt the Elder. His brother Henry Pel-
ham (1696-1754)was prime ministet 177a3-541.

I{ewcastle upon Tyne 1. s4s9N 135w A
city in NE England, in Newcastle upon Tyne
unitary authority, Tyne and Wear, on the River
Tyne. It is the principal port and regional cen-
tre of NE England, with a l4threntury cathe-
dral and two universities: cultural institutions
include the Baltic Centre for Contemporary
Art (2000). Industries include marine and elec.
trical engineering. Historl fomded as a Roman
settlement (Pons Aelius), Newcastle was the site
of C,eorge Stephenson's iron works, established
in 1823. Population (1991): 189150. 2. A unitary
authoriry in NE England in Tyne and Wear.
Area:112 sq km (43 sq mi). Population (2001):

259573.

I{ewcomen, Thomas (1663-1729) English
blacksmith, who in f12 constructed an early
steam engine. It was based on Thomas Savery's
engine and was widely used for pumping
water out of mines.

Itlew Deal (1933-41) Legislation introduced
by the US president, F.D.Roosevelt, to amelio-
rate the effects of the Depression and to initi-
ate social and economic refoms. Emergency

legislation enabled sound banks to reopen and
regllated credit, currency, and foreign ex-
change: the gold standard was abandoned and
the dollar devalued. Loans on crops, credit, and
refinancing of debts and mortgages supportd
farmers. while the unemployed were helped by
direct relief and civil-works programmes.

New England 1. An area in the extreme NE
USA, bordering on the Atlantic Ocear It con-
sists of the states of Maine, New Hampshire,
Vemont, Massachusetts, Rhode Island. and
Crnnecticut. Explored and named by Capt John
Smith (1614), it was first settled by the Puritans
(1620). Area: about 164000 sq km (63 300 sq mi).
2. A district of Australi4 in New South Wales.
Predominantly agricultural, it occupies the N
Tableland b€tween the Moonbi Range and the
que€nsland border.

New Forest A woodland area in S England
in Hampshire. Originally an ancient hunting
forest, it is a popular tourist area, noted for its
breed of small ponies. It was designated a na-
tional park in 2001. Area:336 sq km (130 sq mi).

Newfoundland A province of E Canada,
consisting of the sparsely populated Coast of
*Iabrador on the Atlantic Ocean and the trian-
gular island of Newfoundland. Pulp and plper
has replaced the declining fisheries as the
mai)r industry. HistorJa discovered by John
Cabot (1497), Newfoundland won representa-
tive government (1832) and developed steadily
until World War I, when it became a dominion
Lu 1927 it won possession of Labrador's interior
and in 1949 became the newest C,anadian
province. Area: 370485 sq km (1430,14 sq
mi). Population (2001 est): 533800. Capita.l: St

John's.

Newfoundland dog a breed of working
dog originating in Newfoundland- The heavy
dense black, brown, or black-and-white coat en-
ables them to withstand icy water. Height: n
cm (dogs):66 cm (bitches).

New Guinea An island in the Sw Pacific
Ocean, separated from Australia by tJ:e Torres
Stmit. It consists of the Indonesian province of
Irian Jaya in the W and *Papua New Guinea in
the E. Mountainous and forested. it is largely
undeveloped and is famed for its unique
species of butterflies and birds. Its linguisti
cally diverse tribal population consists of
Melanesian, Negrito, and Papuan ethnic
groups. Histry knom to Europeans from 1511,

the island was colonized by the Dutch in the
18th century. The W part became lnrt of In-
donesia in 19G1. The SE was colonized by Britain
md the NE by Germany in the late 19th en-
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tlury. Ateaj,7n273 sq km (299310 sq mi). Popu-
lation (2002 est): 7 646 934.

New Hampshire A state in the NE USA, in
New England It is mainly hilly, with many
lakes. Mmufacturing is the chief source of em-
ployment. Tourism is the other major industry
History. orre of the 13 original colonies, it was
first settled by English colonists about 16u, be
coming a royal province in 1679. One of the first
states to declare its independence, it became a

state in 1788. Atea:24W7 sq km (9304 sq mi).
Population (2005 est): 1 309 940. Capital Concord

New Haven 41 18N 72 55w A city and seaport
in the USA, in C,onnecticut on Long Island
Sound. It is best knom as the site of Yale Uni-
versity (1701). Population (2004 est): 124 829.

New Jercey A state in the NE USA, on the
mid-Atlantic coast. The Kittatinny Mountains
extend across the NW corner of the state, SE of
which lies a belt of lowland containing most of
New Jersey's major cities. One of the most
highly urbanized and densely populated states,
it is a major industrial centre. Agriculture is
also well developed Its beaches, forests, and
mountain regions form the basis of a thriving
tourist industry. History: one of the original 13

colonies, it was first settled by the Dutch in the
1620s, coming under British control in 15&. It
became a state in 7787. Atea'. 202!5 sq km (7836

sq mi). Population (2005 est): 87779'25. C-apiral:
Trenton.

lllewman, John Henry, Cardinal
(1801-90) British churchman, a leader of the
*Oxford Movement until his conversion to
Roman Catholicism (18,15). He wrote many
tracts, including the controversial Tract n,
which argued that the Thirty-Nine Articles
were not incompatible with Roman Catholi-
cism. Later works include his spiritual autobi-
ography, Apologia pro vita suc (1864). He was
made a cardinal in 1879. In 1991 he was awarded
the title 'venerable', the first step towards can-

onization.

Ifewman, Paul (19zs- )US fllm actor. He
has frequently played the roles of cynical and
witty heroes, notably in Hud (79631, Butch Cas-

sidy and the Sundance I(id (1%9), 
^nd 

The Stiflg
(1973): among his other films are The Verdict

59821, The Color of Money (1985), and Road ,o
Perdition (20021.

Newmarket 5215N 025E A market tom in
E England, in Suffolk. It is the centre of British
horse racing. Population (2001): 14995.

New Mexico One of the mountain states in
the SIW USA There are three main physical re-

gions: a flat tableland in the E, a central moun-
tainous region cut N-S by the Valley of the Rio
Grande, and a region of mountains and plains
in the W. lts oil and natural-gas deposits are
important. Problems of irrigation are miti-
gated by the Rio Grande and the Pecos rivers.
Tourism is an important source of revenue.
Historl a Spanish possession from the 16th cen-
tury, it was under Mexican rule when it was
annexed by the USA in 18,18. Following a period
of Indian wars arld land disputes, it became a
state (1912). Area: 315113 sq km (121666 sq mi).
Population (2005 est): 1928384 Gpital Santa Fe.

New Model Army The parliamentary
arniy formed in 1&t5 during the English rCivil
War. Organized by Sir Thomas Fairfax (1612-
71), its core comprised the forces of the Eastern
Association led by Oliver *Cromwell. It wielded
increasing political power after its success at
*Naseby (16,15). In 1650 Cromwell became its
commander in chief.

New Orleans 3oooN 9oo3w A city and
major port in the US.t in Louisiam It is one of
the leading commercial and industrial centres
of the Souttr- The Vieux Carr6 (French quarter)
has many historic buildings. The famous Mardi
Gras festival is held here annually. Histor)4
founded in 171& New Orleans became the capi-
tal of the French colonial region of Louisiana
before passing to Spain in v63. It returned
briefly to France in 1803 but passed to the USA
in the same year. Jazz originated among Black
musicians of New Orlems during the late 19th
century. In August 2005 about 80% of the city
was submerged in flmds caused by Hurricane
Katrina- Population (2004 est): .162 269.

New Plymouth 39035 u4o4E A port in
New Zealand, in W North Island. New Zealand's
chief natural gas field is nearby, at Kapuni. Pop-
ulation (2005 est):,19 500.

ilewpolt 5042N 118W A market town and
port in S England. the administrative centre of
the Isle of Wight. Nearby are Carisbrooke Castle
and Parkhurst Prison. Population (2ao7l:23 7.

Newport (vVelsh name: Casnewydd ar Wysg)
1,5135N 3 00W A port in SE Wales, in Newport
county borough Its parish church became the
cathedral for the Monmouth diocese in 1921.

Population (latest est): 14O 000. 2. A county bor-
ough in SE Wales, created in 1996 from part of
Gwent. Area: 190 sq km (73 sq mi). Population
(2004 est):139500.

Newry 5411N 6 20W A port in Northern Ire-
land, in Crunty Down on Carlingford Lough.
Close to the border with the Republic, it has

C
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suffered from sectarian violence. It was
grantd city status in 2002. Population (19S1):

82 3.

New4/ and Moume Adistricr in Northern
Ireland, in Co Down. Area: 885 sq km (342 sq
mi). Population (2001): 87 058.

New Siberian lslands (Russian name:
Novosibirskiye Ostrova) A Russian archipelago
off the N coast, berween the Laptev Sea and the
East Siberim Sea There is no permanent popu-
lation. Total area: 35100 sq km (13 Y9 sq mi), in-
cluding the Lyakhov Islands.

New South Wales a state of sE AustElia,
bordering on the Pacifi.c Ocean. It consists of
extensive plains in the W separated from the
mrrow coastal belt by the *Great Dividing
Range with the *Snowy Mountains and part of
the Austrdian Alps in the SE. Agricultural
products include beef cattle, cereals, fruit md
vegetables, wool, and dairy produce. Fishing
and forestry are also irnportant. Minerals ex.
tracted include coal, silver, lead, zinc, and cop
per. Over half the population live in Sydney,
where most of the industries are located- Area:
8O1 42E sq km (3O9 433 sq mi). Population (1999

est): 6 441 680. Capital: Sydney.

newt A salamander belonging to a family
(Solomandridoel occurring in Europe, Asia md
North America. The European smooth newt
(Triturus vulgarisl is greenish brown with dark-
brown spots and has a black-spotted orange
b€lly. It grows to a length of 10 cm (including a
5 cm tail). Newts Iive mainly on land, hibernat-
ing under stones in winter md returning to
water to breed in spring. The European fire
slamander (Solamndra mlamandral bears live
young and produces a poisonous skin secretion
when harmed.

New Testament The 27 books tltat consti
tute the s(ond major division of the Christian
*Bible. Written in Greek, the New TestaD€nt
has four divisions: the four Cospels (*Matthew,
*Mark, *Luke, and *John); the Acts of the Apos-
tles: the *Epistles, mainly written by St Paul;
and the Book of *Revelation. It was written be-
twen about 50 and 10O AD.

newton (N) Ihe SI unit of force defined as
the force required to give a mass of one kilo-
gram an acceleration of one metre per second
per second. Named after Sir Iwc *Newto[

Neruton, Sir lsa ac gez-77 zt\ Rritish physi-
cist and mathematiciarl His first discovery was
the law of gravitation" apocryphally inspired
by the rdlization that an apple falling from a
tree is attractd by the same force that holds

the moon in orbit. Gravitation required a pre
cise definition of force, md this Newton dm
supplied in his Iaws of motion (see NEwToN-
IAN MECHANICS). Newton's second mai)r
work was the invention of the calculus; *Leib-

niz and Newton bickered for some years as to
who had the idea first. His third contribution
was in optics: he recogrizd that white light is
a mixture of coloured lights, which can be sep
arated by refractiorl His incorrect belid that
this effect could not be corrected" when it
occurs as the chromatic aberration of a lens,
irupired him to invent the reflecting tele-
scope. Newton's principal publications were
Philosophiae flaturalis principio fi.atheflatica
(1686-87) and 0pti6s (1704), which held that light
is a'corpumlar phenommon He was presi-
dent of the Royal Society from u03 until his
deattl

Ilewtonaan medranics The brandr of
*mechanics concerned with systems in which
the results of *quantum theory and the theory
of *relativity can be ignored. It is based on
Newton's tlree Iaws of motion The first law
states that a body remains at rest or moves
with constant velocity in a straight line unless
acted upon by a *force. The second law states
tlnt the *acceleratioh (o) of a body is propor-
tional to the force (f) causing iL The constant
of proportionality is the mass (m) of the bod),:

f = ma. The third law states that the action of a
force always produces a reaction in the body.
The reaction is of equal magnitude but oppo.
sitc in direction to the actioL

Newton's rings A series of light and dark
rings formed in a planoconvex lens if mono-
chromatic light is shone ooto the lens when it
rests on a plane mirror. First observed by
*Newton, they are caused by *interference be-
tween light reflected by the mirror and light
reflected at t}le curved surface of the lens.

Itlewtownabbey A district in NortherD Ire
land in Co Antrim. Area: 156 sq km (50 sq mi).
Population (20fi): 79995.

New Wave (or Xouvelle Vague) A move-
ment in French cinema that began in the late
1950s characterized by a rejection of Holly-
wood conventions. Drectors associated with
the movement include *fuar4 *Chabrol and
*Truffaut.

ilew Worl{ A name for the American conti-
nent, used especially by early emigrants from
Europe and in describing the geographical dis-
tribution of plants and animals. By contrast,
Europe, Africa and Asia are sometimes re
ferred to as the 0d World.
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ilew World monkey A *monkey native ro
the Americas. There are two families: the Ce.

bidoe (37 species) including ualaris, sakis, titis,
howlers, capuchim, *squirrel monkeys, spider
monkeys, woolly monkeys, and the dourou-
couli; and the Callithricidae (33 species) contain-
ing "marmosets and *tamarins.

New York 1.4045N 7400w The largest city
in the US,t situated in New York state at the
mouth of the Hudson River. Divided into flve
boroughs-Manhattan, Brooklyn, the Bronx,
Queens, and Richmond (coextensive with
Staten Island), it is the nation's leading seaport.
As one of the world's financial centres (see

WALL STREET), it is the site of many large cor-
porations and the New York and American
Stock Exchanges. Notable features include Cen-
trd Park the fashionable shops of Fifth Av-
enue, the *Statue of Liberfy, Times Square,
Greenwich Village, the Brooklyn Bridge (1883),

Rockefeller C.enter, St Patrick's Cathedral
0858-79), and a large number of skyscrapers,
such as the Empire State Building (1931) and the
United Nations Headquarters (1951). As well as
the Broadway theatre district, there are nu-
merous museums, art galleries, and libraries.
History, on 3 September 1609, Henry Hudson
sailed into New York Bay and his glowing re
ports attmcted its founding Dutch colonists,
who arrived in 1620. In 1525 New Amsterdam.
situated at the S tip of Manlattan, b€came the
Gpital of the newly established colony of New
Netherland and the following year the whole
island was bought from the Indians for tle
equivalent of $24. In 1664 the citywas captuld
by the English for the Duke of York arrd
promptly renamd- From 1789 until 1790 it was
the first capital of the USA The opening of the
Erie Canal in 1825 ensured its pre-eminence as
a commercial city and seaport. Early in the
20th century the arrival of millions of Euro
pean immigrants supplied New York with }im-
itless cheap labour. During the mid-1970s New
York was narrowly saved from bantruptcy by
emergency loans. In the llrG and 1980s it ac-
quired a reputation for street violence, but this
was reduced in the later 1990s, On *September

11 2001 New York saw the destruction of one of
its great landmarks, the *World Trade Center,
in a terrorist outrage that cost nearly 3000
lives. Population (2004 est): 8 158 338. 2. A state
in the NE USA It is basically an upland regiorl
dissected by the valleys of the Mohav!/k and
Hudson Rivers. New York is the chief manufac-
turing state in the USA The presence of New
York City ale makes it the commercial, finan-
cial, and cultural centre of the nation The
most important agricultural activity is dairy-

ing, History. one of t}re 13 original colonies, it
was flrst settled by the Dutch in the early uth
century. It became m English colony in 1664
and later played a prominent role in the Amer-
ican Revolution. Area:.728402 sq km (49576 sq
mi). Population (2005 est): 19 254630. Capital: Al-
bany.

ilew Zealand A country in the Pacific
Ocean, to the SE of Australia It consists of
*North Islmd and *South Island, together
with several smaller islands. Most of the popu-
lation is of British descent with a large Maori
minority. Economy the main basis of the econ-
omy is livestock rearing, especially sheep farm-
ing. Mineral resources include coal, gold,
Iimestone and silica sand. Tourism is the
fastest $owing economic activity. Historl
from about the 14th century the islands were
inhabited by the Maoris, a Polynesian people.
The first European to discover New Zealand
was Tasman in 1642, who called it Staten hnd,
later changed to Nieuw Zealand; in 1769 the
coast was explored by *Cook. Dudng tie early
part of the ll)th century it was used as a whal-
ing ard trading base. By the treaty of "Wait-
angi in 1840 the Maori chiefs ceded sovereignty
to Britain and a colony was established. After
two wars with the Maoris over land rights,
peace was reached in 1En. New Zealald was
made a dominion in 1lx}7 and became fully in-
dependent by the Statute of Westminster in
1931. Since World War II New Zealand has
played an increasing role in intemational af-
fairs, especially in ths p31 Frst. In 1985 relations
with the USA were strained when the labour
government prohibited nuclear vessels from
entering New Zealand waters. In 1990 the Na-
tional Party was returned to offiqe under
James Bo1ger, who retained the premiership
until 1997. The 1999. 2002, and 2005 general elec-
tions saw victory for the labour Party, led by
Helen Clark. Official languages: English and
Maori Currency New Zealand dollar of 100

cents. Area: 258704 sq km (1037l9 sq mi). Popu-
lation (2007 est): 4 115 ZL Capitat Wellington.

Nguna A division of the Bantu-speaking pee
ples of S Africa It includes the *Swazi, *Xhosa

and *Zulu.

Niagara Falls Two waterfalls on the US-
Gnadiarr border, on tJle Niagara River. The
American Falls, 51 m (167 ft) high and 300 m
(1000 ft) wide, are straight while the Horseshoe
Falls (Canadaf 49 m 162 ft) high and 790 m
(2600 ft) wide, are curved.

Niamey B32N 2O5E The capital (since 1926)

C
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of Niger, on the River Niger. Population (2001):

797%7.

Nicaea, Councils of Two ecumenical coun-
cils of the Christian Church held at Nieea. now
Imik (Turkey). 1. (325) The council summoned
by the Byzantine emperor C.onstantine to es-
tablish Church unity and suppress Arianism.
The *Nicene Creed was the major doctdral
formulation 2. (787) The council summoned by
the Byzantine empress lrene to condemn icon-
oclasrn

lf icaragua, Republic of e country in Cen-
tral America between the Caribbean Sea and
the Pacific Ocean. Swamp and dense tropical
forest on the Caribbean coast, and a broader
plain with lakes to tfie W, rise to a central
mountain range. The population is mainly of
mixed Indian and Spanish descent. Economy
chiefly agricultural the main crops being cot-
ton, coffee, peanuts, sugar, rice, and maize.
Minerals include gold, silver, and copper. Oil
and gas deposits are being explored. Economic
hardship resulting from the civil war of the
1980s has continued to the presenti there is a
large extemal debt. Htstor]4 sighted by Colum-
bus in 1502, it was colonized by Spain from
1522. becoming part of the captaincy general of
Guatemala. It broke away from Spain in 1821
and formed part of the Central American Fed-
eration until 1838, when Nicaragua became a
republic. From 1933 t]:e governrnent was dom-
inated by the Somoza family, opposition to
which culminated in a civil war that forced
(1979) the resignation of the president, C,eB

Anastasio Somoza Debayle (1925-80). The victo
rious Sandinista National Liberation Front
(FSLN) under Daniel Ortega instituted socialist
policies. Accusing the Sandinistas of supplying
arms to the rebels in EI Salvador, the USA sup-
ported an army of'C.ontras'who attacked
Nicaragua from neighbouring states. In 1990
Violeta Chamorro (19D- l, heading the UNO
coalition party, won an election against Ortega
A ceasefire was sig[ed with the Contras in 1991"

In late 199E the countrywas de stated by Hur-
ricane Mitch- Ortega returned as president in
2006. Nicaragua is a member of the OAS and
the C.entral American C-ommon Market. Offi-
cial language: Spanish- Currenqr c6rdoba of
100 certavos. Area: LA 000 sq km (57 143 sq mi).
Popu.lation (2007 est): 5675356. Capital: Man-
agua.

Nice 43 42N 7 16E A city in SE France, t}le cap
ital of the Alpes-Maritimes departmenl Ceded
by Sardinia to France in 1850, it is one of the
leading resorts of the French Riviera- Popula-
tion (2004 est): 339000.

Nicene Cteed l'he statement of Christian
belief accepted as orthodox by the first C-ouncil
of *Nicaea (325). The Nicene Creed used in the
*Eucharist service of Orthodo)L Roman
Catholic, and Protestant Churches is a version
of this creed

Nicholas I (1796-185s) Emperor of Russia
(1825-55), notorious as an autocrat. Nicholas'ac-
cession was followed by the *Dekabrist revolt,
which hardened his consenratism His ambi
tions in the Bdkans precipitated the lcrimean
War.

Itictrolas ll (186s-1918) The last Emperor of
Russia (18!X-l9U). Nicholas' ambition in Asia
led to the unpopular *RussoJapanese War,
which in turn precipitated the *Revolution of
1905. Forced to accept the establishment of a
representative assembly, Nicholas nevertheless
continued attempts to rule autocratically. In
1915 he took supreme command of Russian
forces in World War I, leaving Russia to the
mismanagement of the Empress *Alexandra

and *Rasputin Following the Russian Revolu-
tion ir 1917, Nicholas was forced to aMicate
(March). He and his family were imprisoned by
the Bolsheviks and executed at Ekaterinburg.

Nidrolas, St (lth century eo) The patron
saint of Russia sailors, and children He is
thought to have been Bishop of Myra in Asia
Minor. Legends telling of Ns gifts of gold to
three poor girls for their dowries gave rise to
the practice of exchanging gifts on his feast
day,6 Dec This now happens on 2.5 Dec in most
cDuntries.

ilidrolson, Ben (u94-19s2) British artisr
Some of his best ab,stract works were produced
in the 1sl:!0s, while he was a member of the
British art group Unit One (see NASH, PAUL).
These include white-painted plaster reliefs of
rectangles combined with circles

Ilicholson, Jack 0$z- ) us film actor.
After success in Ecsy Rider (1!,69), he became a
leading star. His films include Chinato$il Wnq,
Wizzi's Honour (19&5), Botfl4n (1989), and About
khfiidt (zmzl.He won Oscars for Ow Flsrut Over
thc Ctrla's Nest (1976I Terms oJ Endearf,ent
(1983), and As 6ood 4s Ir Gers (1998).

nickel (Ni) A hard silvery metal similar to
irorL discovered in 1751 by AF. Cronstedt
(1722-651. It occurs in mture chiefly as pent-
landite, NiS, and pyrrhotite (FeNi)S. It is drem-
ically sirnilar to cobalt and copper, and forms a
green oxide (NiOI the dloride (NiClr), the sul-
phete (Niso.), and otler compounds. It is used
widely in alloys, sudr as stainless steel and in
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coinage. At no 28; at wt 58.6934; mp 1455'C: bp
2914"C

Nicklaus, Jack William (rl{o- } us
golfer, who has won more rnajor titles than
any other, including six Masters champion-
ships.

I{icopolis, Battle of (25 September 1396)
The battle in which a coalition of Crusaders
under Emperor Sigismund were defeated by
the Turks under Su1tan Bayezid I {7347-14O3i
reigned 1389_12103).

ilicosia (Greek rnme: Leulosia; Turkish
name: Lefkosa) The capital of Cyprus, on the
River Pedieas. Originally known as Ledra, it has
been successively under Byzantine, Venetian,
Turkish, and British control Its many old
buildings include the Cathedral of St Sophia
(completed 1325). Population (2001): 47832.

I{icotiana A genus of poisonous herbs (over
100 species), mtive to C€ntEl and South Amer-
ica and Australia.30-300 cm in height, they
bear iarge fumel- or bell-shaped flowers. Many
species are cultivated for ornment aJrd cer-
tain species are grown commercially for *tG.

bacco. Family: Solanaceae.

nicotanG (qoHl1N,) A toxic colourless oily liq-
uid alkaloid that rapidly turns brown on exln-
sure to air. It is obtained from the dried leaves
of the tobacco plant and is present in small
quantities in cigarettes. It is also used as an jn-
secticide.

nicotinic acid see vrrAMrN B coMpr,Ex.

Nielsen, Carl (August) (186s-1931) Danish
composer and conductor. Nielsen developed
the principle of progressive tonality in his six
symphonies, of which the fourttl entitled The
Inextinguishable (1914-16), and the fifrh (1922)

are the best knowl
Niemeyer, Oscai 0907- )Brazilian archi-
tect. A disciple of *Le Corbusier, Niemeyer
made a major contribution to the development
of modern architecture in BraziL His desigru
for Brasilia include the president's palace (1959)

and the cathedral (1964) and for Rio de Janeiro
the Museum of Contemporary Arts (2001).

tiemdller, Martin (1892-1984) Germm
Lutheran pastor and Protestant leader. A U-
boat commander in World War I, he became
head of the Pastors' Emergency League, which
became the Confessing Church" and opposed
the nazification of the Church in Germany. In
1937 he was sent to a concentration camp,
where he remained until the end of the war.

ilietzsche, Friedrich (18,r4-19m) German

philosopher. His first bmk ltr Birth oJ Trogedy
(1472), argled that Wagnerian opera was the
successor to Greek drama. Nietzsche rejected
Christian morality and argued that the "will to
Imwer" was t}le crucial human characteristic.
In Thus Spakr Zoruthusfta (1883-92I he eulo-
gizes the man who is free, titanic, and power-
ful, an ideal adopted by the Nazis for the Aryan
sup€rman. After 1889 he was permanently in-
lnne.

Niger, Republic of a hrge landlocked
coutry in West Africa lying mainly in the Sa-

hara Approximately half the population are
Hausa with large porportions of Zerma Song-
hai and Fulani. Economy, agriculture, partiru-
larly livestock raising, is important but has
suffered from repeated droughts. Mineral re
sources include salt, natron" tin, and uranium
(the main export). The country is one of the
poorest in the world History occupied by
France (1883-99), it became a territory of
French West Africa in llXM. It won indepen-
dence in 1960 and Hammi Dori became presi
dent. The country was under military rule
frcm 1974 until 1993, when Mohamane Ous-
mane was elected president in free elections. In
1996 he was overthrown in a military coup;
elections later that year were won by the coup
leader, Brig Gen Ibrahim Barre Mainassara- In
1999 Mainassara was assassinated parliament
wu suspended, ud mi.litary rule imposed. Fol-
lowing elections in November, Mamadou
Tandja became president. Official language:
French. Currenry: CFA franc of 100 centimes.
Area: 1186,108 sq km (458 075 sq mi)..Population
(2007 est): 12 894865. Capital Niamey.

Ifiger, River The third longest river in
Africa. Rising in the S highlands of Guinea, it
flows NE and then SE to the Gulf of Guinea.
Length 4183 km (2600 mi).

Niger-Congo languages An African lan-
guage family spoken in central and S Africa. It
is suMivided into six groups: the *West At-
lantic languages; the Mande languages; the
Voltaic languages; the Kwa languages; the
Benue{ongo group, which includes the
"Bantu languages; and the Adamawa-Eastern
group.

Nigeria, Federal Republic of A large
country in West Africa, on the Gulf of Guinea-
Mangrove swamps along the coast give way to
tropical rain forest inlm4 rising to open s-
vanna<overed plateaus and mountains in the
E. The inhabitants are mainly Hausa and Fulani
in the N, Yoruba in the W, and Ibo in rhe E.

koflomy. oil production accountd for about

o
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90% of exports in the late 1970s but declined
drmatielly thereafter, eusing serious eco
nomic problems; Nigeria is a member of OPEC

and still the world's f,fth largest producer.
There are also important reserves of natural
gu, tin, cml, iron ore, md columbite. Agricul-
ture is importmt: the main cash croPs are
groundnuts and cotton in the N and palms,
ctronut, and rubber in the S. Hisror]4 in the
middle ages there were high.ly developed king-
doms in the area, such s those of the Hausa in
the N and the Yoruba in the SW The cmst was'
explored in the 15th century by the Por-
tuguese, who developed the slave trade, in
which the Dutch and English also participated
In 1861 Lagos was annexed by Britain and in
1886 the Royal Niger Company was incorpo
rated to further British interests. By 1906, the
British were in control of Nigeria" which was
divided into the protectorate of Northern
Nigeria and the colony (of Lagos) and protec-
torate of Southern Nigeria. These were united
in 1914. Nigeria becarne a federation in 1981,
gained independence in 1 0, and became a re
public within the Commonwealth in 1963. In
1967 the eastern region withdrew to form the
Republic of *Biafra. Civil war followed, lasting
until Biafra's surrender in 1970. A coup in 1985

brought Maj Cf,n Ibrahim Babangida to power.
Democratic elections held in 1993 were an-
nulled by Babangida, provoking a political
crisis. Gen Sana Abacha subsequently seized
power and abolished all democratic insti-
tutions. ln 1995 Nigeria was suspended from
the Commonwealth (until 1999). Following
Abacha's death (1lB8) Gen Abdulsalam Abu-
bakar becme president, promising to restore
civilian rule. Presidential eLections in 1999 re-
sulted in victory for Gen Olusegun Obsanjo
amid claims of fraud; he was succeeded by
Umaru Yar'Adua in 2007. Recent years have
seen escalating ethnic and religious strife.
Official language: Englistl Currency naira of
100 kobo. Ltea:923773 sq km (356669 sq mi).
Population (2007 est):135 031164. Capital: Abuja.

nightingale A plump woodland bird lus-
cinia megarhwhos, that winters in tropical
Africa and breeds in S Europe and Asia Minor
during the summer. It is about 16 cm long with
reddish-brom plumage md pale mderparts
and feeds on ground insects and spiders.
Nightingales are noted for their beautiful
song. Family Turdidae (thrushes).

Naghtingale, Florence (1820-1910) British
hospital reformer and founder of the nursing
profession. On the outbreak of the Crimean
War, in 1854, she volunteered to lead a party of

nurses to work in the military hospitals. She

set about transforming the appalling condi-
tions, earning herself the title Lady with the
Lamp from her patients. In 1860, she estab-
lished the Nightingale School for Nurses at St
Thomas's Hospital-the first of its kind.

nightiarA nocturnal bird belonging to a sub-
f anily (Ca pr imul ginae 60-70 species) occurring
in most temperate md tropical regions, also
called goatsucker. About 30 on long, nightjars
have a soft mottld grey, browrL and rufous
plumage and a long tail Its short bill has a wide
gape surrounded by long sensitive bristles en-
abling it ro catch insects in flight. Family:
Caprimulgidae; order CayimdgiJ omres (frog-
mouths, nightjars, etc).

nighGhade one of several plants of the
family Solanaceae. The most notorious is
*deadly nightshade (or belladonna). The wmdy
nightshade or bittersweet (Solafl ilffi dulcamar ol,
is a scrambling shrubby perennial, up to 2 m
tall, of Eurasia and N Africa. It has small pur-
plelobed flowers and its red berries are poi-
sonous. The black nightshade (S. nigrum) is an
annual, up to 50 cm higtt It has poisonous
black berdes. The unreLated mchatrter's night-
sbrde lCircaea Lutetiarol, of Eurasia is a herba-
ceous perennial of shady places. Up to 60 cm
tall, it has a terminal spike of tiny white flow-
erc. F amlly. Ona gr o c e ae.

nahilism A political or philmophical view
that rejects all traditional values and institu-
tions. *Turgenev invented the label in his Fa-

thcrs and Sons (1867],.

Itliigata 3758N 1392E A city in Japan, in I.Iw
Honshu It is the main port for the Sea of
Japan Population (2004 est): 812 115.

Nijinsky, Vaslav (1890-1950) Russian ballet
dancer. In 1909 he joined Diaghilev's company
in Paris, and quickly achieved an international
reputatiorl Michel *Fokine created Petrushka,
kheherazade, and other ballets for hirn, and
from 19lil he also began to choreograph him-
self. He retired in 19D suffering from schizo-
phrenia-

Nikolaev 46s7N 32mE A port in S Lftraine,
at the confluence of the Rivers Bug and Ingul
Long a mval base, it has important shipbuild-
ing industries. Population (2005 est): yD011.

I[ile, Battle of the (1 August rz98) A naval
battle in which the British, under *Nelson de-
feated the French during Napoleon's invasion
of Egypt (see RBvoLUTToNARy AND NApo-
LEONTC !\IARS). This engagement gave Britain
control of the Mediterranean.
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Nile, RiverA river in N Africa, the longesr in
the world. The longest of its three main tribu-
taries, t}le White Nile rises in Burundi and
flows N through lake Victoria and Lake
Mobutu. At Khartoum it is Find by the Blue
Nile (which ris€s in the Ethiopian highlands)
and later by the River Atbara before flowing
through a broad delta into the Mediterranean
Sea The Nile's arnual floodwaters have sup
ported cultimtion on its floodplains since an-
cient times. Vast dams have also been
constructed, including the Aswan Dam and
*Aswan HighDam. Length:6741 km (4187 mi).

Nilo-Saharan languages e widely varied
family of African languages. It includes the
Nilotic languages of the Chari-Nile group, such
as Dinka and Nuer.

nambostratus A form of *cloud common in
temperate latitudes. Dark grey and solid in ap
pearance it has a low base but may show ex-
tensive vertical development. Precipitation of
snow or rain is often prolonged although not
usually heavy.

Mmes 43 50N 4 21E A ciry in S France, the cap
ital of the Gard department. An important
Roman settlement, it was a Protestalt strong-
hold (16th-uth centuries). Population (1999):

733424.

Nimrod a legendary biblical figure described
in C,enesis as a mighty hunter. He founded a
Mesopotamian kingdom that included the
cities of Babel, Erech and Akkad and is credited
with building the cities of Nineveh and Kalhu
(modern Nimrud).

I{imrud An Assyrian capital (ancient Kalhu)
near Mosul (Iraq). Founded about 1250 BC it was
destroyed by the Medes in 612 Bc. Excavations
(1845-51) by Sir Austen l^ayard (1817-94) of the
9th{entury city yielded gigantic sculptures
and *oneiform tablets.

Nineveh An Assyrian capital (modern
Kuyunjik) near Mosul (Iraq). Nineveh was made
cocapital with Nimrud by Sennacherib (c.700
Bc). The Medes sacked it in 612 Bc. Sir Austen
Iayard's great find here was the library of
Ashurbanipal.

ilingbo (or lting-po) 29s4N 12133E A river
port in E China in Zrejiang province. Impor-
tant for overseas trade (sth-gth centuries), it
was also a religious centre. Population (2003
est): 1 &15 O48.

Niobe In Greek mythology, the daughter of
Tantalus and wife of the King of Thebes. After
her many children were killed by Apollo and

Artemis, she was changed by Zeus into a stone
column or statue, the face of which was said
continually to shed tears.

naobium (Nb)A soft ductile v/hite metal, dis-
covered in 1801 lt was formerly known as
columbium in tJ:e USA Niobium is used in spe-
cialist alloys in spacecraft, and at low temlrera-
tures it has superconducting properties. Its
compounds include the white odde (Nb,O,)and
the volatile fluoride and chloride (NbF$ Nbcls).
At no 41: at wt 92.90e1: mp 24691 10"C: bp
474"C

nin ana The supreme goal of Buddhism, in
which liberation from the limitations of exis-
tence and rebirtl are attained through the ex-
tinction of desire. In Hinduism nirvana also
means spiritual release in the sense of freedom
from reincarnation or union with C,od or the
Absolute.

NiI 4320N 21s4E A city in E Serbia- For five
centuries to 182 it w:rs a centre for Serbian re-
sistance to Turkish control. Population (2002):

773724.

tishinomiya aa 44N 135 z2E A city in Japan,
in S Honshu. It is traditionally known for its
sake (rice wine). Population (2004 est): 459 448.

titer6i 22vS 430r:w A ciry in SE Brazil, op-
posite the city of Rio de Janeiro. It is a popular
resort. Population (2005 est): 474 000.

nitric acid (HNo,)A fuming corrosive liquid
made by the oxidation of ammonia by air in
the presence of a platinum catalyst or the ac-
tion of sulphuric acid on sodium or potassium
nitrate. It is used in the manufacture of fertil-
izers md explosives.

nitrogen (N) A colourless odourless gas, dis-
covered by D. Rutherford (U49-18191 tn 1n2. k
makes up 78% of the earth's atmosphere by
volume. The element exists as diatomic mol-
ecules (Nr) bonded very strongly together. It
forms a range of chemical compounds includ-
ing amonia (NH3), the oides (N,O, NO, N,O,
NOr, N,Os). nitric acid (HNQ), and many ni
trates (for exmple NaNO,). Liquid nitrogen has
a wide range of cryogenic applications. Ammo-
nia (NHr) and nitrates are of great importance
as fertilizers. At no 7: at wt 14.0067; mp
-210O'C; bp -t5.8"C.
natrogen cycle The sequence of prmesses
by which nitrogen and its compounds are uti-
lized in nature. Nitrogen gas in the air is con-
verted (fixed) to ammonia by certain soil
bacteria and fertilizer rmnufacturers (see NI-
rRocEN FrxATroN). Nitrifying bacteria in the
roots of leguminous plants convert ammonia

C
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to nitrites and then to nitrates, which are used
by plmts to manufacture mino acids. When
animals eat plants some of tlfs nitrogenous
plant material is incorporated into animal tis-
sues. Nitrogenous excretory products and dead
orgmic rutter drcompose to produce ammG
nia, so completing the cycle.

lightning,
nitrogen-fixing

nam. In 1972 he paid a successful visit to the
People's Republic of Ctrina- Participation in ille-
gal efforts to eroure rHlfttion in 1972 md the
subsequent cover-up attempt led to the *Wa-

tergate scandal Under tlueat of impeachmmt
he became the first president to resign office.

Nizfinii Novgorod (name from 19rit2 until
1991 Corkii) 56 20N 4400E A city in central Rus-
sia on the Rivers Oka and Volga It is an impor-
tant industrial city and was renamed in 1932 in
honour of the writer Maksim Gorki. Population
(1999 est): 13fl900.

l{izhnii Tagi! s800N sgssE A city in Russia.
on the E slopes of the Ural Mountains. Its met-
allurgical industries arise from the surround-
ing ironmining region. Population (191)9 est):
395 800.

Nkrumah, Kwame l7gfD-zzl Ghanaian
statesman; prime minister (1957-60) and then
president (19ffi). He formed (1919) the Con.
vention People's Party, \flhich with a poliry of
noncmperation with the British rook the Gold
Ccst to independence as Ghana in 1957.

Nkrumah was deposed by a military coup in
1966.

Jtlo A form of Japanese theatre. It is performed
with a minimum of scenery and prop€rties and
is characterized by the use of dance, mime, and
masks. The acting is highly stylized

t{obel, Alfred Bemhard lrass-96) swedish
chemist and businessman. From his invention
of dynamite (1866)and a smokeless gtrnpowder
(1889) and his exploitation of the Baku oilfields
he amassed a considerable fortune, leaving €175
million as a fourdation for the Nobel kizes
There are now six awards: for physics, chem-
istry physiology or medicine, literature, peace,
and economics.

nobelium (No) A synthetic transuranic el-
ernent discovered in 1957 by bombarding
orium with carbon ions in an accelerator. Five
isotopes with short half-lives have been discov-
ered- Named after Alfred Nobel At no 102; at wt
(2se).

noble gases (or inGrt ga3es) The elements
forming group O of the *periodic table: he.
lium, neor! argon, kryptorL xenon, and rado[
All are colourless odourless tasteless gases,
which are slightly mluble in water. For my
years they were thought to be chemically inert.
The first compound of xenon was discovered in
1962, since when fluorides and orygen fluorides
of xenon, krypton, and radon have been pre-
pared.

noctule An insect+ating *bat, Nyctalas noc-
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decomposition,
decomposition excretion

nitrifying
baderia

50rL nitrifying
bactena

nitrogen cycle

nitrogen fixation The conversion of at-
mospheric nitrogen gas into nitrogen com-
pounds. The process occurs naturally by the
action of bacteria in the roots of leguminous
plants (see NrrRocEN cycrE). Industrial meth-
ods of fixing atmospheric nitrogen are of im-
mense importance in the manufacture of
nitrogen fertilizers.

nitroglycerin (C3H5NO3)J A yellow oily
highly "explosive liquid. It is used as an explo
sive either alone or as *dynamite or *gelignite.

Niven, David 11909-83)British film acror. His
early films include T'he Prisoner of Zenda 111937\

and Wuthering Heights (1939), and he later ap
peared in my stylish comedies and action
films, including Sewrate Tables (1958). He pub-
lished two volumes of autobiography, The
Moon's a Balloon (79721 and Bring ofl the Efiffiy
Horses (1975).

Nixon, Richard Milhous (1913-%) US
statesrnanl Republican president (1959_74). He
contributed to *Mccarthy's anticommunist in-
vestigations and was Eisenhower's vice presi-
dent from 1953 until 1960, when he became the
Republican presidential candidate. As president
he reduced US troop commitments abroad and
in 1973 ended US military involvement in Viet-

nltrogen

proteins proteins

nitrates
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tula, of Eurasia About 12 cm long, it has bright-
chestnut fur and long narrow wings. Noctules
hibernate only from Dec to Jan.Iamily:Yespr-
tilionidae.

ilolan, Sir Sidney llcfi+zy Australian
painter. He is known for his paintings of Aus-
tralian historical figures, sudr as Ned *Kelly,

and landscapes of the outback

Ifonconformlsts In its original early-rth-
century sense, the term referred to members
of the Church of England who did not conform
with its rituals. After the Act of Uniformity
(1652), the term's scope widened to include
members of dissenting Protestant sects, such
as the quakers and Methodists.

noradrenaline (or norcplnephrine) A
hormone secretd by the core (medulla) of the
adrenal glands. A *catecholamine, structurally
similar to *adrenaline, it produces different
effects in certain target organs, especially the
heart, the rate of which it decreases. Noradren-
aline is stored by cells of the sympathetic ner-
vous system and released by nerve endings to
excite adjacent neryes in the transmission of
impulses. In the hypothalamus it is thought to
inhibit tmnsmission of impulses.

ilorfolk 1. 3654N 751Ew A seaport in the
US.t in Virginia on Hampton Roads. Founded
in 1682, it suffered considerable damage in the
Amerim Revolution md the US Civil War.
Population (2000): 243,103. 2, A county of E Eng'
Iand, in East Anglia" It is mainly low lying, with
fens in the W and the Noffolk *Broads in the E.

It is mahly agricultural. Tourism is imPortant.
Area: 2763 sq km (1067 sq mi). PoPulation (2m1):

7962J3. Administrative centre: NorwidL

Norfollc Thomas Howard, 3rd Duke
of (1473-1554) English statesman. He became
president of the privy council in 1529 and in
1536 suppressed the *Pilgrimage of Grace. He

lost power after the execution of his niece
Catherine Howard (Ly2) and was imprisoned
(1t{5-53) for involvement in the alleged trea'
son (1fl6) of his son Henry Howard Earl of
*Surrey. Surreys son Thomar Horvad. 4th
Duke of Norfolk (1538-72) was imprisoned
(1559-60) by Elizabeth I for planning to marry
Mary, Queen of Scots. He subsequently Plotted
against Elizabeth and was executed

l{orfolk lsland 2905s 167s9E A mountain-
ous Australian island in the SW Pacific Ocean"

formerly a British penal colony- Area: 36 sq km
(14 sq mi). Population (1993): 2665. Grief town:
Kingston.

Norman Gonquest (1ffi-72l. The conquest

of England by Williarn Duke of Normandy (see

wrLLrAM (r) THE CONqUEROR). After ddeat-
ing Harold II at the battle of Hastings (1066),

William captured London and was crowned
English risings were suppressed by 1070 and
with the defeat of the Scots in 1072 the on-
quest was complete. The English lay and eccle
siastical aristocracy was replaced by Normans
afld other continentals and *feudalism was in-
troduced. Latin became the language of gov-
ernment and Normal French, the literary
language; Norman influmce was also felt in
church and ardritecture.

Norrnandy 6rench name: Normandie) A for-
mer province in N France. on the English Chan-
nel History during the medieval period
Normandy flourished William ll, Duke of Nor-
mandy, conquered England (1065) to become
William I of England Subsequently disputed
between England and France, it finally re-
verted to France in L149. During World War II
it suffered severe damage.

Iformans viking settlers in N France (later
Normandy) whose rule, under their leader
Rollo, was formally recognized (911) by Charles
the Simple l87WZ9: reigned 898-923). By the
end of the 11t}l century they had also con-
quered England (see NoRMAN coNQUEsr) and
much of. S Italy and Sicily and had established
crusading states in the E, besides gaining a
fmthold in Wales and Scotland. Noted for their
military inventiveness, they adopted and
adapted existing administrative practices in
countries they conquered with great success.

torrtdping ss3sN 1610E A port in sE swe-
derl on an inlet of the Ba]tic Sea Population
(2000 estl:722272.

North, Fredericlc Lord (rB2-92) British
statesman; prime minister 1n0-821. As prime
minister, he was criticized for precipitating
the *American Revolution (125-83), and even-

1r'elly resigned

florth Ameraca The N part of the American
double continent For purposes of natural ge
ography, this comprises the whole continmt as

far S as the lsthmus of Panama, including the
Caribbean and the Canadian fuctic islands and
Greenland- The W part is occupied by moun-
tain chahs (the Cascades Rocky Mountains,
Sierra Madre) surrounding arid high plateaus.
The central part is tfrc Great Plains and Missis-
sippi basin The Appalachian Mountains in the
E are separated from the Canadian Shield
by the Great lakes. Area: over 24000000 sq
km (9500000 sq mi). Population (2000 est):
440m0000.

C
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North American Free frade Agree-
ment (NAFIA)A treaty signed in 1993 by the
USd Canada, and Mexico to establish free
trade with each other. AII trade tariffs will be
removed, those on certain agricultural prod-
ucls being gradually phased out.

North American lndian languages A
geographical classification of the languages of
the indigenous peoples of North America It is
estimated that these languages originally
numbered about 300. Edward Sapir (1884-1939)

arranged them into six phyla (1929): Eskimo-
Aleut; Algonkian-Wakashaq Na-Den6; Penut-
ian; Hokan-Siouan; and Aztec-Tanoan.

North American Indians A group of peo-
ples of North America. mistakenly believed to
be hlEbitants of the Indian subcontinent
when flrst encountered by Columbus. In com-
mon with other American Indians, they are
probably descended from migrants who ar-
rived from Asia some 20000 years ago. Their
traditioml cultures rmge from that of war-
like hunters and gatherers to peaceful cultiva-
tors. Smial organiation is usually based on
kinship.

Northampton 5214N o 54w A tom in Eng-
land. Administrative centre of Northampton-
shire, it is a centre of the footwear industry.
Popularion (2005 esr): 195 000.

Itorthamptonshire (or ilorthanG) A
county in the East Midlands of England. A
ridge of gentle hills runs NE-SW. It is predom-
inantly agricultural Industry includes shoe
making, food processing, and engineering.
Arear 2367 sq km 915 sq mi). Population (20(X
est): 96 700. Administrative centre: Northamp
torL

North Atlantic Treaty Organization
(I{ATO)An alliance formed in 19,t9 by Belgiunl
Carnda" Denmarlq France, Iceland, Italy, Lux-
embourg, the Netherlands, Norway, Portugal,
the UK, md the USA:Greece and Turkey.ybined
in 1952, West Germany in 1955, Spain in 1982,
and the united Germany in 1990.'lt was formed
during the *Cold War to guard against possi
ble Soviet aggressiorl All member states are
bound to protect my member against attack.
Its strretariat headquarters is in Brussels and
its military headquarters in Norfolk, Virginia
and near Mons, Belgium. In 19!Il NATO began
to forge links with the former Eastem-bloc na-
tions; in 1997 Russia was given a voice in NATO
in return for accepting NATO'S expansion into
eastem Europe. The Czech Republic, Polan4
and Hungary lirined in 1999 Bulgaria Estonia,
latvia, Lithumia, Romania, Slovakia" md Slo-

venia joined in 2(M. In 1995 NATO carried out
air stdkes against Serb positions around Sara-
jevo, its first€ver aggressive action; in 1999 it
undertook a major air campaign against Serbia
(see Kosovo) and in 2006 it took col]mmd of
military operations in S Afghanistan.

North Ayrshire A council area ofw central
Scotland on the Firth of Clyde, comprising part
of the historic county of Ayrshire, induding
the Isle of Arran- Absorbed into Strathdyde Re-
gion ir 1915, it became an independent unihry
authority in 1995. Tourism and fishing are im-
portmt. Area: 884 sq km (341sq mi). Population
(2004 est): 135 020. Administrative centre: Irvine.

ilorth Carolana A state in the USA on the S

Atlantic coast. The extensive coastal plain
stretches westwards to the Piedmont Plateau
and the Appalachian Mountains in the E. It is
heavi.ly populated and tle leading industrial
state in the Soutll History: one of the 13 origi-
nal colonies, it shares its early history with
South Carolina. It was made a separate colony
in 1ru! and it became a state in 1789. It was a
supporter of the Confederate cause in the US
Civil War. Area: 136197 sq km (52586 sq mi).
Population (2005 est): 8 683 242. Capital: Raleigh.

North Dakota A state in the N central USA
It comprises three main physical regiotr: the
Red River Valley along tfie E border, tlre Cen-
tral Lowlands just W of this strip, and the
Great Plains in the SW Agriculture and mining
are the two principal economic activities. His.
tory. early attempts to settle were made by
Scottish and Irish families at Pembina in 1812,

It formed part of the territory of Dakota from
1851 until 1889 when it was made a separate
state. Area: 183 022 sq km (70 665 sq mi). Popu-
lation (206 est): 536 67. Capitat Bismarck

North Down a district in Northern Ireland,
in Co Down. Area:82 sq km (32 sq mi). Popula-
tion (2M estl:V 624

ilortheast Caucasian languagcs .a.

group of about 25 languages of the NE region
of the C-aucasus, also called the Nakho,Dages-
tanian family. Chechen, the most important, is
part of the Nakh suMivision.

North East Lincolnshire A unitary au-
thority in NE England in Lincolnshire: for-
merly (1975-96) part of the counry of
Humberside. Area: 192 sq km (74 sq mi). Popula-
tion (2004 est): 1577m.

I{ortheast Passage (Russian name: Sev-
erny Morskoy PuQ The sea route along tfie N
Eurasian coast, kept open in summer by Soviet
icebreakers. It was first traversed by the Swe
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dish explorer, Niels Nordenskjrild (1978-791. See

olso NoRTHWEsr PASSAGE.

Northem Ireland see tRELltND.

Itorthern Lights &e AURoRd

ilorthern f€rritory An administrative di.
vision of N central Australia- It consists chiefly
of a plateau with Arnhem Iand in the N and
the Macdonnell Ranges in the S. Close to the
geographical centre of the continent stands
*Ayers Rock The main agricultura.l activity is
the rearing of beef cattle. Minerals are impor-
tant, especially uranium, iron ore, manganese,
copper, gold, and bauxite. In 198 the Northern
Territory kame an independent state, but
the federal government retained control over
uranium. Area: 1346200 sq km (519770 sq mi).
Population (1999 est): 192 880. Capital: Damin
Nofthem War, Great (1?Oo-271 The war
fought for Baltic supremacy between Russia
Denmark, and Poland on one side, and Sweden
on the other. After tlle death of Charles XII of
Sweden (1718), the war between Denmark,
Poland, and Sweden was ended by the Treaties
of Stockholm (7719-201. The Treaty of Nystad
(U21) between Russia and Sweden marked Rus-
sia's emergence as the mai)r Ba]tic power.

North lslbnd The most northerly of the two
principal islands of New Zealan4 separatd
from South Island by Cook Stmit. Area:774729
sq km (44 281sq mi). Population(2007\:.2849724.

f,orth Korea &€ KoREA.

torth Lanar*shirc A council area of cen-
tral Scotland, consisting mainly of the NE part
of the historic county of lanarkshire. Ab-
sorbed into Strathclyde Region in 1ql5, it be-
cune an independent unitary authority in
1995. Industries include engineering, metal
working, and electronics. Area:121 sq km (584

sq mi). Population (?.007l,: 327067. Administra-
tive centre: Motherwell.

North Lincolnshire A unitary authodty in
NE England, in Lincolnshire; formerly (1975-96)
part of the county of Humberside. Aret 74gl
sq km (t/8 sq mi). Population (2001): 1s2 839.

ilorth Sea A s€ction of the Atlantic Ocean in
NW Europe, between the British lsles and the
continent N of the Strait of Dover. The entire
floor is part of the continental shelf, with an
average depth of about 300 m (914 ft). Recent
exploitation of *North Sea oil and natur.al.gas
finds have increased its economic importance.

ilorth Someriet A unitary autlority of SW
Englan4 in Somerset; fomerly lsn4-96) P€,tt

of the county of Avon. Area 375 sq km (145 sq
mi). Population (2001): 188 556.

I{orth Star See PoLARrs.

Itorth Tyneside A unitary authority in NE
England, in Tyne and Wear. Area: 84 sq km (32

sq mi). Population (2001): 191663.

ilorthumberland The most northerly
county of England It consists of a coastal plain
risingto the Cheviot Hills in the N and the Pen-
nines in the W. The main river is the Tyne.
There are outstanding Roman remairu, notably
Hadrian's Wall. The chief agricultural activity
is sheep farming. The industrial SE became
part of Tyne and Wear in 1974. Area: 5033 sq km
(19a sq ni). Population (2001): 307186. Adminis-
trative centre: Morpettl.

Northumberland, John Dudley, Duke
of (1502-53) English statesmarr who was vir-
tual ruler of England (15,19-53) under Edward
VI. He replaced the Duke of Somerset as head
of the regency council in 15.19, securing his ex-
mtion in 1552. In 1553 he married his son to
lady Jane 

*Grey, whom he persuaded the king
to name as his heir. On Edward's death Jane was
proclaimed queen but lack of support forced
Northumberland's surrender to Mary (I) and he
was executed.

Nofthumbria A kingdom of Anglosaxon
England north of the Humber. Northumbria
b€came politically pre€minent in England in
the 7th century under *Edwh, Saint *Oswald,

and Oswiu (d- 670). Northumbrian scholarship
was also unrirralled boasting such great names
as *Bede. By 829, however, Northumbria had
recognized the overlordship of Wessex and in
the late gth century its unity was destroyed by
the Danes.

Northwest Caucasian languages l,
group of languages of the tIW region of the
Caucasus, also called the Abkfutzo-Adyghian
family. It includes Abkhaa Abaza, Adyghian,
Kabardian (Circassian), and Ubykh.

ilorth-West Frcntier Province A
province in NW Pakistan" SE of Afghanistarl Its
Pathan inhabitants mostly herd livestock or
culti\rate grains, fruit, sugar cane, and tobacco.
Over the centuries ftveral great powers have
sought to control the province, but it has usu-
ally remained semiautonomous because of its
rugged terrain and fierce inhabitants. Since the
early 1*Xh over a mil.lion refugees have fled
here from the civil wars in Afghanistan Area:
74522 sq km (28773 sq mi). Population (]998):

u 555 000. Capital: Peshawar.

llorthwest Passage The sea route along

C
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the coast of North America" between the At-
lantic and Paciflc Oceans. It was first traversed
by Roald Amundsen (1903-06). See also lotrn-
EAST PASSAGE.

Northwest Territories A territory of Nw
Canada. It formerly mcupied a vast area
stretching from 6ooN to the North Pole and
from Baffin Island in the E to the Yukon bor-
der in the W. In 1999 a large area of the NE
became the new territory of *Nunavut, a semi-
autonomous homeland for the Inuit peoples.

The remainder, which is the more developed
part of the Cmadian norttL continues to be

known as the Northwest Territories, although
new names have been proposed. It is rich in
mineral resources md mining is important.
The vast oil reserves are being explored Area:
2 082 910 sq km (804 003 sq mi). Population (2005

est): 43 0O0. Capital: Yellowknife.

North Yorkshire A county in N England In
1996 the p[,st-7974 county of Cleveland was
abolished md those districts historically be-
longing to Yorkshire were restored to the
county for ceremonial purposes: they are now
administered by the unitary authorities of
Langbaurgh, Middiesbrough, and Stockton-on-
Tees. The city of York also became a unitary au-
thority. The Pennines rise to the W of the Vale
of York, vyhile the Cleveland Hills and North
York Mmrs, rise to the E. It is chiefly agricul-
tural, with some industrial activity in the
larger towns. Tourism is centred on Harrogate
and Scarborough. Area (excluding unitary au-
thorities): 8037 sq km (3102 sq mi). Population
(2005 est, excluding unitary authorities):
579 900. Administrative centre: Northallertol
Noruay, Kingdom of (Norwegian rnme:
Norge) A country in N Europe occupying the W
part of the Scandinavian Peninsula. It is largely
mountainous, reaching heights of almost 2500
m (8000 ft), with a heavily indented coastline.
Glaciers and forests cover approximately one-
quarter of the country. The archipelago of
Svalbard and Jan Meyen Island are also part of
Norway together with the dependencies of
Bouvet Island, Peter I Island, and Queen Maud
la\d. Economy: abundmt hydrelectric power
has enabled Norway to develop as an industrial
nation. Norway is also one of the world's great
fishing nations. Forestry is a major source of
wealth and revenues from tourism are impor-
tant. Minerals include iron ore, limestone, coal,
copper, zinc, and lead Historl its early history
was dominated by the Vikings. The many local
chieftains were not subjected to a single ruler
util the re.ign of Harold I Harfager (died
c.930). Christianity was introduced in the 10th

century. During the reign (12o4-63) of Haakon
IV Hakonsson Noruay acquired Iceland md
Greenland and in the 14th century it was
united with Sweden and Denmark. Sweden
broke free in 1523 but Norway remained under
Danish domination until 1814, when it was
united with Sweden while maintaining inter-
nal self-government. OnIy in 1907 was full in-
dependence adrieved- Norway declared its
neutrality in both World Wars but from 1910

to 1915 was occupied by the G€rmans, who es-

tablished a government under Quisling. After
World War II, Norway irined the UN and
NATO. Norway has a highly developed social-
welfare system. In a referendum (1991) Norwe-
gians voted against joining the EU. Following
el(tions in 2005 Jens Stoltenberg formed a
'red-green" coalition. Official language: Norwe-
gian. Currency krone of 100 ore. Area: 323 886
sq km (125053 sq mi). Population (2007 est):
4 627 926. Capital Oslo.

I{orwegian A North G€rmanic language of
the West Scandinavian division, spoken in Nor-
way. There are two distinct forms known as

DanoNorwegim (Bokmil or Riksmil)and New
Norwegian (Nynorsk or Iandsmdl).

Nonregian Antarctic Territory The
area in Antarctica claimed by Noruay, consist-
ing mainly of Queen Maud Land and adjacent
islands. There have been many research sta-
tions along the mountainous coast.

totrlch 52 3sN 118E A city in E Englan4 the
administrative centre of Norfolk Towards the
end of the 16th century many weavers from
the Netherlands settled in the city and it be-
me a major textile centre; engineering and
financial services are now important. Popula-
tion (2005 est): 127 600.

nose The organ of smell, which is also an en-
trmce to the respiratory tract. It leads to the
nasal cavity, which is lined by *mucous mem-
brane, extends back to the pharynx and wind-
pipe, and is connected to tlre afu sinuses of the
skull. Hairs in the nostrils filter particles from
inhaled air, which is further cleaned, warmed,
and moistened in the nasal cavity. The mem-
brme at the top of the nasal cavity contains ol-
factory cells, which are sensitive to different
smells and are connected to the brain via the
olfactory nerve.

Nostradamus (Michel de Notredame; 1503-
65) French physician and astrologer, famous
for his Centuries (1555-58), in which he made a

number of prophecies in the form of rhyming
quatrains. His prophecies are obscure and open
to various interpretations.



641 nuclear energy

notdrord A flexible skeletal rod rhat runs
along the length of the body in the embryos of
all animals of the phylum Chordata (including
vertebrates). In primitive chordates, such as

the lancelets and lampreys, the notochord re
mains the main uial support.

Notre-Dame de Paris The gorhic carhe-
dral built (1163-1345) on the ile de la Cit6, Paris,
to replace two earlier churches. The nave,
choir, and west front were completed by 1204;
the ifflovatory flying buttresses and the great
rose windows are notable features. Damaged
during the French Revolution, NotreDame was
fully restored (18,15-64) by Eugdne Viollet-le
Duc (1814 79).

Nottingham 1. 52 s8N 1 lorr^r'A city in N cen-
tra.l England, in Nottingham unitary authority,
the administrative centre of Nottinghamshire.
Charles I raised his standard heie in 1642 at the
outbreak of the Civil War. Notable buildings
include the "Trip to Jerusalem,' reputed ro be
the oldest inn in England. It was once famous
for its lace. Population (1995 est): 283E00. 2. A
unitary authority in N central England, in Not-
tinghamshire. Area: 78 sq km (30 sq mi). Popu-
lation (2001): 266 995.

I{o(tinghamshire A county in rhe East
Midlands of England. It consists mainly of low-
lands, crossed by the River Trent, with Sher-
wood Forest (fuous for the Robin Hood
legend) in the SW. Agriculture is important
with arable and dairy farming, orchards, and
market gardefling. The main towrl" Notting-
ham, became an independent unitary author-
ity in 1998. Area (excluding Nottingham): 2086
sq km (805 sq mi). Population (2001, excluding
Nottingham): 7,{}503. Administrative centre:
Nottinghan

Nouakchoft 18@N 1558W The capital of
Mauritania, in the W near the Atlantic coast. A
small village until the 1950s, it was developed
as the capital after independence in 1960. Popu-
lation (1999 est): 881 000.

Noum6a 22755 16626E The capital of New
Caledonia. A port, it exports nickel, chrome,
manganese, and iron. Population (1961i76293.

nOVa A *binary star that suddenly increases
in brightness by perhaps 10000 times or more
and then fades over months or years, usually to
its original brightness. Nova eruptions occur in
close binary systems comprising a *white
dwarf with a nearby companion star that is ex-
panding and is losing matter to the wNte
dwarf.

Nova Scotaa A province of E Canada- It con-

sists of a peninsula protruding into the At-
lantic Ocean and "Cape Breton Island. Mostly
rolling hills and valleys, Nova Scotia was origi-
nally covered by mixed forest but has been
largely replanted with conifers. Coal output is
down significmtly, but Nova Scotia also mines
gypsum, salt, and copper. Agriculture includes
dairying, mixed farming, livestock, and fruit.
History from the first colonization (1605),

Britain and France contested t}Ie area, Britain
eventually gaining possession (confirmed by
the Treaty of Paris in 1763). Since joining
Canada (1867), its economy has lagged. Area:
52841 sq km (20402 sq mi). Population (2001):
942 700. Capital: Halifu.
Novaya Zemlya A Russian double istand in
the Arctic OcearL It is mountainous with wild
steep coasts. There is no permanent popula-
tioq apart from weather stations. Soviet nu-
clear tests were formerly conducted here.
Area: 83 000 sq km (32 0,10 sq mi).

Itlovello, lvor (David Ivor Davies; 1893-19s1)
British composer, dramatist, and actor. He
composed the World War I song "Keep the
Home Fires Burning" and such romantic musi
cals as Careless Ra pture (19'36l.

I{ovosibirck sso4N 8305E A ciry in w
central Russia, on the River Ob and the
Trans-Siberim Railway. Population (1999 est):
742M.
Nu, U (or Thakin ltlu: 1907-95) Burmese
statesman; prime minister (19,18-56, 1957-58,
196(H2). A leading nationalist, he first became
prime minister on independence.

Nubia A region of NE Africa, between Aswan
(Egypt) and Klnrtoum (Sudan). Much of Nubia
is now drowned by Iake Nasser. From about
2000 Bc the Egyptians gradually mcupied
Nubia, which they called Cuslr- As Egyptian
power waned" Nubian kings, based at Napata
and Meroe, became influential, even dominat-
ing Egypt itself (c.730-670). Their independent
culture lasted until the 4th century AD.

Nubian Desert A desert in the NE Sudan,
between the River Nile and the Red Sea- It con-
sists of a sandstone plateau with peaks of up to
2259 m V471 ft). Area: about 400000 sq km
(1s4,{08 sq mi).

nuclear eneTgy The energy evolved by nu-
clear fssion or nuclear fusion The energy is
liberated in fission when a healy atomic nu-
cleus, such as uranium" splits into two or more
parts, the total mass of the parts being less
than the mass of the original nucleus. This dif-
ference in mass is equivalent to the *binding

C
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energy of the nucleus and most of it is con-
verted into the kinetic energy of the compo-
nents formed in the reaction In a fusion
reaction, two light nuclei, such as hydrogen,
combine to form a stable nucleus, such as he-

lium; with light nudei t}re nucleus formed has
a lower mass tbm the sum of the component
nuclei, again energy is released- In tlte case of
flssion, when a nucleus of uradum-23s is
struck by a neutron, a U-236 nudeus is formed,
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which immediately splits into two roughly
equ.l pr:lrts, Two or three neutrons :rre prG,
duced at the same time. As tiese neutrons can
cause further fissions, a chain reaction builds
up and a lump of U-235 will disintegrate al-
most instantaneously with enormous explo.
sive power, provided that it is in excess of the
critical mass (see NUCLEAR wEApoNs). In nu-
clear power stations the fission reaction is har-
nesed to produce heat at a controlled rate (to
raise steam to drive a turbine). They use nat-
ural uraniunu which contains only 0:1% of the
fusionable U-235 isotope, nearly all of the rest
being the isotope U-238. The U-238 isotope ab-
sorbs the fast-moving neutrons emitted by the
fission of U-235 and prevmts a chain reaction
from occurring in natural uraniurn There are,
however, two ways of producing a chain reac-
tiorl One is to use a moderator to slow down
the fast neutrons so that they are not absorbed
by U-238 nuclei (see THERMAL [.EAcroR). The
other is to enrich the natural uranium with
extra qumtities of U-235 (or plutonium-239) so
that there are sufficient neutrtons to sustain
tl:e chain reaction in spite of absorption by
U-238 (see FAsr REAcroR). Most present com-
mercial reactors are thermal, although fast re-
actors are now op€rating in the UK France, and
the former Soviet UnioL

The fusion process is the basis of the hydro-
gen bomb (see NUCLEAR wEApoNs: THERMo-
NUCLEAR REACTOR}.

nuclear fission &e resr REAcroR; NU-
CLEAR ENERGY; NUCLEAR POWER; NUCLEAR
WEAPONS: THERMAL REACTOR

nuclear fusion &e xucrren ENERGY: NU-
CLEAR WEAPONS; THERMONUCLEAR REAC-
TOR

nuclear medacine The use of radioisotopes
in the study of disease. It is widely used in
heart disease (nudear cardiologr): a gma-
emitting nuclide (e.g. thallium-201) is injected
into the blmd, enabling a computerizd
giumur camera to record images of the work-
ing heart.

nuclear power The generation of electric-
ity using nuclear energy. The nuclear power
industry expanded rapidly from the 1960s: by
the 1990s it provided srl,me 22% of world elec-
tricity. 30% of Europe's electricity, and 28% of
LrK eltrtricity. However, the disaster (1986) at
*Chernobyl caused universal concern over nu-
clear safety. The Soviet design of the Chernobyl
reactor, using a single shell building, is now
considered unsafe, unlike the US watercooled
reactors using double-walled buildings, which

prevented disaster ar Three Mile Island in 1979.

In addition to safety fears, the cost of disposing
of radioactive waste and high decommission-
ing costs have made tJ:e price of nuclear-
generatd elstricity uncompetitive with fos-
sil fuels. This has been especially so in the UK
since prinatization of the industry in 1996,
when the El bn per year subsidy raised by the
nudear ler5l came to an end. Once regarded as
t}le energy source of the future, nuclear power
is now becoming, in the UK at least, a thing of
t}le past. Most countries have reconsidered
their plans for expansion and in the LJK the 15

remining plants will be closed during the
next 20 years. This position has been reached in
spite of a strong lobby that regards nuclear
power as essential in view of diminishing fossil
fuel reserves and the global warming they
cruse (see GREENHoUSE EFFECT). See also FAST
REACTOR; THERMAL REACTOII; THERMONU.
CLEAR REACTOR.

nuclear reactor A device for producing
*nuclear energy in a usable form. See FAsr RE-
ACTOR: NUCLEAR POWER; THbRMAL REAC-

TOR: THERMONUCLEAR REACTOR.

iluclear f6t-Ban fr€aty (1963) A treaty
banning nuclear testing by its signatories on
t}re ground, in the atmosphere, in slnce and
under water. The signatories were the So-

viet Union, the UK, and the USI\; many other
countries agle€d to adhere to the treaty. Sub-
sequent disarmament talks led to a comPre-
hensive test-ban rreaty (1995) bur this will only
cDme into force when signed and ratified by all
,14 countries deemed to have nuclar potential.
So far it has been signed by all but India" hk-
istan, andNorth Korea but ratified only by
France and the UK.

nuclear waste See RADroAcrrvE wAsrB.

nuclear weapons Missiles, bombs, or
mines that use nuclear fission or fusion (see

NUCLEAR ENERGY) yielding enorrnous quanti-
ties of heat, light, blast, and radiation The first
atomic bomb (or fission bomb), manufactured
by the USA in World War II, was dropped on
Hiroshima in 1915. It consisted of two small
rnasses of uranium-235 forced together by a
chemical explosion to form a supercritical
mass, in which an uncontrolled chain reaction
morred- The bomb had an explosive power
equivalent to 20000 tons of TNT. Iater models
used plutonium-23g to even greater efftrt.

The hydrogrn bmb (fusion bomb or ther-
monuclear bomb) consists of an atom bomb
surrounded by a layer of hydrogenous ma-
terial, such as lithium deuteride. The atom

C
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bomb creates the necessary temperature
(about 10Oo000O0'C) needed to igrrite the fu-
sion reaction (see THERMoNUCLEAR REAC-

ToR). Hydrogen bombs have arl explosive
power measured in tens of megatons (millions
of tons) of TNT. The first hydrogen bomb was
exploded by US scientists on Eniwetok Atoll in
7%2.

The neutrcn bonb (or enhanced radiation
bomb) is a nuclear weapon designed to maxi
mize neutron radiatioL It is lethal to all forms
of life but, having reduced blast. leaves build-
ings, etc., relatively undamaged.

nucleic acids Organic compounds, found in
the cells of all living.orgmisms, that consist of
a mixure of nitrogenous bases (purines and
pyrimidines), phosphoric acid, and a pentose
sugar. The sugar is ribose in the ribonucleic
acids (see RNA) and deoxyribose in the deoxyri
bonucleic acids (see DNA). Nucleic acids store
genetic information in living organisms and
interpret that information in protein synthe-
sis. &e also xucrroPRorEIN.

nucleolus A small dense body, one or more
of which can be seen within the *nucleus of a
nondividing cell. It contains RNA and protein
and is involved in the s].rrthesis of *ribosomes.

nucleon A collective name for a proton or
neutron. &e olso MAss NUMBER

nucleoprotean A compound consisting of a
nucleic acid associated with one or more pro-
teins. Th€ nucleoprotein of cell nuclei-the
chromosomes-consists of DNA and proteins,
mainly histones; qrtoplasmic nucleoproteins-
the ribosomes-are ribonucleoproteins com-
prising some 60% protein and ,lO% RNA
Viruses also consist of nucleoprotein.

nucleus (biology) A large granular compo-
nent of nearly all cells. It is usually spherical or
ovoid in shape and is surrounded by a nuclear
membrane, which is perforated with pores to
allow exchange of materials between the nu-
cleus and cytoplasm. The nucleus contains the
*chromosomes, made up of the hereditary ma-
terial (DNA), and is therefore essential for the
control and regulation of cellular activities,
such as groMh and metabolism During cell di-
vision the chromosomes are involved in the
transfer of hereditary information (see MEIo-
srs; MrTosrs).

nucleus (physics) The central core of the
atom (see AToMIc rHEoRy) discovered by Lord
Rutherford in 19lf AI nuclei consist of pro-
tons and neutrons (iointly called nucleons), ex-
cept for hydtogen, which consists of a single

proton. The constituent nucleons are held to-
gether by the *strong interaction. The number
of protons in the nucleus determines its
charge and atomic number; the number of
neutrom (in addition to the numb€r of prc
tons) determines the mass number and the iso-
tope. Nudear phpics is the study of the
structure and reactions of the nucleus. See also
PARTICLB PHYSICS.

Nuffield, William Richard Morris, lst
Viscount 178n19631 British car mufac-
turer and philanthropist. He established a car
factory in Cowley, near Oxford, which in 1913

produced the first Morris Oxford, soon fol-
lowed by the Morris Cowley. He founded
Nuffield College, Offord, the Nuffield Trust,
and the Nuffield Foundario[

Ifuku'alofa zt09s 17514w The capital of
Tonga in the S Pacific, in N Tongatabu. It is the
site of the Royal Palace (1855-67) and Royal
Tombs. Population (1999 est): 37 000.

tfullarbor Plain a plain of SW South Aus-
tralia and SE Western Australia, bordering on
the Great Australian Bight. It consists of a tree-
less arid plateau. Area: 260 000 sq km (100 000 sq
mi).

numlrat A rat-sized *marsupial Myrrnrcobius

,asciatils, of SW Australia, also called marsupial
(or banded) anteater. It is slender and rust-
coloured, with white stripes across the back
and a long tail, and it feeds on ants and ter-
mites witl its long sticky tongue. Numbats
have no pouch. Family, Dasyuridoe.

numberdreoty The study of the properries
of numbers. lt includes various theorems
about *prime numbers, many of which are un-
proved but apparently true, and the study of
Diophantine equations (named after the 3rd-
century Greek mathematician Diophantus of
Alexandria), ie. equations tllat have only inte-
ger solutions. Fermat's last theorem deals with
the slution of one of these equations and is a
famous unproved theorern It now includes an-
alytic number theory, originated by Leonhard
Euler (U07-83) in 1742; geometric number
theory, which uses such geometrical methods
of analysis as Cartesian coordinates (see cooR-
DINATE SYSTEMS), *vectors, and matrices; end
probabilistic number theory, based on *proba-

bility theory.

Numidia an ancient kingdom of N Africa W
of "Cartlnge. Its *Berber population was no
madic urtil Masinissa (c.240-1,19 Bc) promoted
agriculture and urbanization. After support-
ing Pompey against Julius Caesr (,16 Bc), Nu-
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midia lost its monarchy and became part of the
Roman province of Africa-

Nunavut (lnupik: Our Land)A territory of NE
Crnada, creatd in []99 from part of t]re North-
west Territories as a semiautonomous home-
Iand for the Inuit p€oples. It extmds from 60o

N to the North Pole and incorporates most of
Canada's Arctic islands. Although the territory
is rich in mineral resources (including copper,
silver, zinc, and iron), these remain largely un-
exploited owing to the severe climate and lack
of infrastructure. El(tions to the new territc
rial assembly tmk place in 15)9 and hul Okalik
became premier. The territory has severe eco
nomic and social problems. Area 2093190 sq
km (808 185 sq mi). Population (20011:26745.Cap-
ital Iqaluit.

lfuneaton 5232N 128w A town in central
England in Warwickshire. It has textile and
Iight-engineering industries. Population (1991):

66775.

Ifuremberg (German name: Ntirnberg)
,1927N 1105E A city in S Germany, in Bavaria.
with metal-working and electrical industries. It
was severely bombed during World War ll. His-
,or,4 it was the centre of the German Renais-
sance, when the mastersingers'contests were
held here. It was the site of the Nazi Party con-
gresses (1933-38) md the warrrime trials after
World War II. Population (1998 est): €9ru.
I{ureyev, Rudolf (193s{3) Russian ballet
dancer. He danced with the Leningrad Kirov
Ballet from 1958 util 1961. when he defected
from Russia In 1962 he !:ined the Royal Ballet,
where he partnered Margot *Fonteyn in such
ballets as Giselle and Swan Lokt. He was artistic
director of the Paris Op6ra Ballet from 19E3

unril 1989.

nurse shark A *shark Gif,glyf,ostoma cirra-
tuf,, tbat occurs in warm shallow waters of the
Atlantic Ocean. Yellow-brown or grey-brown
and up to 4.2 m long, it is considered dangerous
to man on.ly when provoked. Family: Orecrolo-

bidae.

Nusa fenggafa (former name: Lesser
*Sunda Islands) A volenic island group E of
Java mostly in Indonesia: the cNef islands are
Bali, Lombok Sumbawa, Sumba" Flores, and
Timor. Area: 73144 sq km (28 241 sq mi). Popula-
tion (1995 est): 7 237 5o0.

nut Loosely, any edible nonsucculent fruit, in-
cluding the peanut and brazil nut. Botanically,
a nut is a large dry fruit containing a single
seed that is not released from the fruit at ma-
turity. AII example is the chestnut.

nutcracker A songbird of the genus Nil-
cifrago found in coniferous forests of E Europe
and Asia The common nutcracker (N. carlocat-
ades) is dark brown speckld with white, about
32 cm long, and cracks open pine cones with its
sharp bill to extract the seeds. Fanily: Corvidae
(crows, jays, magpies).

nuthatch A smdl stocky bird belonging to a
family (Sittidae 30 species) occurring every-
where except South AmeriG and New Zealand.
Nuthatches have long straight bills, for ham-
mering open nuts, and longdawed tms, for
running up and down tree trunks in search of
insects. The Europ€an nuthatch (Sitta europaea),
about 14 cm long, has a bluegrey upper
plumage with paler underpa.rts and a black eye-
stripe.

nutmcg A fragrant tropical evergreen tree,
Myristica Jragrans, native to Indonesia but
widely cultivated in SE fuia md the West In-
dies. Growing to 20 m high it has tiny male md
female flowers borne on separate trees. The yel-
low fleshy fruit, about 3 cm across, splits when
ripe to expose the seed, wNch has a red fleshy
covering (aril). The dried aril (mace) and whole
or ground seeds (nutmeg) are usd as spices.
Ramily. Myristkaceae.

nutria &e coYPU.

I{uuk lrnme until 1vl9 C,odtheb) 6410N
s1.lorrlr' The capital of Greenland a port at the
mourh of tuthib Firrd. Population (2000 est):

13 838.

nyala An antelope, Trogelophus angasi. of SW
Africa- About 100 cm high at the shoulder,
nyalas are shy and nocturnal and have spiral-
shaped horns and a greyish-brown coat with
vertical white stripes on the flanks. The moun-'
tain nyala (I.bnxtonil lives in mountainous re-
gions of S Ethiopia-

Nyeman, RiverSee xrnreN, RrvER

Nyerere, Julius (Kambarage) (D22-99)
Tanzanian statesman; president (1962-85). In
19*1 Nyerere formed the Tanganyika African
National Union, which led the fight for inde-
pendence (achieved in 1960). He became chief
minister (1!]60), prime minister (1961), and then
president of Tanganyika, which was renamed
Tanzania in 1954 after union with Zanzibar. He
was instrumental in the overtluow of Amin in
Uganda in 1979.

nylon A synthetic material with a translucent
creamy white appearance, widely used both in
flbre form and in solid blmks becaum of its
lightness, toughness, and elasticity. It is made

C
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by *polymeriation of dimine with *fatty
acid or by polymerizing a single monomer, in
both cases to form a polyamide. Nylon is used
to make small engineering components and is
also spun and woven into fabrics for clothing,
etc., md cm be coloured with pigments. Intro-
duced commercially in 1938, nylon was the flrst
truly synthetic fibre.

nymph A stage in the life rycle of insects that
show incomplete *metamorphosis, including
dragonflies, grasshoppers, and bugs. The egg
hatches into a nymph, which undergms a se-

ries of moults to form a line of nymphs that
show increasing similarity to the adult.

nymphalid butterfly A butterfly belong-
ing to the widely distributed family Nyn-
pholidae, also called brush-footed butterfly.
Nymphalids are characterized by small hairy

forelegs, useless for walking. Many, including
the migratory *red admiral and "painted lady,
are strong fast fliers.

nymphs In Greek mlthology, female spirits
of nature, often portrayed as youthful md
amorous dancers or musicians. The several
classes of nymphs asstriated with particular
natuml phenomena include the dryads, the na-

iads, and the nereids.

Nyoro A Bantu-speaking people of the west-
ern lakes region of Uganda. They were tradi-
tionally divided into the Bito clan from whom
the hereditary paramount ehief (Mukama) al-
ways came, the aristocratic Huma pastoralists,
and the subordinate Iru culti%tors. They are a

patrilineal people who live in small scattered
settlements.

D



Oahu a US island in Hawaii, the most popu-
lous and the administrative centre. The Japan-
ese attack on "Pearl Harbor (1911) was decisive
in bringing the USA into World War IL Area:
1584 sq km (608 sq mi). Population (latest est):

836 231. Chief town: Honolulu.

oak A deciduous or evergreen tree or shrub of
the genus querc,rs (over 800 species), found in N
temperate and subtropical regions. The simple
leaves usually.have lobed or toothed margins.
The fruit-an acorn-is a hard oval nut partly
enclosed by a round cup. Often 30-40 m high,
many species are important timb€r trees, esPe-

cially the common or pedmculate oak (q.

rohtrl and the durmast oak (both Eurasian).
Several are planted for ornament, including
the Mediterranean holm oak. Family Fagaceae.

oarfish A fish of the genus Regalecus, espe-

cially R. glesne, found in all seas. It has a long sil-
very ribbon-like body, up to 9 m long. a long
red dorsal fin, long red oarlike pelvic fils situ-
ated near the pectoral fins, and no anal or tail
fins.

OAS See oRGANISATIoN DE L'ARMfE sE-

CRiTE: ORGANIZATION OP AMERICAN
STATES.

oasis An area within a desert where water is

available for vegetation and human use. It may
consist of a single small spring around which
palms grow or be an extensive area where the
water table is at or near the ground surface.

Oates, Lawrence Edward Grace
(1880-1912) British explorer and a member of
RF. *Scott's expedition to the Antarctic
(190-12). After reaching the Pole Oates, fearing
that Ns lameness (resulting from frostbite)
might hinder the alr€ady struggling expedi
tion on the return journey, walked out into
the blizzard to die. His gallmt act, related in
Scott's diaries, failed to save his companions.

Oates, Titus See PoPIsH PLor.

oats Annual grasses belonging to the genus
Aveflo (10 species), native to temperate regions.
The common oat (A. sativa) was first cultivated
in Europe and is grown widely in cool temper-
ate regions. The grain is used as a livestock
feed, especially for horses, and for oatmeal,
breakfast cereals, etc. The straw is used for
livestock fodder and bedding. Wild oats, espe-

cially A. fatua, can be a serious weed in cereal
croPs.

Ob, River a river in N central Russia, flowing
N from the Altai Mountains to the Gulf of Ob
on the Kara Sea One of the world's largest
rivers, its drainage basin covers an area of
about 2 930 000 sq km (1 131 000 sq mi). Length:
3682 km (2287 mi).

OBE See onosn oF THE BRITIsH EMpIRE, THE
MOST EXCELLENT.

obelisk A stone monument consisting of a

tapering pillar with a pyramid-shaped top.
Brcted by the ancient Egyptials as cult ob-
jtrts, they were covered by hieroglyphs arld
dedicated.to the sm god. Some later obelisks
were erected as memorials to rulers. Many
obelisks were carried away by conquerors: two
fmous specimens in Rome were taken there
in antiquity and there are now 14 in the city.
Their transport and erection were consider-
able engineering feats. Obelisks misnamed
"Cleopatras needles" are found in both London
md New York.

Oberammergau 4735N 11078 A town in S

G€rmany, in the Bavarian Alps. lt is noted for
its passion play, performed every ten years fol-
lowing a vow made by the villagers (1633) when
they were saved from the plague. Population
(latest est): 4740.

obesity The condition of being seriously
overweight, usually defined as having a body
mass index (BMI) of 30 or more (BMI = weight
(in kilograms) divided by height (in metres)
squared). It is caused by the consumption of
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more food than is required to supply a person's
enefgy neds. obesity, the most common nu-
tritional disorder in the developed world, in-
creases the body's susceptibility to disease and
reduces life expectancy.

oboe A woodwind instrument with a double
reed, made in three jointed s(tions md having
a conical bore md small belled end. lt derives
from the ancient shawm. It has a range of
about three octaves above the B flat below mid-
dle C and because of its constant pitch usually
gives the A to which other orchestral instru-
ments tune.

obote, (Apollo) Milton (192s-200s) ugan-
dm statesman; prime minister (1962-56) and
president (1966-71, 1980-85). On independence
he became prime minister and in 1966 deposed
Mutesa II of Buganda (1924-69). Overthrown by
*Amin in 1971, he was re-elected in 1980 but de-
posed in a military coup in 1985.

obsidian A black glassy volcanic rock with a
conchoidal fracture. It is formed by the rapid
cmling of acid lava.

obstetrics see cYNAEcoLocY.

O'Casey, Sean (1880-1964) Irish dramatist.
His early realistic tragicomedies include The
Shadru oJ aGunman(\9z3latd luno andthe Pay-
cock (19241. His later work, which includes Ifu
Silyet Tassic (lg?9l and Red Roses for Me (1913), is
usually considered inf erior.

Occitan See PRovENqAL

occultation The temporary disappearance
of one astronomical body behind another, as
when the moon passes in front of and obscures
a star. See olso ECLIPSE.

occupational therapy rhe ancillary med-
ical specialty concerned with restoring the
physical and mental health of the sick and dis-
abled The occuFrtional therapist plays an im-
portant role in keeping long-stay hospital
patients interested and usefully occupied,
helps them gain confidence to return to work,
and trains disabled persons for new employ-
me[t. see 4lso GERTATRTCs.

Oceania lfhe islands of the Pacific Ocean, usu-
ally taken to exclude Japan, Indonesia, Taiwan,
the Philippines, and the Aleutian Islands, but
of ten including Australasia-

Ocean lsland (or Aan.ba) 0o52S 16935E An
island in the SW Pacific Ocean, in Kiribati. Rich
deposits of phosphate were mined to exhaus-
tion by the LiK (1900-79). During the Japanese
mcupation lE42-S) Barnbans .were deported
to Fiji; the remainder were massacred in 1915.

In 1965 surviving Banabals were paid compen-
sation for overmining and in 1979 they were
given dual Kiribati and Fijian nationality. Area:
about 5 sq km (2 q mi). Population (2005):301.

oceanography The study of the oceans,
particularly their origin, structure, and form,
the relief and sediments of the sea flmr, the
flora and faurn they contain, and the proper-
ties of sea water, waves, currents, and tides.

oceans The large areu of water (excluding
lakes md seas) covering about 70% of the
earth's surface. The oceans are the Paciflc (cov-
ering about one-tlird of the world), Atlantic,
Indian, and Arctic; the Southern Ocean (waters
south of 4O'S) is sometimes distinguished.
Major structural features are the continental
margins (continental shelf and slope), mid-
ocean ridges, ocean basins, and trenches.

ocelot A *Gt, Felis (Pantherol pardalis, of Cen-
tral and South American forests. 100-150 cm
long including the tail (30-50 cm), it has a
black-spotted buff coat with stripes on the
legs. It frequently hunts by night.

Ockham's Razor The metaphysicat princi-
ple, associated with rhe English medieval phi-
losopherWilliam of Ockham (c.1285-Bza), that
"Entities should not be multiplied unnecessar-
ily.' In analysing a problem one should always
choose ttre hypotlesis that makes the least
number of assumptions; only indispensible
concepts aie real.

O'Connell, Daniel (7rrs-tuz) Irish politi
cian As a Catholic, his election as an MP in 1828
forced the government to concede Catholic
Emancipation A popular speaker known as the
Liberator, he subsequently campaigned for the
repeal of t}Ie union with Bdtair
octane numbef A measure of the extent
to which a fuel causes knocking in a petrol
engine. It is the percentage by volume of isa
octane (CsHJ in a mixture of iso{ctane and n-
heptane (C7H,"), which has the same knocking
characteristics as the fuel under specified con-
ditions.

Octavian See eucusrus.

octopus An eight.armed *cephalopod mol-
Iusc belonging to the genus Octopus, found in
most trffi. The common trtopus (O.tdgarisl
has a pair of welldeveloped eyes, a ring of ten-
tacles around its horny beak and a sadike
body. Octopuses feed mainly on crab6 and lob-
sters and may eject a cloud of ink when
alarmed. FamiD,: Octo podidae; order: 1ctopoda.

Oder, River A river in E Europe. Rising in the
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Oder Mountains of the Czech Republic, it flows
N md W through Poland and enters the Baltic
Sea at Szczecin. Linked by canals to both E and
W Europe, it is of great commercial impor-
tance. Length:886 km (551 mi).

Oder-Neisse Line The troundary between
Germany and Polan4 following the fuvers
Oder and Neisse. Confirmed by the Allies at the

*Potsdam Conference (19{5) at the end of
World War II, it was recognized by East Ger-
many and Poland in 1950 but not by West Ger-
many until 1970.

Odessa aegoN ao.t6E A port in S Ukraine, on
the Black Sea. Founded in the 14th century as a
Tatar fortress, it passed to Russia in 1791 and
becrme a naval base. It was the scene (1905) of
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the mutiny on t\e Potenkin. Population (1998 the relationship between electricity md mag-
est):1027400. netisnL

D

Odin The principal god of the Teutonic peo
ples, the husband of *Frigga and, according to
some legends, the father of *Thor. Also known
as Woden and Wotan, he was the god of war,
learning, and poetry and possessed great magi-
cal powers. He was the protector of slain he-
roes, who were brought to *Valhalla by his
sewants the *Valkyries.

Odysseus (or Ult/sses) A legendary Greek
kirrg of Ithaca and hero of Homer's 0dyssey, no
table for his cunning. His many adventures
during his voyage home from the *Trojan War
included encounters with the Qclops Polyphe
mus, the enchantress *Circe, and the goddess

Calypso, with whom he lived for eight years.
Having reached lthaca" he was reunited with
his faithful wife *Penelope after killing her
suitors with the help of his son Telemachus.

()6, Kenzaburo (1935- ) Japanese novelist
and writer. In such novels as Our Age (1959) md
The Silent Cry 119671 he explored the spiritul
confusion of postwar Japan He was awarded
the Nobel Prize in 199L

OECD See oRcANrzATroN FoR EcoNoMrc
COOPERATION AND DBVBLOPMENT.

oedema The acflmulation of fluid in body
tissues, Ieading to swelling, popularly known
as dropsy. There are many causes of oedema in-
cluding heart failure, kidaey failure, liver fail-
ure, and malnutrition. Diuretic drugs can
usually resolve oedema by causing the patient
to pass more urine.

Oedipus In Greek legend" a king of Thebes
who unwittingly fulfilled the prophecy of the
oracle at Delphi that he would,kill his father
md marry his mother. He was brought up by
Polybus, King of C,orinttr. He killed his true fa-
ther, laius, in a rmdside quarrel and after win-
ning the throne of lhebes by solving the riddle
of the *sphinx he married his mother, ttre wid-
owed Jocasta. When they discovered the truttl
Jocasta committed suicide and oedipus blinded
hirelf and went into exile.

Oedipus complex The unconscious sexual
feelings of a boy for his mother, which are ac-
companied by aggressive feelings for his fa-
ther. According to psychoarElysis this is a
normal desire, made unconscious by *repres-

sion. The female equivalent (in which a girl de-
sires her father) is called the Electra compler

Oersted, Hans Christian (1777-1851) Dan-
ish physicist. He discovered the magnetic ef-
fect of an electric orrent and thus established

oesophagus The gullet a muscular tube,
about 25 cm long, running from the pharynx
at the back of the mouth to the stomactt" Crn-
tractions of the oesophagus propel swallowed
food towards the stornaclD the fmd is lubri-
cated with mucrB s€creted by the walls of the
oesophagus.

oestnogens A group of steroid hormones
that function principally as female sex hor-
mones. The most important oestrogens in
mammals are oestradiol and oestrone. Pro
duced by ttle orraries, they promote the devel-
opment of the reproductive organs and
secondary sexual characteristics (such as en-
'largement of breasts) at puberty and regulate
the changes of the menstrual ryde. Oestrogens
are also produced by the placenta" adrenal
glands, and testes. Synthetic oestrogens are
used to treat menstrual and menopausal disor-
ders; they are also constituents of *oral contra-
ceptives.

oestrus The period of 'heat" in the sexual

rycle of female mammals, when the female
will attract males and permit copulation. It
corresponds to the time of ovulation, so that
mating is most likely to result in pregnancy.

Offa 1azso1 xing of Mercia (7V-96) and over-
lord of all England S of the Humber. He ac-
cepted greater papal control of the Churctl
introduced a new currency, and devised a code
of laws. Offa's Dyke an earthwork dividing
England from Wales, built c.784-c796, marks
the frontier established by his wars with the
Welsh

Offaly (Irish name: Uabh Failghe) A county in
the central Republic of Ireland in Leinster,
bordered in the W by the River Shannon Area:
2000 sq km (20 sq mi). Population (2@21'.63702.
County town: Tullamore.

Offenbach, Jacques (J. Ebersr: 1819-80)
German composer of French adoption. He
wrote a series of popular operettas, including
Upheus in the Underrtorw (1858), and to Vie
Porisienne (1866), and one grmd opera, TheToles
of HoJ Jmon (prduced posthumousb4 1881).

Ogaden, the A sernidesert area in E

Ethiopia mclosed by Somalia except to the W.
The nomadic inhabitants are chiefly Muslim
Somalis and in the 1950s a claim to the area b,y
Somalia provoked border clashes. Somalia in-

ded the Ogaden in 197 but withdrew in 1978.

Guerrilla fighting has continued.

O'Hlgglns, Bernardo (a778-1842) chitean
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national hero of Irish descent, who fought
with Jose de *San Martin against Spain and lib-
erated Chile. He was made dictator of the coun-
try in 1817 but his wide-ranging reforms
creatd much resentment and he was deposed

Ohio A state in the USA, in the Midwest situ-
ated to t}le S of Lake Erie. The flat or rolling
land of W Ohio gives way in the E to the hill
and valley region of the Appalachian Plateau. A
major industrial state, it lies at the centre of
the most industrialized area of the USA and is
strategically located near mmy rich markets.
Agriculture is important, especially livestmk.
Hed to Britain in u63 and to t}le USA in 1783,

it becme a state in 1802. Area: 1067ft sq km
(41 222 sq mi). Population (2000): 11 3s3 140. Cap
ital: Columbus.

Ohio River A river in the USA flowing
mainly SW from Pittsburgh in W Pennsylvania
to lirin the Mississippi (in Illinois)as its main E

tributary. Length: 152 km (980 mi).

ohm (O) The SI unit of electrical resisEnce
equal to the resistance between two points on
a conductor when a potential difference of one
volt between the points produces a current of
one ampere. Named after G€org *Ohrn

Ohm, Georg Simon (1787-18s4) c,erman
physicist, who discovered in 1827 that the cur-
rent flowing through a wire (or circuit el-
ement) is directly proportional to the potential
difference between its ends (Ohrt's law). The
constant of proportionality is the resistance of
the wire or element. The unit of resistance is
named after hirn

oil There are three types of oil: lipids (see FATs
AND oILs), *essential oils, and mineral oil. Pe-

troleum (or rock oil) is the thick greenish min-
eral oil that occurs in permeable underground
rock. It consists mainly of *hydrocarbons de-
rived from the remains of living organisms de-
posited many millions of years ago with
rmk-forming sediments. Under the effects of
heat and pressure this organic material passed

through a number of chemical and physical
changes ending up as droplets of petroleum,
which migrated through porous rocks and fis-
sures to become trapped in large underground
reservoirs, often floating on a layer of water
and held rmder pressure beneath a layer of nat-
ural gas (mostly methane). The modern oil in-
dustry began when oil was discovered in
Pennsylvania in 1859 and has gtown with the
development of the internal-combustion en-
gine, which is entirely dependent on it as a
fuel. Once the presence of oil htr been detected
and its extent determined, the oil well is made

by drilling through the rock; a specially pre-
pared mud is pumped through the hollow bit
to collect the debris, which is forced back up
the shaft around the drilling bit. Drilling for
oil below the sea is adrieved in a similar man-
ner, except that the drilling rig has to be sup
ported on a base, which has legs sunk into the
sea bed.

Petroleum has no uses in its crude form and
has to be refined by fractional distillation (i.e.

separating the components according to their
boiling points) before it is of commercial value.
Natural gas is widely used as a substitute for
cml gas. Products made by blending the distil-
lation fractions include aviation spirit, petrol,
kerosene, Desel oil, lubricating oil, paraffln
wax, and petroleum jelly. Catalytic reforming
is used to make a number of valuable chemi-
cals (petrochemicals), which are required to
manufacture detergents, plastics, fibres, fertil-
izers, drugs, etc.

The price, conseroation, and political siglifi-
cance of oil are extremely controversial issues.
In 1961 the *Organiation of Petroleum Ex-
porting Countries (OPEC) was set up to protect
producing countries from exploitatio[ Its ad-
vent ended the era of cheap energy and prices
for petroleum products rose sharply during
the ensuing decade. In.1974 the International
Energy Agency (IEA) was established to protect
consumers.

oil palm A .pdm tree, Elaeis Euineensis, na-
tive to tropical West Africa and cultivated in
Africa" Indonesia Malaysia. and tropical Amer-
ica as the source of palm oil The small fleshy
fruits contain a white kernel within a hard
black shell. Palm oil is extracted from the pulp
and kernel and used in making soalx, mar-
garine, lubricants, etc. The residul meal from
the kernels is a valuable livestock feed.

oilseeds oil-bearing seeds of plants from
which the edible oil is extracted for making
mugarine, soaps, etc. Enmples include rape-
seed, cottonseed, groundnuts, and soya beans.
The oil is obtained from the seeds by expelling
it under pressure or by extracting it using a

solvent; the oilcake remaining after most of
the oil has been removed is widely used as ani-
mal feed.

Ojibwa A North American Indian people of
the Great l"akes region who speak a lmguage
of the Algonkian family. They are also known
as Chippewa.

okapi A hoofed mammal,0kala johnstoni,of
central African rain forests. Okapis have a
dark-brown coat with horizontal black and

o
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white strip€s on the legs and rump. The
smaller male has short bony backward-point-
ing horns. Family: Girof fdae (giraffe$.

Okeechobee, Lake A large freshwater lake
in the US,{ in S Florida- It drains into the At-
lantic Ocean through the Everglades. Area: 1813

sq km (700 sq mi).

Okinawa A mountainous Japanese island,
the main one of the Ryukyu group. Captured
by the USA in World War II, it was returned to
lapmiI1972, the USA retaining military bases

there. Ar€a: 1176 sq km (454 sq mi). Population
(1995): 1 273 508. Capital: Naha.

Oklahoma a state in the S central USA with
a diverse landscape of hills and plains. An oil-
rich state, agriculture (especially cattle) re-
mains a major source of revenue. Most
industry is located around Oklahoma Ciry md
Tulsa (one of the world's leading oil centres).
Oklahoma formed part of the Louisiana Pur-
chase in 1803. It was reserved as Indian terri
tory (1828) but after the US Civil War White
settlement began and it became a state in 1907.

Area: 181089 sq km (59919 sq mi). Population
(2000): 3 450 6il. Capital: Oklahoma City.

Oklahoma City 3s zEN 97 33W A city in the
USA the capital of Oklahoma on the North
Canadian River. Founded in 1889. it expanded
rapidly following the discovery of oil (1920s).

Today it is a commercial, industrial, and distri-
bution centre for an oil-producing and agricul-
tural area. In 1995 a right-wing extremist
bombed a government office building killing
168 people. Population (2000): 506 132.

okra An annual African herb, Hibiscus esctlen-
tils, also called lady's fingers or gumbo, widely
cultivated in the tropics and subtropics. It has
five-petalled yellow flowers with a crimson
centre and edible pods. The seeds are a coffee
substitute. Family: Mafu aceae.

Old Catholics Christian Churches from sev-
eral Europeaa countries that separated from
the Roman Catholic Church at various times
and in 1932 entered into communion with the
Church of England- They comprise the Church
of Utrecht (1724), the Old Catholic Ctrurches of
Gemany, Switzerlmd, md Austria (1870), the
National Polish Church (established 187), and
the Yugoslav Old Catholic Church (1924).

Old English sheepdog A breed of work-
ing dog originating ir England. It has a com-
pact body and a long dense shaggy coat that
may be grey or blue-grey with white markings.
Their tails are docked at birth. Height: 55-66
cm.

Oldham 1.5333N 20lw A town in N Eng-
lmd, in Oldham mitary authority, Greater
Manchester. Formerly a cotton-spinning town,
Oldham now has electronics, plastics, and
clothing industries. Population (1991): 103-991
2. a unitary authority in N England in Greater
Manchester. Area 141 sq km (54 sq mi). Popula-
tion (2001): 2u 393.

OId Norse A North G€manic language for-
merly spoken in Iceland and Norway
(c. 115(Fc.1350). It was closely related to the con-
temporary speech of Denmark and Sweden.
From this group the modem Scandimvian lan-
guages are derived.

Old festament The collection of 39 bmks
that forms the first of the two major divisions
of the Christian *Bible (the second being the
*New Testament). The same writings (tradi-
tionally divided into 24 books) form the whole
of the Hebrew Bible, the sacred scriptures of
Judaism. The Christian title derives from the
Latin word for *covenant and refers to the
pact between fu and Israel. The bmks claim
to cover the period from the creation of the
universe and man (Adam) to about 400 Bc. They
are traditionally divided into three parts: the
Law or *Torah, the first five books, tradition.
ally ascribed to Moses and often called the Pen-
tateuch the Prophets, bearing the names of
individual prophets and containing much his-
torical information; md the Writings or Ha-
giographa, the latest books admitted to the
Hebrew Old Testament (c.100 AD).

Olduvai Gorge A site in N Tanzania yield-
ing an important sequence of Lower *Palaeo

lithic fossils and tools, many found by the
*Leakey family.

Old Vic A London theatre built in 1818 and
named the Royal Victoria in 1833. It became fa-
mous for music hall and after Lilian Baylis
(7874-7W71 became rrEnager in 1912, for pro
ductions of Shakespeare. It was the tempomry
home of the National Theatre C.ompany
(1963-76; see RoyAr NATIoNAL THEATRE coM-
PANY). It was saved from closure in 1998-2000
and the US film star Kevin Spacey was ap-
pointed artistic dir(tor in 2002.

Old World see NEw woRLD.

Old World monkey A *monkey belonging
to the family Cerco pithecidae 158 sppJcies), native
to Africa or Asia- There are both terrestrial and
arboreal species, active mainly by day and ei-
ther omivorous or vegetariar They inhabit
forest, savannalL swamps, and rocks. See also
BABOON; CUENON: LANGU$ MACAQUE.
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1920
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Athens
Paris
St Louis
London
Stockholm
Antwerp
Paris
Amsterdam
Los Angeles
Berlin
London
Helsinki
Melbourne
Rome

Olympics
Chamonix
St Moritz
Lake Placid
Garmisch-Partenkrrchen
St Moritz
Oslo
Cortina d'Ampezzo
Squaw Valley
lnnsbruck
Grenoble
Sapporo

Tokyo
Mexico City
Munich
Montreal
Moscow
Los Angeles
Seoul
Barcelona
Atlanta
Sydney
Athens
Beijing
London

lnnsbruck
Lake Placid

Sarajevo
Calgary
Albertville
Lillehammer
Nagano
Salt Lake city
Turin
Vancouver

Venues of Olympic Games since 1896

oleander A poisonous evergreen shrub, Ner-
ium oleander, a.lso called rosebay, native to the
Mediterranean region md widely (ltivated
for its artractive flowers. Up to 7 m high, it has
long narrow leaves, clusters of white, pink, or
purplish five.petalled flowers (up to 7.5 cm
across), and dangling pods. Family: A Wynaceoe.

oleaster A shrub or hee, Elaeagnus angusti-
folia, found throughout S Europe. It has orna-
mental silvery foliage and small fragrant
yellowish flowers. The edible yellowish fruits
have a silvery coat. Family. Elaeagnaceae-

olefines see erxrurs.
Oligocene epoch See rsnru,Ry prnroo.

olive An evergreen tree, Olea etrropoea, native
to W Asia but cultivated throughout Mediter-
ranean and subtropical regions for its fruits. It
has a gnarled grey trunk, grey-green leaves,
and fleshy oval b€rries. Unripe green olives and
ripe black olives are pickled for culinary uses.
Olive o{ pressed from the fruit, is one of the
finest edible oils. It is also used in soaps and
cosmetics. Family'. Oleaceae.

Olives, Mount of (or Olivet) 3147N 3s1sE
A hill to the E of the old city of Jeruslem. Near
its foot is the Garden of Gethsemane, the scene
of the betrayal of Christ (Mark 14.25-$) and ir

is the traditional site of Christ's Ascension
(Acts 1.2-12).

Olivier, Laurence (Kerr), Baron
(1W-89) British actor. He played many Shake-
spearean roles while wirh the Old Vic Theatre
Company, 1937-1qq outstanding modern roles
included Archie Rice ir The Entertaintr (1W).
His fiIms include the Shakespeare adaptations
Henry V (79411 Ttd Rkhord III (1955). He was di-
rector of the National Theatre Company (1951-
73). His second marriage to Vivien *Leigh
ended in divorce; in 1961 he married Joan
Plowright (1929- ).

olivine,t group of greenish rock-forming sil-
icate minerals, with a conchoidal fracture, that
occur in ignmus rocks. Peridot is a pale green
gem variety. Olivine may be a major con-
stituent of the earth's upper mantle.

OlmenL Ehud (1945- ) Israeli staresman;
prime minister (2006- ). He became acting
premier on Ariel *Sharon's incapacitation by a
stroke (2006) and led the new Kadima party to
victory in the subsequent electio[

Olympia A sanctuary of *Zeus, established
about 1000 Bc in the NW *Peloponnese, in W
Greece. From 75 BC until at least 261AD it ms
the venue of the *Olympic Games. The temple
of Zeus in the A]tis (sacred grove), which later

e
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held Phidias'famous statue, was completed in
457 Bc. The sanctuary was closed by the Christ-
im Emperor Theodosius (390 AD).

Olympic Games A quadrennial interna-
tional amateur sports co[test. The modern
games derive from the ancient Greek athletic
festival held at *Olympia. They were revived at
Athens in 1896. The Winter Olympics were first
held in 1924. The Games are governed by the
International Olympic C.ommittee (IOC). Al-
though officially a contest between individu-
als, hosted by a particular city, the Games are

often seen as a comPetition between countries:
they have sometimes been disrupted by inter-
national political tensions. See table on p. 653.

Olympus, Mount 40 05N 22 218 A group of
mountains in NE central Greece, held in an-

cient times to be the home of the gods. Highest
point: 29u m (9570 ft).

Om In lndim religions, the greatest of the
mantras or mystical sounds embodying spiri
tual power. In Sanskrit 0m comprises three
sounds A, U, M (the vowels being equivalent to
0), which represent the three Vedic scriPtures,
the three worlds (earth, atmosphere, heaven),

the *Trimurti or some other triple, and ulti
mately the essence of the universe.

Omagh A district il Northern Ireland" in Co
Tyrone. Aree 1123 sq km (,134 sq mi). Population
(zoo7li 47952.

Oman, Sultanate of (name until 1970:

Muscat and oman) A comtry in the Middle
East, in E *Arabia on the Gulf of Oman- It is

mainly flat with coastal mountains in the N.

The mFrity of the population is nomadic
Arab and Ibadhi Muslim by religion. konofly.
oil, which has been extracted since 1967, ac-
counts for about 90% of the country's revenue.
Hisrory: Oman was settled by the Portuguese,
Dutch, and English in the 16th cmtury. Since
the 19th century Britain has been influential; it
supported the present sultan's overthrow of
his father in 1!70 and helped to defeat a Marx-
ist insurgency in 1975. Although a State Advi-
sory Council and a Council of State were
established in the 1990s. Oman rtimains an ab-

solute monarchy. Official language Arabic.
Currenqn rid Omani of 10@ baiza Area
300 000 sq km (120 000 sq mi). Population (2003

est): 2 621 000. Capital: Muscat.

Omar (or Umar) (d.644 AD) The second caliph
1634-41.)r, regarded by Islam as the founder of
the Muslim state. Omar continued the Muslim
conquests and in 638 visited Jerusalem after its
capture. He was murdered-

'Omar Khayyam (n048-ru2) Persian poet,

mathematician, and astronomer. His poems'

characterized by an agnostic and hedonistic
philosophy, were written in tfle form of ruba'is
(quatrains). The free translation of 75 of them
by Edward *Fitzgerald in 1859 became Popular;
more recent translations have also been made.

OmayyadsSee UMAYYADS.

ombudsman A person appointed to investi-
gate grievances against maladministratiorl The
post originated in Sweden in 1809. In the (JK an

ombudsman (the parliamentary commission'
er for administration) was first apPointed in
1967 to investigate comPlaints against central
government departments; comptraints against
health authorities are investigated by Health
Service C.ommissioners, appointed since 1973;

there have been ombudsmen for local govern'
ment si.nce 1lr4 In the 1980s and 1990s various
financial ombudsmen were set up to investi-
gate complaints against banks, insurance com'
panies, pension managers, etc

Omdurman ts 37N 32 29E A city in the su-
dm, on t}Ie River Nile. The Mahdi made it his
capital in 1885 but his successor, the Khalifa
was defeated by AnglGEgyptian forces under
Lord Kitchener in the battle of Omdurman
(1898). Population (198.3],:7267 An $rban area).

Omsk 5500N 73 22E A port in w central Rus-

sia at the confluence of the Rivers lrtysh and
Orn. Also on the Trans-Siberian Railway, it has
important engineering industries and oil refi-
neries. Population (1999 est): 1 1.S7 600.

onassat Aristotle Socr.tes (D06=7s)

Greek businessmarL rvho owned one of the lar-
gest independetrt shipping lines in the world
md during the 1950s became one of tle fi.rst to
construct supertankers. In 1!58 he rnarried Jac-
queline Kennedy, his second wife, after a long
relationship with Maria *Callas.

oncogene A gene responsible for turning a
normd cell iuto a cancerous cell Several vi-
ruses (called oncogenic viruses) are known to
carry oncogenes; when such a virus infects a
host ceu the oncogene dirctly transfoms it
into a cancer cell without altering the host
cell's genes.

On€ga, Lake A lake in I.{w Russia, the sec-

ond largest in Europe. It forms Part of the
water route from t}Ie Gulf of Finland to the
White Sea Area: 9887 sq km (3817 sq mi).

O'Neill, Eugene ($88-195i!) US dramatist.
His plays include Eeyond the Horizon (Lg?al,

Aana r;nristic (1921), the trilogy Mtu/,ling Be-
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cornes Electra (1931), The lceman Cometh ll9$1,
and the autobiographical Long Doy's Journey
iflto Nighr (1956). He won the Nohl Prize in 1936.

onion A hardy herbaceous perennial plant,
Allium cepa, probably native to central or W
Asia but now cultivated worldwide, mainly in
temperate regions, for its edible bulb. The ma-
ture plant has a long leafless stalk, which bears
a round head of small white flowers, and six
long slender leaves growing directly from the
bulb. Immature bulbs, together with their
leaves, are eaten raw in salads, etc.: these are
spring onions. Familyi Lilioceae.

Ontario A province of Canada, the most pop-
ulous and wealthy, stretching from the Great
Lakes N to Hudson Bay. It lies mainly on the
mineral-rich Canadian Shiel4 a rocky forested
plateau with many lakes and rivers. Most of
the population live in the fertile lowlands near
the S Great l,akes, dominated by the highly in-
dustrialized belt stretching from Toronto to
Windsor. Manufacturing and mining are both
important. Penetrated by French explorers md
fur traders in the Uth century, Ontario be-
came British (U63) and was settled by expatri-
ate Americans loyal to Britain after the
American Revolutio[ Area: 891]9+ sq km
(344090 sq mi). Population (2m1estl:n87440f,,
Capital: Toronto.

Ontarao, Lake ,q, hke in E Norrh America
the smallest and easternmost of the Great
Lakes. It is fed by the Niagara River and emp-
ties into tlle St Lawrence fuver. Area: 18 941 sq
km (7313 sq mi).

ontogeny See PHYLoGENY.

ontology The branch of pNlomphy that
deals with the theory of being. Ontological
theories may assert that only minds exist (ex-
treme idealism), or that only physical objects
do (see MATERIALTSM).

onyx A semiprecious stone consisting of a va-
riety of "chalcedony characterized by straight
parallel bands, often distinctly coloured Onyx
occurs in the lower part of steam cavities in ig-
neous rocks.

oolate A variety of *limestone consisting
mainly of beds of ooliths, spherical concretions
of calcite accumulated in concentric layers
around a nucleus (for example a grain of sand
or fragment of a shell). Although most oolites
are calcareous, oolitic ironstones also occur.

oJral A semiprecious stone consisting of a hy-
drous amorphous variety of silica- The precious
variety, used as a gem, shows a characteristic
internal play of colours (opa.lescence) resulting

from internal reflection and refraction of
light. It occurs in cavities in mmy rocks, de.
posited by percolating silica-bearing water.

OPECSee oncaxrzATroN oF pETRoLEUM Ex-
PORTING COUNTRIES.

open-hearth process A technique for
making rsteel from *pig iron, scrap steel, and
iron ore, developed in the 1850s. The prmess
uses gaseous fuel, which is preheated by the ex-
haust gases from the furnace. The molten
metal lies in a pool at the bottom or hearth of
the furnace.

Open University 1OU),t nonresidential un!
versity in the UK, established in 1969 to provide
further education on a part-time basis for
adults by means of correspondence courses and
radio and television programmes, supportd
by a tutor-counselling service at regional cen-
tres throughout the country. It is open to any-
one regardless of previous qualifications, age,
or school attended. The first courses started in
19'1. More recently the OU has moved into non-
degree forms of continuing eduGtiorl.

opCra A staged dramatic work in which all or
most of the text is set to music. Opera origi-
nated in Florence in the early 17th century as

the result of attempts to revive Greek tragedy
and to reproduce its musical elements. These
becme the aria recitative, and chorus of o1rer.
atic convention. The earliest op€ra still in the
modern repertory is Monteverdi's Uf eo \7@71.
Opera seria is the Italim style of opera de
veloped by such comPosers as Scarlatti and
Handel and dnracterized by a heroic or
mythological plot. Opera buffa is a form of
comic opera containing some spoken dialogue.
It developed in the early 18th century and was
originally performed between the acts of
opera seria. At the end of the 18th century
Mozart perfected opera buffa. In the early 19th
century the influence of Romanticism gave
rise to the works of Weber and Meyerbeer,
while the Italian bel canto ('beautiful singing")
tradition was maintained by Bellini, Rossilri,
and Donizetti In the mid-19th century the mu-
sical and dramatic elements of opera were in-
tegrated by Wagner in his opera rycle Der Ring,
des Nihlungen(1t!69-75) and his subsequent op
eras. Verdi extended the emotional and dra-
matic range of Italian opera- The realism of
Bizet's Carmen (1875) influenced Leoncavallo,
Mascagni, and Puccini. In the 20th century a
wide variety of operatic styles flourished,
including the dramatic realism of Janiiiek
and the neoclassicism of Stravinsky. Richard
Strauss's operas were greatly influenced by
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Wagner. Other important operatic comPosers
of the past hmdred years include Prokofiev,
Britterl Henre, md Tippett.

ophthalmology The medical specialty con-
cerned with the study, diagnosis, and treat-
ment of diseases of the eye. Ophthalmologists
are dmtors specializing in this. Optometry is
the assessment and correction of visual de-
fects, and opticians are not doctors: ophthalmic
opticians (or optometrists) both test eyesight
and prescribe suitable lensesi dispensing opti-
cians make and fit glasses.

opium The dried juice obtained from the
seed capsule of the *opium poppy, PaWeer som-

niferum,an annual culti\rated in N temperate
and subtropical regions. Opium is extracted
from the latex of the pla[t, which exudes from
notches made in the half-ripened capsule. A
narcotic drug, opium has been used for cen-
turies in medicine for the relief of pain. Al-
though still sometimes given in the form of
laudanum (tincture of opium), its main legiti
mate uses today indude the extraction of its
active ingredients-*morphine (first isolated
in 1803), codeine, papaverine, etc.-and prepara-
tion of their derivatives (e.g. heroin). Because

opium causes *drug dependence and over-
dosage cm be fatal, its preparation and use are
strictly controlled. (lllegal trading continues
however.) India, Turkey, and Afghanistan are
the main opium-producing countries.

Opium Wats 1. (1839-42) The w between
Britain and Chim prtripitated by the confiso-
tion by the Chinese Government of British
opium stores in Canton and the murder of a

Ctrinese by British sailors. The British victory
led to five treaty ports being opend to British
trade and residence. 2. (1856-50) The war be-
tween Britain and France, on one side, and
China- Its immediate cause was the boarding of
the British Arrow by Chinese officials. The al-
lied victory opened further ports to westem
trade and led to the legalization of opiurn

Oporto 41(BN 837vy The second largest ciry
in Portugal, on the River Douro near the At-
lantic coast. Built on terraces, it ha ma[y ta]l
granite houses and a modernized 13th{entury
cathedral. It is famous for the export (chiefly
to Britain) of its port wine. Populatiop (2000):

2629?f,

opossum A New World "marsupial belong-
ing to the family Didelphidae (65 spicies). Opos-
sums are the only marsupials outside
Australsia The ommorl or Virginian, opos-
sum (Didelphys marsupiatisl is cat-sized, with a
large pouch containing up to 15 teats.

Oppenheimer, J- Robert 0lxx-67) US

physicist, who contributed to quantum me
chmics md particle physics. In 1913 he wN put
in charge of the development of the atom
bomb at Los Alamos, New Mexico. After the
war he opposed the development of the hydro-
gen bomb md was labelled a security risk by
Senator Joseph Mccarthy's committee.

opposition An alignment of two celestial
bodies in the solar system" usuelly tlre sun and
a planet. that occurs when they lie directly op
posite each other in the sky. The angle planet-
earth-sun is then 1800.

optical activity The rotation of the plane
of polarization of plane *polarized light as it
passes through certain solutions and crystals.
The angle through which the plane is rotated is
directly proportiond to the pat}l length of the
light in the substance an4 in the case of a solu-
[ion, to its concentration. If the plane is rotated
clockwise (looking at the oncoming light) the
substance is said to b€ dextrorotatory. Iaevoro
tatory subEtances rotate the plane anticlock-
wise.

optics The branch of physics concerned with
*Iight and vision Optics is divided into two
majnr brandres: geometrical optics studies the
geometry of light rays s they pass through an
optical system; physical optics concerns light's
properties (e.9. *diffraction, *interference, and
polariation) and its interaction with matter
(e.g. in *refraction" scattering, and absorption).

oracle A response given by a deity, usually
through the medium of a priest or priestess, to
an individual's inquiry also, the sacred place at
whidr such responses were sought Although
occurring in Egyptian and other ancient civi-
lizations, the best-known oracles were those of
classical Greece, especially the oracle of Apollo
at Delphi-

otal contraGeptave A hormonal drug-
usually a mixture of an *oestrogen and a syn-
thetic progesteione-taken in the form of
tablets ('the Pill') by women to prevent con-
ceptiorl Oral contraceptives act by preventing
the monthly release of an egg cell from the
ovary. They may cause depression, high blood
pressure, weight gain" and in rare cases throm-
bosis.

Oran 3545N 038W A port in Algeria. on the
Mediterranean Sea Under intermittent Span-
ish occupation from the 16th to t}Ie l8th cen-
turies, it was occupied by Frmce from 1831

until Algerian independence (1952). Population
(1!,98): 6e2 s16.
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Ofange One of several small erergreen trees
or shrubs of the genus Citrus, native to SE Asia
but cultivated throughout the tropics and sub-
tropics. They have thick shiny leaves and clus-
ters of fragrant white flowers. The globular
fruit has a dimpled orange or yellow rind and a
juicy pulp. Fruit of the sweet orange (C. sinensis)
is eaten fresh while that of the Seville orange
(C. aurantiuml is used to make m:rrmalade. Or-
anges are also used in soft drinks and confr-
tionery. Family Rutaceae. See also't ANGERTNE.

Orange The ruling dynasty of rhe Nerher-
lands since 1815. In the 15th century the Princes
of Orange, in S France, married iDto the House
of *Nassau. William the Silent (1533-84), Prince
of Orange-Nassau, led the Revolt of the Nether-
lands against Spain He and his descendants
(one of whom became William III of England)
were stadholders (chief magistrates) of the
United Provinces of the Netherlands until its
collapse in 1795. In 1815 the family were re-
stored as monarchs of the newly established
kingdom of the Netherlands.

Orange Fi€e State (Afrikaans name:
Oranje Vrystaat) A former province in South
Africa consisting mainly of the undulating
plain of the Highveld- Agriculture is the lead-
ing economic activity. Mining has developed
recently: dimonds, gold, uraniunr" and coal are
produced. The province has a strong Afrikaner
culture. First settled by Voortrekkers in the
early 1!)th century, the area was under British
rule from 1848 until an independent Orange
Free State was recognized in 1854. It Fined the
Union of South Africa in 1910. In 1991 it became
the Free State region as part of administrative
reorganization. Ara:729"152 sq km (49885 sq
mi). Population (2002 est): 285D081. Capital:
Bloemfontein.

Orange Order An lrish sectarian society,
named after William III of England (previously
William of Orange), pledged to maintain the
Protestant succession. Formed in U95, follow-
ing William's defeat of the Roman C.atholic for-
mer king James II, it provided the backbone of
Ulster resistance to the *Home Rule move-
ment and remains the embodiment of Protes-
tant Unionism.

Orange River A river in SW Africa Rising in
NE Lesotho, it flows mainly W across the S,outh
African platau to the Atlantic Ocea[ The
largest river in South Africa, it forms part of
the border between South Africa and Namibia.
In 1963 the OEnge f,jver Project was begun to
provide, through a series of dams, irrigation

and hydroelectric power. Lengtlu 2093 km
(1300 mi).

Orang-Utan A long-armed great *aE,Pongo
pygmaeus, of Bo.rn€o and Sumatra Orang-utans
grow up to 120 cm tall, have long coarse red-
dish-brown hair, and are mainly vegetariarl
They are ttre only great apes outside Africa.

oratorio A musical composition, usually on a
religious subject, for soloists, chorus, and or-
chestra. The narne derives from the Oratory of
St Philip Neri in l6threntury Rome where
semidramatized versions of biblical stories
were performed with musical accompaniment.
Among notable oratorios are the St Matthew
and St Johfl P4ssiofls of J.S.Bach, Handel's Mes-
sioh Haydn's Ihe Creation, Mendelssohn's Elijah,
Elgu's Dreom of Gerontiils, and Tippett's Achild
of )ur Time.

orbita! An atomic orbital is the region
around the nucleus in which there is an appre-
ciable probability that an electron will b€
found. Each orbital has a fixed energy and a
shape determined by three *quantum num-
bers, one (n) indicating the most probable dis-
tance of the electron from the nucleus, one (l)
giving its angular momentum, and one (m)giv-
ing the orientation of the orbital if it is not
spherical. In the formation of a covalent bond
between two atoms, a molecular orbital con-
taining two electrons is formed See olso wAvE
MECHANICS.

ofchestfa A large instrumental ensemble.
The modern symphony orchestra, which
evolved during the 18th md'l9th centuries, has
string, wind (brass md woodwind), and percus-
sion sections. The Greek word orkestra origj-
nally referred to the round space between the
stage and the auditorium in ancient Greek the-
atres, which was occupied by the chorus, musi-
cians, and dancers.

orchid A herbaceous perennial plant of the
famtly Uchidaceae (about 20000 species), found
worldwide, especially in damp tropical regions.
Most temperate brchids grow normally in the
soil; while tropical orchids tend to grow non-
parasitically on trees (i.e. as epiphytes) and
form pseudobulbs (storage organs) at the base
of the stem. Each flower consists of three petal-
like sepals and three petals-the lowest (label-
lum) being very distinctive. The one or two
stamens and stigma are fused to form a centtal
column that bears pollen grains grouped into
masses (pollinia), which are transferred to
other flowers by insects. The flowers of many
species are adapted to receive only a particular
species of insect; examples are the bee, fly, and

e
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spider orchids (genus Ophrys). Many orchids are
cultivated for ornament (s€e c.rMBIDIUM;
SLIPPER oRcHID): one genus-*Vanillo-is of
commercial importance as the source of
vanilla flavouring.

Order of Merit (oM) A British order of
chivalry, instituted in 1902. lt comprises the
sovereign and not more than 24 men and
women of great eminence.

Order of the British Empire, The Most
Excellent A British order of knighthood, in-
stituted in 1917 and having five classes: Knights
or Dames Grand Cross (GBE); Knights or Dames
Commmders (KBE or DBEI Comanders (CBE);

Officers (OBE);and Members (MBE).

orders of architecture The fundamental
elements of classical *architecture, comprising
flve main types of supportive column-Doric,
Tuscar! Ionic, Corinthian, and Composite. The
column was developed by the Greeks and Ro-'

mans to such an extent that the proportiom
between its constituent parts determined the
proportions of the entire building. Each order
usually consists of four main parts, the base,
shaft, capital, and entablature, these having in-
dividual shapes and tlpes of decoration.

Ordnance Survey The offlcial mapmaking
body of the UK. Established in 1791, following
the mapping of Scotland (U26-90), it published
its first map in 1801. Maps ranging from the
large-scale 11250 (for malbr areas) to the small-
scale 11000000have since been produced. The
original scale to be used, the 163 360 (1 in:1 mi)
wtr converted to the metric scale of 1:50000 in
the 1970s. The First Series of the 1:50000 was
completed in 1976; this has now been replaced
by a Second Series with redrawn maps (the
"landranger" series), completed in 1988. Some
80% of the Suroey's income now comes from
the supply of mapping information in digital
form. See also DIGITAL MAPPING.

Ordovician period A geological period of
the Lower Palaeozoic era. between the C,am-
brian and Silurian periods. Itlasted from about
515 to 445 million years ago. It is divided into
the Upper and Lower Ordovician.

ore A rock body or mineral deposit from
which one or more useful matedals, usually
metals, cm be economically extracted. The
gangue is the waste mterial left when the de-
sired mineral has been extracted.

Oregano An aromatic perennial herb, Orig-
aflum vulgare, nalive to the Mediterranean and
W Asia. The dried leaves and flowers are used as

a culinary flavouring and the plant is a source
of essential oils. Family: LaWatae.

Oregon A stare in rhe USA, on the NW Pacific
coast. The C-ascade Range extends N-S dividing
the state b€twe€n the valleys of the W and the
dry plateau areas of the E. The economy is
based predominantly on agriculture and
forestry. Oregon is the nation's leading timber
state and approximately half its area is
forested; the Douglas fir is espcially impor-
tant. Oregon be_came a state in 1859, following
considerable migration of White settlers from
the Midwest during the 19th century. Area:
251180 sq km (96981 sq mi). Population (20@):
3 421 399. Capitat Salem.

Orestes In Greek legend, the son of *Aga-

memnon. King of Mycenae, and *Clytemnestra.

Encouraged by his sister *Electra, he avenged
his father's murder by killing Ns mother and
her lover Aegisthus.

Orff, Car! (189s-1982) German composer,
teacher, conductor, and editor. He developed a
monodic style of composition characterized by
lively rhythms; his best-known work is the or-
atorio Carflina Burana 11935-361.

ofgan A musical wind instrument of early
origin. The modern orgdn consists of a large
number of graduated pipes, some of which
contain reeds, fltted over a wind chest and
blown by manual or electric bellows. The pipes
are made to sound by depressing keys or ped-
als. Each pipe sounds one note, but groups of
duplicate pipes, called stops, can be made to
sound together or successively. Dfferent stops
have different tone colours, mmy of which re-
semble orchestral instruments. An organ con-
sole may have as many as five keyboards, as
well as pedals. Each keyboard has a separate
range of stops and different characteristics.
The action linking keys and pipes comists of a
series of rods called a tracker action or wires
conveying electriel impulses. Ihe modern
electronic orga[ consists of a series of elec-
tronic oscillators to produce notes, which are
then amplified

organic farming see FERTrLrzERs.

Organisation de l'Arm6e secrate
(OAS) An organization of French settlers in Al-
geria opposed to Algerian independence from
France. The OAS was established in l l md led
by General F.aoul Salan (1899-1984). Its cam-
paign of terrodsm in Algeria md Frmce
included the attempted assassination in Sep-
tember 1961, of the French president, de Gaulle,
who by March 1962 had reached agreement
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with the Algerian nationalists (see FRoNT DE
ttnfnerrox NATIoNALE). Salan was eptured
(imprisoned 1962-68) and the OAS collapsed.

Organization for Economlc Coopera.
tion and Development (OECD)An inter-
national orgmization founded in 1951 to
further world trade md cmrdinate aid to de-
veloping countries. It succeeded the organiza-
tion set up in 1918 to coordinate the *Marshall
Plan for European economic recovery after
World War II. The headquarters are in Paris.

Organization of African Unity (oAU)
Se€ AFRIcAN uNIoN.

Organizataon of Ameiican States
(OAS) A body founded in 1948 to foster mu-
tual understanding and cooperation between
American republics and collective security. It
is based on the "Monroe Doctrine, wNch dis-
couraged European intervention in the Ameri-
cas. Cuba was expeued in 1952.

Organization of Central American
States (ocAs) An international organization
fomded in 1951. Its members include C,osta
Rie, El Salvador, Guatemala, Honduras, and
Nicaragua, and its headquarters are in
Guatemala City. Its aim is to promote social,
cultural, and rconomic development through
joint action.

Organization of Petroleum Export-
ing Countries (oPEc) An organization
founded in 1!160 to represent the interests of
the chief oil€xporting nations (Algeda" In-
donesia, IrarL Iraq, Kuwait, Libya, Nigeiia,
Qatar, Saudi Arabia United Arab Emirates, and
Venezuela)in dealings with the major oil com-
panies. Since the mid-1970s OPEC has been less

effective in controlling the pria of oil due to
internal dissension and increased supplies
from nonOPEC sources. Ecuador left in 1992
md Gabon in 1995.

orienteering A navigational sport, held
over rugged country, that originated in Swe-
den in 1918 and is designed to test both intel-
lectual and athletic ability. Using a map and
compass, competitors run round a series of
control points in a prescribed sequence.

Orinoco, River The third largest river sys-

tem in South America- Rising in S Venezuela,
it flows in an arc forming part of the
Venezuela-{-olombia border before entering
the Atlantic Ocean via an extensive delta re-
gion. Drainage basin area: 940000 sq km
(365 000 sq mi)- Length: about 2515 km (1600 mi).

oriole A songbird belonging to an Old World
family (Oriolidoe; 28 species) occurring mainly

in tropical forests. Orioles generally have a
blackand-yellow plumage, measure 18-30 cm,
and feed on fruit and insects. The golden oriole
(Oriolus oriotusl is the only species reaching Eu-
rope. American orioles belong to the family
Icteridae (U speaes). They usually have a black
plumage with red, yellow or brown markings.

Orion a very conspicuous constellation that
m be seen from most parts of the world The
brightest stars, Rigel and *Betelgeuse, Iie at op
posite corners of a quadrilateral of stars with
Bellatrix and Saiph at the other corners. Inside
the quadrilateral three 2nd-magnitude stars
form Orionb Belt S of which lies the Orion
nebul,a.

Orkney lslands (tr Or*n€ys) A group of
about 70 islalds off the N coast of Scotland,
selnrated from the mainlmd by the Pentland
Firth The drief ones are Mainland (Pomona),
South Ronaldsay, Westray, Sanday, and Hoy.
The population is of Scandinavian descent,
reflecting the Islands'long connections with
Norway and Denmark. The group became an is-
land authority in t975. Agriculture is of major
importance; the Islands also serve as a base for
the exploitation of North Sea oil with a
pipeline from the Piper field. Area:974 sq km
(376 sq mi). Population (?.007\: 87.45. Adminis-
trative centre: Kirkwall.

Orl6ans 4754N 7:J4,E A city in N Frmce, the
capital of t}le Loiret department on the fuver
Ioire. In 1429, during the Hundred Years'War,
the strategically important city was delivered
from the English by Joan of Arc. Its cathedral,
which was destroyed by the Huguenots in 156t1,

was rebuilt in tlle 17th century. The focal point
of road and rail routes, Orl6ans has an exten-
sive trade in wine, brandy, and agricultural
produce. Population (1999): 112 833.

Orl6ans, Louis Philippe Joseph, Duc
d' (7747-931 French revolutionary. A cousin of
Louis XVI of France, he nevertheless supportd
the dissident Third Estate at the beginning of
the *French Revolution joining the radical.Ja-
cobins in U91 He was executed after his son
(later King Louis Philippe) had joined the Aus-
trian coalition against France.

ormolu (French: d'of molrlu, powdered gold)
Ornmental gilded brom used m embellish-
ment on furniture, especially French lEth- and
1gth-century f urniture.

Omithischia An order of herbivorous *di-

nNurs that lived in the Jurassic and Creta-
ceous periods (200-65 rnillibn years ago). They
had hip bones arranged like those of birds (the

e
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name means "bird Nps") and a horny b€ak at
the front of the Fw (teth were present only at
the rear). Some were bipedal while others
evolved to become quadrupedal md heavily
armoured. There were both amphibious md
terrestrial forms. See IGUANoDoN; srEco-
Sn.URUS; TRICERATOPS.

ornithology The study of *birds. Ornithol-
ogy is a popular pa.stime as well as a brmch of
mlogy the records of bird spottings made by
amateur ornithologists can be valuable in help-
ing to determine the trology and behaviour of
bird populations. Recovery of rings used in
bird-ringing experiments provides informa-
tion regarding the dispersion and migration of
birds. Many species are protected by legisla-
tion, md bird mctuaries have been estab-
lished

orogeny A period of mountain building. Sev-

eral major orogenies have occurred in the
earth's geological Nstory, major ones since the
Precambrian including the Caledonian (in the
Lower Palaeozoic) md the Alpine (in the Ter-
tiary). Orog€nesis is the process of mountain
building, including folding, faulting, and
thrusting, resulting from the collision of two
continents, which compresses the sediment be-
tween them into mountain chains (see ltltr
TECTONTCS).

Orpheus A legendary creek poet and musi-
cian, the son of the muse C-alliope by either
Apollo or Oeagrus, King of Thrace. After sail-
ing with the *Argonauts he married "Eury-
dice. After her deat[ he descended to Hades to
recover her. 'Persephone, charmed by his play-
ing on the lyre, released Eurydice but Orpheus
lost her when he disobeyed the gods'command
not to look back at her. He was murdered by
the Maenads, followers of *Donysus.

orrisroot The fragrant rhizome (under-
ground stem) of several European plants of the
genus lris. It is dried and ground for use in per-
fumes and medicines.

orthoclase An alkali potassium *feldspar,

KAlSi3Os, found in acid igneous rocks and in
mmy metamorphic rocks. It is white, pink, or
greenish grey, and is softer than quartz. C.om-
mercially, orthoclase is frequently obtained
from pegmatites; it is used in the manufacture
of glass, ceramic glazes, and enamels.

Orthodor Church The federation of self-
governing Churches historically usociated
with the eastern part of the Roman Empire
and separated from the l^atin Churdr since
1054; also called the Eastern Orthodox Ctrurctl

The four ancient patriarchs of Orthodoxy are
of Constantinople (which has primacy of hon-
our), Alexandria Antiocll and Jerusalem; in ad.
dition there are patriarchs of Moscow, Cmrgia,
Serbia Bulgaria. and Romada" lndependent or-
thodox Churdres exist in Greece, Cyprus, AIba-
nia, the Czech Republic, and Poland. There are
also congregations in other countries, [xrny es-
tablished by Russian funmigrants after the Rev-
olution. Govemment is by bishopa, who must
be unmarried, priests, and deacons, who play
an important liturgical role. The Orthodox
Church claims the authority of *apostolic suc-
cession and regards itself as the one true
Churcll accepting as doctrine only the *Nicene

Creed. Its worsNp is sacramental and centred
on the Eudnrist and the ancient liturgies of St

John Chrysostom and St Basil, which are always
solemnly celebrated and sung without accom-
paniment. The veneration of *icons is a dis-
tinctive feature of Orthodox worship; statues
and other threedimensional images are for-
bidden Easter is the main feast of tlle Church
year. See olso cREEK oRTHoDox cHURcH;
RUSSIAN ORTHODOX CHURCH.

orthopaedics The medical specialty con-
cerned with treating deformities caused by dis-
ease of and injury to the bones and i)ints. This
includes the use of surgery (especially for ar-
tificial hip !:ints), manipulation, tractiorl etc.
in correcting deformities and fractures, to-
gether with rehabilitation of patients.

OrthoPtera A mainly tropical order of gen-
erally large stout-bodied insects (15 000 species),
including the *grasshoplrrs and *crickets. The
hind legs are enlarged and specialized for
jurnping and the large blunt head has biting
jaws for feeding on vegetation. Few species are
good fliers. Many species produce sounds by
rubbing one part of the body against another
(stridulation).

ortolan A Eurasian *bunting, Emkriznhmt*
lof,a, about 16 cm long, having a brown-
streaked plumage with a yellow throat and
pinkish belly. large numbers are trapped as

table delicacies on their autumn migration to
N Afrie and the Middle East.

Orton, Joe (Kingsley) (1933-G7) Bdrish
dramatist, whose black comedies on themes of
sexual perversion and corruption included Loot
(1%6) and What the Butler Saw (1969). A homo
sexual, he was murdered by his lover.

Orwell, George (Eric Blair; 19o3-s0) British
novelist and writer, born in India His nonfic-
tion indudes Doilm and Ofi in Paris and lmrdon
(1933), The Road to Wigan Pier l1ryl, alrd Homage
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to Cataloflia (L936\ Animal Form (7915) is an anti
Stalinist allegory andNineteen Eighty Four gyr!91

a pessimistic view of a totalitarian future.

oryrx A desert antelope, Oryx gazella, which
comprises two races, beisa and gemsbok, of S

and E Africa Orp<es have long slender straight
horns and are greyish brown with black mark-
ings on the face and legs. The Arabian oryx (0.
leucoryxl and the N African scimitar-horned
oryx (O. tao) are both endangered species.

Osaka 344oN 135308 A port in Japan, in Sw
Honshu on the Yodo delta. The third largest
city in Japal it was a leading commercial cen-
tre by the 17th century. It is also a cultural cen-
tre. Together with Kobe, Kyoto and several
small cities it forms the important Osaka-Kobe
industrial area" Population (19115): 2 602 352.

Osborne, John (1929-%) British dramatist,
one of the original Angry Young MeI)" best
known for his play Imk Bark in Anger (1956). His
criticism of contemporary Britain continued
in such plays as lhr Entertainer 196'7\ A Patriot
for Me (1965), and 14/est of tuez (]gnl. Other
plays include Luthcr (19@), lnadmlssible Evidence

11*4],, and De jd v u (19921.

Oscar &e AcADEMY oF MorloN PrcruRE
ARTS AND SCIENCES.

Osiris The Egyptian god of the dead, the
brother md husband of *lsis; as the fattrer of
*Horus (the sun), he was also the god of re
newal and rebirttr He ms killed by his evil
brother *Set. After Isis had magically recon-
structed his body, he became ruler of the un-
derworld Dead pharaohs becaine identified
with Osiris.

Oslo (former name (182-1925): Kristiania)
59 56N 10 54E The capital and main port of Nor-
way, situated in the SE at the head of Oslo
Fjord It is the financial and industrial centre
of Norway and is also a cultural centre.
Founded in the l1th century Oslo became capi-
td in 1299 and developed into an important
trading post under the influence of the
Hanseatic League. Population (2000 est): 507 467.

osmaridium A naturally mcurring alloy con-
sisting mainly of osmium and iridium. It is
hard and resistant to wear.

osmaum (Os) An extremely hard bluish-silver
metal of rhe platinum group. It is one of the
densest elements known (relative density 22.6).
Its malrr use is in the production of hard alloys
with other noble metals, for pen nibs and elec-
trical contacts. At [o 76: at wt 1902: mp 3033 I
20"q bp so12 t 100'C

OSmosiS The passage of a solvent from a less
concentrated into a more concentrated solu-
tion through a semipermeable membrane (one
allowing the passage of solvent, but not solute,
molecules). Osmosis stops if the pressure of the
more concentrated solution exceeds that of
the less concentrated solution by an amount
known as the motic pressure between thern
ln living organisms the solvent is water and os-
mosis plays an important role in dfecting the
distribution of water in pla[ts and animals,
causing water to pass into and out of cells.

osPney A large *hawl(- Pondion holiaetus, also
called fish hawk occurring worldwide (except
in South America) around coasts and inland
waters. It is 55 cm long and its plumage is
brown above md white below. It feeds mostly
on pike and trout, caught in its talons, which
are covered in rough spikes to help grasp prey.

Ostend 1 13N 2 558 A seaport and coast in l.Iw
Belgium, on the North Sea- Ostend is the head-
quarters of the country's flshing fleet and
maintains a cross{hannel ferry service to
Dover, England- Population (1995 est): 68 858.

osteoanhritis A disease of the 1i:ints,
mainly back hips, and knees, in which their
internal surfaces are rubbed away and they
become swollen and painful. This becomes in-
creasingly common as people age. Drugs can re-
duce the pain as can surgically installed
artificial hips and knees. See also anTHRrrrs.

osteopathy A system of healing by manipu-
lation and m:rss:rge, based on the theory that
nearly all diseases are due to the dispLacement
of bones, especially the bones of the spine. Os-
teolnthy is of use in reteving disorders of the
joints, bones, and muscles, especially those
causing back pain.

Ostia A town of ancient Rome, at the mouth
of the River Tiber. A malrr narral base under
the Republic, its prosperity \,vas greatest in the
2nd century ,to, when it was an important
commercial cmtre.

ostridr A fast-running flightless African
bitd,Sttuthio canclus, occurring in open grass-
land md semidesert regions. It is the largest
living bird Males may reach 25 m tall and are
black with white wing and tail plumes; fe-
males are smaller and mainly brown- Ostriches
have a long aknost naked neck a small head
and a ducklike bill used to feed on plant ma-
teriaL Order: Struthiani f ormes.

Ostrogotts A branch of the *coth$ forced
W of the River Dniester by the *Huns (375 AD).
In the 6t}l century they frequently invaded N

e
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Italy and captured much of the Balkans. Be-

tween 493 and 526 Theodoric (c.'145-526), their
leader, ruled Italy. The Roman Empire, subse-
quently destroyed the ostrogoths (562).

Oswald, Saint (c.605-41) King of Northum-
bria (634-41) after defeating and kiliing the
Welsh king, C-adwallader. He restored Chris-
tianity in Northumbria with the help of St
*Aidan. Oswald was killed in battle by Penda.

Feast day 5 Aug.

OSwigcim (C,erman name: Auschwitz) 50 02N
1911E A town in S Poland, site of a notorious
Nazi extermination camp during World War II.
Between two md four million people (mostly

Jews) were systematically murdered here. Parts
of the site are preserved as a monument. PoPu-
lation (latest est): 45 200.

Ottawa 45 25N 75 43w The Gpital of Canada,
in SE Ontario on the Ottawa River. It is two-
thirds English speaking and one-third French
speaking. Founded in the early 19th century as

a lumbering centre, it became national capital
in 1867. Population (1996): 323 34O.

Ottawa River A river in central Canada, ris-
ing in W Quebec and flowing W then SE down
the Ontaricquebec border to join the St
Lawrence fuver, as its chief tributary at Mon-
treal. It is linked with Iake Ontario by the
Rideau Cmal. Length:1120 km (696 mi).

otter A semiaquatic carnivorous mammal
belonging to the subfamlly Lutrinae (78

species), distributed worldwide except in Polar
regions, Australsia, and Madagascar. Otters
have a cylindrical body, waterproof fur, short
legs, partially webbed feet, md a thick taper-
ing tail. The Eurasian otter (Iutra lutro) is
about 12 m long. Chief genen: Lutro,Poraonyxi
family. Mustelidae.See also sEA orrER
Otto (l) the Great (912-73 AD) Holy Roman
Emperor (936-73: crowned 962). He suMued his
rebellious vassals, defeated a Hungarian inva-
sion at the great victory of Lechfeld (955), and
extended his influence into Italy.

Ofto, Nikolaus August (1832-91) cerman
engineer, who in 1876 devised the four-stroke
rycle, known as the Otto cycle, for the *inter-
nalrombustion engine. His engine made the
development of the motor car possible.

Ottoman Empire A Turkish Muslim em-
pire ruling large parts of the Middle East as

well m territories in Europe from the 14th to
the 20th centuries. Its capital was *Istanbul

(formerly Constantinople) md its rulers de
scendants of its founder Osman I (c. 1258-c.
1326). Originating around 1300 as a small Turk-

ish state in tuia Minor, in 1453 the Ottomans
capturd Cpnstmtinople md destroyed the
Eastern Roman (Byzantine) Empire. Ottoman
power culminated in the 16th century with the
conquest of Egypt and Syria (1517) and" under
Suleiman the Magnificent, Hungary (1529) and
territories in the Middle East and N Africa
From the flth century the Empire declined. In
Worldwar I the Ottomans supPorted Germany
and defeat brought the loss of territories'out-
side Asia Minor. The subsequent nationalist
revolution of Kemal *Atatiirk rePlaced tle Ot-
toman Empire with the state of Turkey (1922).

Ouagadougou 12 25N 1 30W The capital of
Burkina Faso, founded in the l1th century as

the centre of a Mossi empire. Population (1991i|

est):690000.

Oudry, JGan-Baptiste (1586-uss) French

"rococo painter and tapestry designer, head of
the "Beauvais (f34) and Gobelin (1735) tapestry
works. His illustrations to La Fontaine's Fables

are particularly well known.

Ouse, River The name of several rivers in
England, including: 1. A river in NE England,
flowing mainly NE through Yorkshire to join
the River Trent, forming the Humber estuary.
Length: 92 km (57 mi). 2. A river in S England,
flowing E and S across the South Downs to the
English Channel at Newhaven. Length: .18 km
(30 mi). &e olso GREAT ousE RrvBR

ovary 1. The organ of female animals in
which the *egg cells (ova) are produced. ln
mammals (including women) there are two
ovaries close to the openings of the Fallopian
tubes, which lead to the uterus (womb). They
produce both eggs and steroid hormones (see

OESTROGENS: PROGESTERONE) iN A TCgUIAT

cycle (see MENsTRUATIoN). 2. The part of a
flower that contains the "ovules. It is situated
at the base of the carpel(s) and becomes the
fruit wall after fertilizatiorl

Ovid (Publius ovidius Naso; 43 Bc-17 AD)
Roman poet. His poems include the Arnol'es and
the Ars omatoria,$ his characteristic tlteme of
love. His greatest work the M€romorphoses, is a
poem in 15 books including mythological and
historical tales. ln 8 AD he was exiled by the
emperor Augustus to the Black Sea-

ovule The structure within the ovary of a
*flower that contains an egg cell and nutritive
tissue. After fertilization it develops into the
*seed containing the embryo.

ovum see EcG.

Owen, David (Anthony Llewellyn),
Baron (1938- ) British politiciarL As a Labour
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MP (1%6-81), he was foreign secretary (192-
79). A cofounder of the Social Democratic Party
(SDP), he became leader in 1983 but resigned in
19tt7 when the party merged \ rith the Liberals.

Owen, Robert (17 -1858) British philan-
thropist and manufacturer. In 1800 he beGme
manager of the mills at New lanark, Scotland,
where he established a model community with
improved housing and working conditions. He
later established cooperative societies for the
unemployed and cofounded the Grand Na-
tional Consolidated Trades Union in 1834.

Owen, Wilfred (1893-1918) British poet. His
poetry written during World War I includes
"Strange Meeting" and "Anthem for Doomed
Youth.' He was killed in actiorl His friend
Siegfried "Sassoon edited his Poe,rxs (1920).

Owens, Jesse Uohn Cleveland O.; 1913-80)
US Black atHere. In 1935 he ser six world
records in 45 minutes (in the long jump, 100
yards, 220 yards, 220 metres, 220 yards hurdles,
and 220 metres hurdles). At the Berlin Olym-
pics (1936) he won four gold medals.

owl A nmturnal bird of prey belonging to an
otder (Strigirormes) of worldwide distribution.
There are two families: Strigidae (typical owls)
andTytonidae (barn and bay owls). Owls have a
large head with large forward.facing eyes sur-
rounded by a facial disc of radiating feat}lers,
soft plumage, usually brown and patterned,
md a short sharp hmked bill. Owls hunt mam-
mals, birds, and insmts. They raage in size
from 16 cm (pygmy owls: genus Glailcidiunl to
70 cm (eagle owls; genus Bubo). See BARN owL;
TAWNY OWL

oxalic acad (or ethanedioic aci4 (CooH),)
A colourless poisonous soluble crystalline solid.
Potassium and sodium salts are found in
plants. Oxalic acid is used as a metal cleaner
and for bleaching textiles and leather.

oxeye daisy A perennial herb, Chrysonthe-
mufi leilcanthemurn, also called moon daisy or
marguerite, found in grassland and wasteland
tlroughout Europe. lt has large solitary flower
heads with long rvhite rays surrounding a yel-
low central disc. Fan1ly: Compoitae.

OXFAM A British charity founded in 1912,
and registered in 1918 as the Ordord Commit-
tee for Famine Relief. Its purpose is to relieve
suffering tlroughout the world. Its long-term
projects include medical social, and economic
research and training schemes

Oxford 5146N 115W A city in S cenrral Eng-
1an4 the administrative centre of Oxfordshire
on the Rivers Thames and Cherwell. It is the

site of the University ofordor4 one of the old-
est universities in Europe, dating from the
12th century. The University is organized as a
federation of colleges, which are governed by
their own teaching staff ('fellows"). The first
college, University College, was founded in
12219. Other notable colleges include All Souls
(1438), Christ Church (15a5f and Iady Margaret
Hall (1878), which was the first women's college.
In the Civil War Oxford was the royalist head-
quarters. College buildings dominate the city
centre, with business lnrks on the outskirts.
The motor-car works at Cowley now employs
only a fraction of its former workforce. Ox-
ford has one of the world's great libraries (the
Bodleian Library, 1602). Population (1991):

7276m.

Oxford, Provisions of (1258) The scheme
of constitutional reform imposed upon Henry
III by his barons at Oxford following their op-
position to excessive taxation. His repudiation
of the Provisions (1261) led to the Barons'War.

Oxford Movement A movement within
the Church of England emphasizing the
Catholic principles on which it rested- Led by
*NewmarL Jobn Keble (U92-1856), Edward
Pusey (1800-82), and James Froude (1818-94) of
Oxford University, ir was initiated in 1833 md
greatly invigorated AnglicanisD See alm
ANGLO-CATHOLICISM.

Oxfordshire A county in the S Midlands of
England In 1974 it gained a large part of NW
Berkshire. It consists mainly of a broad vale,
crossed by the River Thames, with the
*Chiltern Hills in the SE and the *Cotswold

Hills in the lIW. It is chiefly agricultural; in-
dustries include light manufacturing, elec-
tronics, and tourism (centred on Ot'ord). Area:
2611 sq km 0m8 sq mi). Population (2001):

605492. Administrative centre: Odord.

oxidataon and reduction oxidation is the
chemical combimtion of a substance with oxy-
gen An example is the combustion of carbon
to carbon dioxide: C+ Or-+ CO, The converse
process, removal of oryger1 is known as reduc-
tioru eg. the reduction of iron oxide to iron:
Fero3 + 3C -J zFe + 3CO. Reduction dso refers to
reaction with hydrogen and oxidation to re
moval of hydrogen. More generally, an oxida-
tion reaction is one involving loss of electrons
and reduction a gain of electrons. Usually oxi
dation and reduction reactions ccur together.
Thus, in the reaction of ferric ions (Fe&) with
stannous ions (Sn'?-), the ferric ions are reduced
to ferrous ions (Fe2') and the stannous ions oxi-

GI
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dized to stannic ions (Sno-). Reactions of this
type are called redox reactions.

oxidation numb€r (or oxidation state)
The number of electrons that would have to be
added to an atom to neutralize it. Thus Na*, Cl ,

and He have oxidation numbers of 1, -1, and 0,

respectively. Rules have been developed for
assigning oxidation numbers to covalently
bound atoms depending on the electric charge
that the atom would have if the molecule ion-
ized.

oxpeckerAn African songbird, genus Bupha-
gzs, that feeds on ticks and maggots pecked
from the hides of cattle and game animals.
F am7ly. St ff nid oe (starlin gs).

oxygen (O) A colourless odourless gas discov-
ered by J. 

*Priestley. The element exisrs in rwo
forms-the diatomic molecule (O,), which con-
stitutes 21% of the earth's atmosphere, md
trace amounts of the highly reactive triatomic
allotrope, ozone. Oxygen is very reactive md
forms oxides with most elements. In addition
to its vital importance for plants and animals,
its major use is in the production of steel in
blast furnaces. It is obtained by the distillation
of liquid air. At no 8; at wt 15.9994; mp
-278.79" Ci bp -182.97'C.

oxygen cycle The process by which oxy-
gen-present in the atmosphere or dissolved in
water-is taken in by plants and anima.ls for
use in *respiration (intercellular combustion
of fmd materials to provid€ energy) and re-
leased into the environment as a waste prod-
uct, mostly in the form of free oxygen (by
plants in photosynthesisl Oxygen is often com-
bined in organic and inorganic compounds,
which may also be considered as part of the

rycle. See also cARBoN cyclE; NITRoGEN
CYCIE.

oyster A sedentary *bivalve mollusc belong-
ing to the fanily Ostreidae (true osyters), of
temperate md warm seas. The lower plate
(valve) of the shell is larger and flatter than the
upper valve; they are held together by an elas-
tic ligament md powerful muscles. Edible oys-
ters are cultiEted for their white flesh: pearl
oysters (family Aviculidael are cultivated for
their pearls, which they make by coating a
grain of sand lodged inside their shell with cal-
careous material.

oystercatcher A black or black-and-white
wading bird of a family lHaematopodidae; 4
species) mcurring in temperate and tropical
coastal regions. 40-50 cm long, oystercatchers
have a flattened ormge-red bill specialized for
opening bivalve molluscs and probing in mud.
Or der : Aar a dr ii f or me s.

ozone (q) A pale blue gaseous form of *oxy-

gen, formed by passing an electriel discharge
through oxygen (Or). Ozone is a poisonous un-
stable gas. It is used as an oxidizing agent, for
exarnple in water purification It is present in
small amounts in the atmosphere; mostly in
the ozone layer, which forms 11-26 km (7-16

mi) above the earth s surface as a result of dis-
sociation by solar ultraviolet radiation of mo
lecular orygen into single atoms, some of
wNch then combine with undissociated ory-
gen molecules. The ozone layer absorbs in t}te
230-320 nm waveband, protecting the earth
from dangerous excessive ultraviolet radia-
tioL In the 198os holes in the ozone layer were
detected over both poles, prompting the EU to
phase out the use of harmful CFCs (see Fruo-
RoCARBONS) by 1997, while other countries
agreed to limit such emissions in the Montreal
Pact (1990). See olso GREENHoUSE EFFEcr.
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ozone layer. Solar ultraviolet radiation breaks up

oxygen molecules (0r) into atoms, some of which
recombine with orygen molecules to fom ozone (0r).

Chlorine atoms from stable CtCs combine with 0, to
form chlorine monoxide (Cl0), which rbacB wlth atomic
oxygen to form 02 and chlorine atoms again. These Cl

atoms react again with 0,. Each chlorine atom can react
20 000 tims with ozone causing a severe drop in the
concentration of ozone in the ozone layer.



pacemaker A small section of specialized ofcattamelata-Machineryandtextilesarepro
heart muscle thar initiates heartbeat. It is situ- duced- Population (2m0 est): 2U 391.

ated in the dght atrium and contracts sponta-
neousl)4 the impulse to contract is transmitted
from the pacemaker to both atria and then to
the ventricles. If the pacemaker ceases to func-
tion (heart block) it may be replaced by a bat-
tery-operated device that stimulates the heart
to contract.

Pacific Ocean the world's largest and deep
est ocearl covering a third of its surface. It ex-
tends between Asia, Australia, Antarctica, and
America- It reaches its maximum depth in the
*Marianas Trench The S and E have a uniform
climate witi steady winds, but the W is known
for its typhmns, which cause cmtal flooding.
The Pacific has some diurnal and mixed tides,
while Tahitian tides follow the sun and not the
mooIL

Pacino, Al (1940- ) US actor, best known for
his film roles, often as violent but brooding
antiheroes. His films include the Godfather
(79721 and its sequels, kent of a Wornon (7992],,

which earned him an Oscar, and Itrsoflria
l2m2l.

Padang 100s 10021E A porr in Indonesia, in
W Sumatra. An early Dutch settlement, it
flourished when railways were built in the
19th century. It exports coal cement, coffee,
copra, and rubber- Population (1995 est): 721 500.

Paderewski, tgnacy (Jan) (1860-1941) Pol-
ish pianist, composer, and statesman. He
achieved an international reputation as a per-
former and composed a piano concerto and
many solo pieces. He was the first prime minis-
ter (1919) of newly independent Poland but re-
signed after ten months to return to his
musical carer.

Padua lltalian name: Padova) 45 24N 11 53E A
city in NE Italy, near Venice. An important city
in Roman and Renaissance times, it has several
notable buildings; in front of the Basilica of St
Anthony stands tlDnatello's equestrian statue

paedaatrics The medical specialty con-
cerned with the problems and illrresses of in-
fants and children from birth to adolescence.
Paediatricians must have a detailed knowledge
of obstetrics, genetics, and psychology. Their
work includes the management of handicaps
as well as the treatment and prevention of
childhood diseases.

Paestum The Roman name for Posidonia, a
Greek colony founded about 600 Bc on the SW
cGst of Italy. The remains of three great Doric
temples still stand there. Named after the
Greek sea god *Poseidon it was conquered by
Rome in 273 Bc.

Paganini, ttliccolo (1782-1840) Italian virtu-
oso violinist. After an adventurous youth he
toured Europe, astonishing audiences with his
techniques. He composed six violin concertos,
showpieces for violi+ including a set of varia-
tions on the G string, and 24 caprices.

pagoda A Buddhist shrine in the form of a
tower for housing relics of the Buddha. Ihgo-
das originated in India, where their standard-
ized form of a basic unit repeated vertically in
diminishing sizes was evolved. The pagoda
spread to Sri Lanka SE Asia, China, and Japan.
See illustration on p.666.

Paine, fhomas (1737-1809) British politicat
writer. In 124 he went to America" where his
Cofifion Seffe 17776) initiated the movement to-
wards independence. Back in England, he pub-
lished The Rights of Mafl (1797-921 ir defence of
the French RevolutioL Indicted for treason, he
fled to France, where he wrote The Age of Rea-

son (1795), a deist mmifesto. He died in poverty
in America.

paint A flnely powdered insoluble pigment
suspended in a binding medium; on applica-
tion to a surface the volatile components of
the binding medim evaluatq the drying oils
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pagoda. The exubelantly cuiling roofs ol $e tyPical

multistoreyed chinese pagda contrast with 6e more

restrained Japanese form.

oxidize, and the resins polymerize, leaving a

decorative or protective skin. The binding
medium consists of a drying oil (e.g.linseed oil
or tung oil), a resin (rosin or a slnthetic alkyd),
a thinner (turpentine, benzene, etc.), and a drier
(e.g. lead linoleate) to accelerate film formation.
Water-based emulsion paints consist of emul-
sions of a synthetic resin in water.

painted lady an orange, black, and white
butterfly, yaflessa cardui, of worldwide distrib-
ution. It cannot survive cold winters but mi-
grates from warrner regions each year. The
caterpillars feed mainly on thistles and nettles.

Paisley 5550N 425w A town in w central
Scotland, in Strathclyde Region near Glasgow.
Famous for shawls in the 19th century, Paisley's
textile industry is still important. The abstract
design used for the shawls is still known as

paisley pattem Dyeing, bleaching, engineer-
ing, and starch and cornflour manufacturing
are also important. Population (2001): 74 U0.

Paistey, lan (1926- ) Northern Irish politi-
cian; first minister of Northern Ireland (2007).

A minister of the Fre Presbyterian Ctrurch of
Ulster, he was a member of the Northern lrish
parliament (1970-72) before becoming a Demo-
cratic Unionist MP in the House of C.ommons

17974-85i 1986- ), an MEP (1979-2004I and a

member of the Northern Ireland assembly
(1998- ). He was a leading opponent of the
Good Friday Agreement (1998) but in 20Oi

agreed to take his party into government with
Sinn FCin.

Pakistan, lslamic Republac of A country
in S Asia bordering on lran, Afghanistan,

Chrna and India- The W is mountainous and
the E has areas of desert, while the River lndus
rises in the Himalayas in the N and flows S to
the Arabian Sea The population is a mixture of
many Asian and Middle Eastern racial groups.
9"/, of the population is Muslim. Economy.

mainly agricultural, producing cotton, rice,
wheat, and sugar cane. Pakistan has become a
major exporter of cotton and cotton yarn and
cloth. Ctremical fertilizers, cement, sugar, and
handicrafts are also produced, and a steel in-
dustry is being developed- Fishing is increas'
ingly important. Resources include coal iron
ore, copper, limestone, oil, md Iarge quantities
of natural gas. Historl the history of Pakistan
is that of *India until 1917, when it was created
to satisfy the Muslim League's demand for a

separate state for the Muslim minority. It con'
sisted of two separate areas; West hkistan
comprised Baluchistan, the Northwest Fron-
tier, West PunFb, and Sind, while East Pakistan
was formed from East Bengal. The most seri-
ous problem has been conflict between Pak-
istan's diverse ethnic groups. As a result, each
of Pakistan's three constitutions (1956, 1962,

1973) has been replaced or suspended. The elec-
toral victory in East Pakistan of the Awami
League (1970), which demanded regional auton'
omy, led to its secession as *Bangladesh (1971).

From 1972 to 1989 Pakistan withdrew from the
Commonwealth. Unrest followd the disputed
192 elections, leading to a military coup by
C,€n Zia ul-Haq. The former prime minister,
Zulfrkar Ali Bhutto, was executed (7979l.Zieb-
came president in 1978; after he was assassi-

nated in 19E8 Bhutto s daughter B€nazir Bhutto
became prime minister. ln 1990, in the wake of
ethnic violence, Bhutto was dismissed Her suc-
cessor, Nawaz Sharif, was dismissed in 1993 fol-
lowing accusations of corruption; Bhutto was
re-elected but in 1996 was again dismissed on
grounds of corruption. Sharif was reelected in
1997 blut faced constitutional disputes, ethnic
violence, and deepening economic crisis. In
1999 Sharif was deposed in a coup led by
Gen Pervaiz Musharraf, who subsequently be-
came president. Musharrafs supporters won
elections in 2002, but these were widely seen
as flawed The country was suspended from
the C,ommonwealth from 1999 to 2m4" The
long-running border dispute with India over
Kashmir escalated sharply in 2002 but there
have since been peace talks. Official language:
Urdu. Currenqr Pakistan ru1re of 10o paisa
Area (excluding Jammu and Kashmir): 80393
sq krn (310322 sq mi). Population (2007 est):
7il 7 41 924 Apital Islamabad.

Palace of Westrn:nsterThe British parlia-
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mentary buildings in WestmiDster, London,
containing the House of C,ommons and the
House of Lords (see PARLIAMENT). It is also
known as the Houses of Parliahent. A royal
palace of medieval construction until the 16th
century, when it assumed its present function,
it was largely burnt down in 1834, only the
Great Hall surviving. It was rebuilt in the
gothic revival style by *Barry and *Pugin See

also BIG BEN.

Palaeocene epoch see TERTTARv pERIoD.

Palaeolithic The earliest division of the
*Stone Age. lt extends roughly from the emer-
gence of man to the end of the last ice age. The
Palaeolithic has three phases: Lower, begiming
as much as 3500000 yeils ago and character-
ized by pebble-tml manufacture; Middle, be-
ginning about 70000 years ago and assmiated
with *Neanderthal man; arrd Upper, beginning
about 40000 years ago and associated wit}I
*Cro-Magnon man.

palaeomagneti3m 'Ite history of the
earth's magnetic fleld (see GEoMAGNETIC
FIELD) as determined from the remanent mag-
netism of rocks. The study assumes that the
principal component of igneous and sedimen-
tary rocks'magnetism was determined at or
near to the time at which the rocks were
formed Palaeomagnetism Provides evidence
for continental drift (see PLATE TECToNICS)
and the movement of the magnetic po1es.

palaeontology The study of ancient organ-
isms from their *fossil remains in the rocks.
Fossils are used to correlate bodies of rock and
establish their stratigraphic relationships with
each other; this fleld is called biostratigraphy.
The study of ancient microscopic organisms
(microfossils) is called mioopalaeotrtologJr.

Palaeozoic era The era of gmlogical time
between the Prmmbrim and the Mesozoic,
lasting from about 590 to 240 million years ago.
It is divided into the Lower Palaeozoic, which
contains the Cambrian, Ordovician, and Sil-
urian periods, and the Upper Palaeozoic, con-
taining the Devonian" Carboniferous, and
Permian. It is the first era of Phanerozoic time.

Palate The roof of the mouth which is di-
vided into two parts. The soft palate at the
back of the mouth is composed of mucous
membrane and prevents food Passing into the
nose during swallowing. The hard palate, fur-
ther forward. is composed of two fused halves
made up of the palatine bone and part of the
maxillary (upper jaw) bones.

Palatinate Two regions of W German),: the

Lower (or Rhenish) Palatinate is now in Rhein-
land-Pfalz, Baden-Wtirttemberg, and Hessen
and the Upp€r Palatinate is now in Bamria. In
1156 the title of count palatine was bestowed
by Emperor Frederick I on his half-brother
Conrad, whose territories included v/hat later
became the Rhenish Palatinate. When" in 1214,

it passed to the Wittelsbach family, their lands
in Bavaria b€came the Upper Palatinate. From
1356 the counts palatine were electors of Holy
Roman Emperors. The two Palatinates were
separated from 1648 ll]t7l lm. In the early
19th century the Lower Palatinate was divided
between Frmce md various German states and
the Upper Palatinate passed to Bavaria-

Palau See srrau, REPUBLTc oF.

Palermo 3808N 1323E A port in ltaly, rhe
epital of Sicily. Founded by the Phoenicim in
the 8th century Bc, it became the chief town of
the island under the Arabs (gth-flth centudes).
Buildings include the gothic cathedral and the
Norman palace. It has shipbuilding and textile
industries. Population (2004 est): 579730.

Palestine (or Holy land) A historic area in
the Middle East, consisting of the area between
the Mediterranean Sea and the River Jordan. It
now comprises *Israel and the Israeli-occupied
territories. Sacred to Jews, Ctrristims, md Mus-
lims alike, the area has been much fought over.
Towards the end of the 2nd millennium Bc it
was settled by the Hebrew people, and in about
1000 Bc a Hebrew kingdom was founded by
Saul. Following the reign of Solomon it was
split irrto Ismel" later conquered by the Assyri
ans, and Judah (seeJUDAEA), later conquered by
the Babylonians. From the late 4th century AD
many Jews left Palestine, which became a cen-
tre first for Christian and later for Muslim pil-
grimage (following Arab conquest in 636 AD).
Christianity was reinstated in the area by the
conquest of the Crusaders (1099 until the 13th
century). After a period of Egyptian rule it fell
to the Ottoman Turks (1516), who ruled it until
World War I. From the mid-19th century Jews
returned from the Diaspora to settle in Pales-

tine. The late 19th century saw the beginning
of *Zionism and in 1909 Tel Aviv, the first new

Jewish city, was fourlded- In 1918 Palestine was
captured by the Britistr" who supported the
Jewish demand for a Jewish nation in Palestine.
This provoked unrest and terrorism among
the Arab population, who felt increasingly
threatened by Jewish immigration. In 1 7 the
problem was referred to the UN, which decided
to divide Palestine into two separate states,

Jewish and Arab. As this was accepted by the

Jews but not the Arabs, Britain renounced its

m
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mandate il 1918. The state of Israel was then
proclaimed and immediately attacked by the
surrounding Arab countries. They were re
pulsed and Israel greatly expanded its territory
the rest of Palestine was divided between Jor-
dan (the West Bank) and Egypt (the Gaza strip).
In 1995, following a peace agreement with the
*Palestine Liberation Organization, Israel
handed over the administration of the Gaza

Strip and parts of the West Bank to a new Pales
tinian National Authority. Yassir *Arafat was
elected (1996) first president of the Authority.
Further plogress was hampered by continuing
Arab violence and delays in Israeli troop with-
drawals. In 2001-02 rising casualties from Arab
suicide bombings led the Israeli military to tr-
cupy large areas of Palestinia terdtory. Fol-
lowing Arafat's death, Mahmoud Abbas
(1935- ) became president of the Palestinian
Authority. In 2006 legislative elections led to
victory for the militants of *Hamas and in 200'l
the organization seized control of the Gaza strip.

Palestine Liberation Organization
(PtO) An organization of various Palestinian
groups opposed to Israel, led by al-*Fatah. It
was founded in 1964; Yassir *Arafat became its
chairman in 1969. Terrorist actions carried out
by the PLO include the murder of 11 Israeli ath-
letes at the Munich Olympics (1972). In 1982 PLO
forces were expelled from Lebanon when ls-
rael invaded. In 1988 the PLO set up a parlia-
ment in exile (in Tunis)for the newly declared
state of Palestine. In the same year Arafat
adopted a more peaceful policy. A peace agree
ment was signed in 1993 by Arafat and Yitzhak
Rabin. The PLO renounced terrorism and rec-
ognized Israel's right to exist; Israel offered to
withdraw its troops from the Gaza Stdp and
the West Bank The Palestinians, under PLO
leadership, gained effective autonomy in these
areas in 1995. However, the p€ace prmess then
stalled, owing to violence from extreme Amb
factions and Israeli reluctance to withdraw
troops. A further land-for-secuiity deal was
signed by Israel and the PLO in 1998 but US-
brokered talks in 2000 ended in bitter failure.
Claims that the PLO was colluding in Arab sui-
cide bombings were used to justify Israel's re.
occupation of Palestinian cities in 2002.
Mahmoud Abbas (1935- )became chairman of
the PLO on AEfat's death in 2004

Palestrina, Giovanni Pierluigi da
(?7525341 Italian composer. He spent most of
his life in.Rome, as chorister, choirmster, or
maestro at churches including St Peter's. One
of the greatest masters of *polyphony, he com-
posed 93 masses,179 motets, and other pieces.

Palladio, Andrea (1508-80) Italian archi-
tect, born in Padu. Palladio is fmous for de-
veloping the architectural style now known as
Palladi.nis; based on classiml Romm public
architecture, it was introduced into England in
the early 17th century by Inigo Jones. Palladio's
first job was the remodelling of the basilica in
Vicena (begun 1319)md from that emerged a
hugely successful oreer. He produced villas,

lnlaces, and churches, the most famous being S

Giorgio Maggiore in Venice (begun]566).

palladium @d) A silvery-white noble metal
of the platinum group, discovered by W.H.
Wollaston (1766-1828) in 1803, and named after
the asteroid Pallas. It readily absorbs hydrogen
md is used as a catalyst for hydrogenation re-
actions; it is alloyed with gold to form white
gold. At no 46i at wt 106.4; mp 1555"C; bp
2964"C.

palm A monocotyledonous plet of the fam-
tly Palmae (or Arecoceaei abo\t 25C0 species), oc-
curring in tropical and subtropical legions. 1 to
60 m in height, palms have an unbranched
trunk crowned with a cluster of large leaves,
which are fm-shaped or feather{ike. The flow-
ers give rise to berries or drup€s (stone fruits).
Palms are important as a source of food (see co-
coNUT; DATE; sAGo), oil (see oIL rer,u), wax,
flbres, and building materials.

Palma (or Palnra de Mallorca) 3935N 239E
The capital of the Spanish Balearic Islands,
in Mairrca. Buildings include the gothic cathe
dral (1230-1601) md the 14th{entury Bellver
Castle. It is a port, tourist resort, and commer-
cial centre: industries include textiles and foot-
wear. Population (2005 est): 37523.

palm Civet A rummal of the fmlyViverri-
dae, smaller than true civets and more omnivo-
rous than *genets. Most palm civets are Asian
(the twGspotted palm civet (Nandiniaunotata)
is the only African species). The masked palm
crtet (Paguma laflatal is up to 140 cm long in-
cluding the tail (50-65 cm) and is mainly arbo-
real, feeding on fruit, insects, and vertebrates.

Palmer, Samuel (1805-81) British landsepe
painter and etcher. His best landscapeS, which
were either in sepia or watercolour, were
painted during his association (1826-35) with a
group of painters in Shorehanrc who shared
Palmer's admiration for William *Blake.

Palmercton, Henry rohn Temple, 3rd
Viscount (77U-75651 British statesman; for-
eign secretary (1830-34, 1835-41" 1846-51) and
Liberal prime minister (1855-58, 1859-65). He
entered parliament in 1807 as a Tory serving as
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secretary for war from 1809 to 1828, but by
1830 he had jnined the Whigs. His markedly na-
tionalistic foreign policy sought to defend con-
stitutional states and prevent a Franco-Russian
combination. As prime minister Palmerston
supported the Confederacy in the US Civil War
but was dissuaded from actively involving
Britain
palmyra A *palm tree, Borassus fiobellier,alt-
tivated in India and Sri tanka. The.timber is
used for construction and the leaves are used
for thatch and made into a t)?e of paper. The
sugary sap from the flower heads is fermented
to give palm wine and the kernels of the fruits
are eaterl

Palmyra (or Tadmor) 3436N 381sE An an-
cient Syrian desert city on the route of the
E-W caravan trade in the 2nd and 3rd cen-
turies AD. The ruins of the ancient city include
the remains of the Temple of Bel (Palmyra's
chief deity). Inscriptions in the Palmyric alpha-
b€t provide important information on Pal-
mlna's trade.

Palomar, Mount A mountain in the US,t in
California- It is the site of the Mount Palomar
Observatory. Its 508 cm (200 in) reflecting tele-
scope is among the largest in the world.
Height: 1870 m (61,10 ft).

Paltrow, Gwyneth (Kate) (1e3- ) US
f,lm actress. Her fllms include Emm (1996),

S:hakeslEare in lne (7s9€1, which earned her
an Oscar, and Sylvia (2003), in which she played
Sylvia Platll

Pamirs (or Pamir) A mountainous area of
central Asia, situated minly in TadzhikistarL It
consists of a complex of high ranges, with the
Tian Shan in the N, the Kunlun and Karakoram
in the E,and the Hindu Kush in theW. Its high-
est point in Tadzhikistan is Communism Peak,
at74%m(24590ft). In China it reaches 729 m
(25 326 ft) at Kungur.

Pampas The flat treless pla.iD.s of Argentina
They are of major agricultural importance in
the E, producing wheat, corrl and beef in par-
ticular.

pampas grass A perennial *grass of the
EeilJs Cortailcria, native to South America and
widely cultivated as an ornamental.C. argentea
grows in dense clumps, with leaves up to 2 m
long and flowering stems exceding 3 m in
length- The flowers form silvery-white plumes.

Pamplona 42,19N 139w A city in NE Spain,
in the Basque Provinces. It has a catltedral and
holds a renowned fiesta (during which bulls are
driven through the streets to the bullring). It is

an agricultural centre and its industries in-
clude traditional crafts and dremicals. Popula-
tion (1998 est): 1n 150.

Pan The Greek god of shepherds and their
flocks, the son of Hermes. He is usually por-
trayed with the legs, ears, and horns of a gmt.
He lived in the mountains and was associated
especially with Arcadia, where he played his
pipes (see PANPTPES).

Panama, Republic of A country in Central
America, occupying the Isthmus of Panama.
Narrow coastal plains rise to volcanic moun-
tains. The population is largely of mixed ln-
dian, European, and African descent. Economl
considerable revenue comes from receipts
from the Panama Canal and from international
capital. The main agricultural products are ba-
nanas rice, sugar, and maize; fishing (especially
for shrimps) is growing in importance. Indus-
tries include cement production and paper and
fmd processing: oil refining has declined.
Tourism is now the main source of foreign
revenue. Histor)4 the original inhabitants wue
destroyed following Panama's discovery by
Columbus in 1502 and Spanish colonization.
Panama later beame part of the viceroyalty of
Peru and then of New Granada In 1821 it be-
came part of newly independent Colombia,
from which it broke free in 1903 after a revo-
lution supported by the USA A military coup
in l96E brought Gen Omar Torrijos (l929_E1) to
power; in 1978 he retired as head of state. In
.1981 

C,€n Manuel Noriega (1938- ) took effec-
tive control. His alleged involv€ment in drug-
dealing and refusal to relinquish power
promptd the USA to send a military task force
(1989); he was deposed and takm to the USA,
where he was convicted on drug charges (1992).

In 1991 a new constitution abolished the armed
forces. In 1999 Mireya Moscoso became Pana-
ma's first woman head of state; Martin Torri-
irs, son of the fomer dictator Ornar Torrijr:s,
was elected president in 2004 Official lan-
guge: Spanisll Currenqr balboa of 100 cen-
t6simos. Area: 78045 sq km (3013a sq mi).
Population (2003 est): 3 116 000. Capital: Panama
City.

Panama Canal a crnal across the Isthmus
of Panama cormecting the Atlantic and Pacific
Oceans. Some 82 km (51 mi) long, it was begun
in 1880 by the French Panama Canal C.ompany
under Ferdinmd de *Lesseps. In 1903 the USA
acquired the construction rights from Panama
and the c:nalwas opened to commercial traffic
in 1914 The USA also acquired mvereignty in
p€rpetuity over the Panama Canal zone, a re
gion extending 8 km (5 mi) on either side of the

C
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canal. In 79n-78 two treaties restored Pana-
mmian sovereignty over the cmal and the
Zone (from 199), while also ensurilg their neu-
trality and the USA's continued use of its bases.

Full control of the canal reverted to Panama on
31 December 1999. Area: 1676 sq km (647 sq mi).

Panama City 5s8N 7931w The capital of
Panama. Founded by the Spmish in 1519 on the
site of an Indian fishing village, it was de-
stroyed in 1571 and rebuilt two years later 8 km
(5 mi) to the SW. It became capital of the newly
independent Panama in 190L The University of
Panama was founded in 1935 md that of Santa
Maria de la Antigua in 1965. Population (2000):

4-t59il.

pancneas A gland, about 15 cm long, situated
in the aMomen behind the stomactl' When
fmd passes into the intestine the pancreas se-
cretes several digestive enz]rmes that drain
into the intestine through the pancreatic duct.
In addition, small clusters of cells (called islets
of Langerhans) scattered throughout the pan-
creas secrete the hormones *insulin and glu-
cagon.

panda A bearlike mammal of the family Pro-

cyonidae. The giant panda \Ailuropoda melano-
Ieuca) is rare; it lives in the cold bamboo forests
of central China, feeding on young bamboo
shoots. Giant pandas are up to 1-6 m long and
have bold black and white mrkings. The red
pmda (Ailurus fulgens), also called the lesser
panda, lives in the forests of the Himalayas and
W China. 80-110 cm long including the bushy
tail (30-50 cm), it is red-brown with black
markings on its white face. It feeds on roots,
nuts, lichens, and bamboo shmts.

Pandora In Greek mythology, rhe first
woman, fashioned by Hephaestus and invented
by Zeus. She married Epimetheus, brother of
Prometheus. Her dowry was a box, which,
when opened, released all the vad€ties of evil
and retained only hope.

pangolin An armoured mmmal belonging
to the genus Monis and ordet Pholidota (7

species), of Africa and S Asia, also called scaly
anteater.30-80 cm long with long prehensile
tails, pangolins are covered on their backs with
overlapping horny scales. Toothless, with a

long sticky tongue, they feed at night on ants
and termites.

Pankhurst Emmeline (18s8-1928) British
suffragette, who founded, in Manchester, the
Women's Social and Political Union (1903). Im-
prisoned several times, she underwent hunger
strikes and forcible feeding. During World

War I, she encouraged the industrial recruit-
ment of women Her daughters Eme Grist+
bel Patrkhurst (1880-1958) and Sylvia Pankhurst
(1882-1960) were also suffragettes.

panPipes (r syrinr) An ancient musical in-
strument consisting of a row of small gradu-
ated pipes bound together. According to Greek
legend it was invented by *Pan, who pursued
the nymph Syrinx. When she was changed into
a reed by Apollo, Pan made the instrument
from the reed stem.

pansy A popular garden plait that is a hybrid
of the wild pansy (Viola ,ricolor), developed in
the early 19th century There are now many va.
rieties, up to 20 cm higlL with (usually) yellow,
orange, purple, browrL or white flowers. The
wild pansy, or heartsease, found throughout
Eurasia, has small flowers coloured purple. yel-
low and white. Family Violaceae. See olso vto-
I,ET.

pantheism Any belief or doctrine presenr-
ing the mtural world, including man, as part
of the divine. Paatheism is a predominant ten-
dency in Hinduism but is frowned on by or-
thodox Christianity.

Pantheon 1. A temple dedicated to the wor-
ship of many gods. The most famous is that in
Rome begun in 27 Bc but rebuilt about 118 AD.
A circular design topped by a huge concrete
dome, in 609 AD it beme the Church of Sta
Maria Rotonda 2. A building honouring the fa-
mous. The best known is that in Paris desigred
by Jacques Soufflot (1713-80) in 1759.

panfrerAcolour riety of leopard that has
a great deal of black pigmentation. Panthers
can occur among a litter of normally spotted
leopards.

pantomime A British form of dramatic en-
tertainment for , children, traditionally per-
formed at Olristmas. Although the word also
refers to several other dramatic forms, such as
mime plays and dmbshows, children's pan-
tomime developed during the 1fth century
from the harlequilade (see HARLEqUTN). Based
on fairy tales, pantomimes include popular
songs and slapstick comedy. The principal boy
is traditionally played by a girl, and the dame, a
comic old woman, by a man.

paPal states The central Italian states
under papal sovereignty between 756 and 1870.

They included parts of Emilia-Romagna, Mar-
che, Umbria, and Lazio. A major obstacle to the
1gth-century movement for Italian unification
(see RrsoRGrMENTo), they were finally an-
nexed in 1870. The popes refused to recognize
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their loss of temporal power until the *tat-
eran Treary (1929) esrablished the Varican City
as an independent papal state.

papaw (or papaya) A small tropical Arneri
can tree, Carica papaya, cuitivated throughout
the tropics. About 75 m tall it has lobed
toothed leaves and fragrant creamy-white
flowers. The yellowish fruit resembles an elon-
gated melon: its succulent pinkish or orange
flesh encloses a mass of seeds. The fruits are
eaten fresh, boiled, and in preserves or pickles
ald are a commercial source of the enzyme pa-
pain, used as a meat tenderizer. Family: Cori-
coceae.

Papeete u 32S 149 34W The capital of French
Polynesia, in NW Tahiti. A tourist centre, it is a
stop on many Pacific routes. Population (1996,

urban area): 121 000.

Paper A substance in sheet form made from
the pulped cellulose flbres of wood, grass, cot-
ton, etc., and used for writing and printing on,
wrapping, cleaning, etc. The Chinese invented
paper (c.2nd century Bc). Foreign comperition
meant a slow start to British paper making, the
first successful mill being set up about 1589. All
eaily paper was handmade; a machine for ruk-
ing paper in a continuous roll was not invented
until 1798, in France. Brought to England in
1803 by Henry Fourdrinier (1766-18t1), this ma-
chine picked up the pulp on a travelling wire
mesh and shook it until the fibres were inter-
laced and the water drained off, before passing
it through pressing and drying rollers. The
pulp for papermaking is obtained chiefly from
wood but also from esparto grass and rags (for
strong durable highquality paper), and in-
creasingly from recycled wastepaper.

papilloma A harmless tumour that grows
from the surface of the skin or from the lining
of a hollow organ, for example the bladder,
womb, or lungs.Warts md *polyps are types of
papilloma-

paprika See cAPsrcuM.

Papua New Guinea, State of A country
in the Paciflc Ocean, E of Indonesia- It consists

of the E part of *New Guinea ald several is-
lands, including the Bismarck Archipelago, the
N part of the Solomon Islands, and the Admi-
ralty Islands. Most of the population are
Melanesians. Economyi subsistence agriculture
and the growing of cash crops, such as co-
conuts, cocm, coffee. and rubber, are the chief
occupations. The chief mineral resource md
export is copper; mining on *Bougainville was
halted by secessionist violence in 1989. Other
exports include gold, coffee, cocoa timber, and
copra. Historl4 the SE part of the island of New
Guinea was mrexed byQueensland in 1883, be-
coming a British colony in 1888, known as the
Territory of Papua. The NE part came under
Australian rule in 1914 as the Trust Territory
of New Guinea. In 1921 the two territories in-
cluding their islmds were merged, later be-
coming a UN Trusteeship under Australia. It
was renamed Papua New Guinea in 191,
achieved self-government in 1973, and becme
fully independent in 195. In 1990 rebels on
Bougainville declared independence md flght-
ing broke out; a permanent ceasefire was
signed in 1998 and a political settlement agreed
in 2001 Official languages: English, pidgin, and
Motu. Currency: kina of 100 toea. Area:6284O
sq km (1786s6 sq mi). Population (2003 est):
5 583 000. Capital: Port Moresby.

papyruS An aquatic reedlike plant, Cyperus
paptras, tp to 3 m tall, originally cultivated in
the Nile delta of Eglpt and now growing wild
in parts of Africa and in Syria. It was used by
the ancient Egyptians to make paper, and also
for rope, mats, sails, and shoes. The pith was a
common food. Family'. Cyperaceae.

parabola The curve, formed by a conic sec-
tion, in which the distance from a fixed point
(focus) md a fixed line (directrix) are equal. In
Cartesian coordinates (see cooRDINATE sys-
TEMS) a standard form of its equation is y':=
4qx, for a parabola that is symmetrical about
the x-axis and cuts it at the origin (vertex).

Paracelsus (Theophrastus Bombastus von
Hohenheim; 7493-1Y7) Swiss physician, whose
radical ideas influenced the development of

C
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medicine during the Renaissaace. He stressed
the importmce of chemical compounds in
treating disease, refuted the notion that men-
tal illness was caused by demons, and linked
goitre with minerals in drinking water.

Paraffin 1. (or kerosene) A mixture of hy-
drocarbons that boil in the range 150-300'C
md have a relative density of 0.78-0.83. It is ob-
tained from crude *oil by distillation and is
used as a fuel for domestic heating md for air-
craft. 2. see ALKANES.

paraffan wax A wax obtained during the
refining of crude *oil. Fully reflned, it is a
white tasteless solid (mp 50-60'C) consisting of
higher *alkanes; it is used in the manufacture
of waxed papers, candles, and polishes.

Paraguay, Republic of A landlocked
country in the cmtre of South America- It is di-
vided by the River Paraguay into two zones: an
area of fertile plains and hills to the E and the
semidesert of tlle Gran Chaco to the W. The
great majority of the population is of mixed
Spanish and Gurani Indian descent. Economl:
chiefly agricultural; livestock rearing is of par-
ticular importance. Meat packing is one of the
main industries. Exports include meat, cotton,
oilseed, and timber. The main crops are cotton,
soya beans, cassava, and sugar cane. Hydroelec-
tricity is a major source of power. History. ex.
plored and colonized by the Spadsh in the 15th
century, it became independent of Spain in
1811 In 1814 Jos6 Gaspar Rodrigu.ez de Frmcia
(176f-184o1 was elected dictator. The popula-
tion suffered great losses in the War of the
*Triple Alliance (1865-70) against Brazil, Ar-
gentina" and Uruguay and again in the Chaco
War (1932-35)wit}l Bolivia- In 19?t Gen Alfredo
Stroessner (7512- | seized power and became
president; he was overthrown in a coup in 19E9.

In 1993 Paraguy's first democratic elections
were held and a civilian" Juan Carlos Wasmosy,
ws elated president. In 1!D8 presidential and
legislative elections resulted in victory for
P.atl Cubas Gran and his C.olorido Party. How-
ever, in 195)9 he resigned and fled abroad after
his supporters murdered a political rival.
Nicanor Duarte Frutos was electd president in
2003. Paraguay is a member of the OAS and
LAI-A Official languages: Spanish and Guarani.
Currency: guarani of 100 centimos. Area:
46752 qkJn|]5T042 sq mi). Population (2@3
est): 5 642 @0. Capital: Asmci6rl

Paraguayan War See rRrplE ALLTANcE,
WAR OF THE.

parakeet A small seed-eating *parrot char-
acterized by a long tapering tail and a predom-

inantly green plumage and found especially in
SE Asia and Australia Brightly coloured species
are popular as cagebirds. &e also TUDGERIGAR;
ROSELL1t.

paralysas Failure of a muscle or a group of
musdes to work. This is commonly caused by
damage to the nerve (and its connections) sup
plying the muscle, as resulthg from injury or
infection (see PoLIoMYELITIS), but may also be
due to failure of the nerve impulse to be trans-
mitted to the muscle (as in myasthenia gravi$
or by wasting of the muscle (as in *muscular

dystrophy). A *stroke causes damage to the
part of the brain that controls movement and
may result in hemiplegia i.e. half of the body
and face becomes paralysed Paraplegia (para-
lysed legs) results from injury to the spinal
cord- Quadriplegia (paralysed legs and arms)
results when the spinal cord is damaged close
to the brain.

Paramagnetasm A form of *magnetism

caused by the presence in atoms or molecules
of electrons with mpaired spins. The atom or
molecule therefore acts like a tiny magnet (see

FERROMAGNETISM). In the presence of an ex-
ternal magnetic field these microscopic mag-
nets tend to align witl the fiel4 reinforcing it.
The effect is destroyed by random thermal mG
tion and, except at low temperatures and high
field strengths, the *p€rmeability (a measure
of the extent of alignment) is inversely pro
portional to the temlr€rature.

Paramaribo 552N 5514w The capital apd
main port of Suriname, in the N on the River
Suriname. Founded by the French (lil0), it was
later under English and then Dutch rule. The
University of Suriname was forurded in 1968.
Population (1999 est): 233 000.

Paran6, Rio (Spanish name: Rio ParanC) A
river in South America. Formed by the
confluence of the Rio Grande and Rio hranaiba
in SE central Brazil it fliws generally S for
2900 km (1800 mi) to join the River Uruguay
and form the Rio de la Plata The Itaipu Dam"
which is sited at Foz do Iguagu near tlre
Paraguayan border, was opened in 1!82.

paranoia A mental disorder in which ttle pa-
tient is governed by a rigid system of irrational
beliefs (delusions). The sufferer may believe
that he is being persecuted by others, or t}Iat
he is overurhelningly important The condi-
tion can result from *sdrizophrenia *alco
holism, or manicdepressive prychosis.

paraplegaa See PARALysrs.

parasite An organism living in or on aqother
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organism of a different species (alled the
host), frcm which it obtains food and protec-
tion: the relationship may or may not be harm-
ful to the host. Many parasites have complex
life cycles, with one or more intemediate
hosts (of different sptries) supporting the par-
asite in the immature stages of its develop-
ment. The study of parasites-parasitolory-is
of great importance in medicine since many
parasites, such as bacteria, ticks, and fleas, ei-
ther cause or transmit disease. Many plants are
either partly or completely parasitic mistletoe
is a partial parasite.

parathyroid glands Two pairs of small en-
docrine glands lying immediately behind the
thyroid gland- These glands secrete lnratlry-
roid hormone in response to a reduction in the
level of calcium in the blood. This homone
causes the release of calcium from the bones
and its transfer to the blood. Deficienry of
parathyroid hormone results in muscle spasms
and cramps (tetany).

parchment Animal skin, usually of the gmt,
sheep, or calf, treated for writing on. It derives
its name from Pergamum, where in the 2nd
century BC improved methods of treating
skins were developed. It was used for mmu-
scripts and early bound books. More delicate
skin from young animals is called vellurn See

also LEATHER.

Paris 48 52N 2 18E The capital of France and a
department of the Paris Region, situated in the
N of the country on the River Seine. The ad-
ministrative, commercial, and cultural centre
of France, Paris is also an important industrial
base, and many international organizations, in-
cluding UNESCO, have their headquarters here.
At the heart of the city, the Ile de la Cit6 con-
tains the cathedral of Notre-Dame. On the Left
Bank lie Montparmsse and the tatin quarter,
which is known for its associations with writ-
ers and artists. On the Right Bank stands the
Palais du Louwe, one of the world's most im-
portant museums. Further W is a series of ra-
diating boulevards meeting at the Place
Charles de Gaulle. The Champs Elys6es runs
from the *Arc de Triomphe at the centre of
the Place Charles de Gaulle to the Place de la
Concorde. Further N lies Montmartre, domi-
nated by the Basilica of the Sacr6 Coeur (1919).

To the S of the Seine stmds the *Eiffel Tower.
History. the earliest known settlement was on
the Ile de Ia Cit6 in Roman times. In the 6th
century Clovis made it the capital of his Frank-
ish kingdom but it later suffered attacks from
Vikings. It regained importance as the capital
under the Crpetians. Since the storming of the

Bastille (1789), heralding the beginning of rhe
French Revolution, it has been the scene of
many revolts, such as the July Revolution (1830)
md the Revolution of 1848. Population (1999):

272326L

Paris In Greek legend, a son of *Priam aad
Hecuba. His aMuction of *Helen with the help
of Aphrodite caused the *Trojan War, during
which he killed Achilles md was himself killed
by Philoctetes. See also ERIS.

parity In physics, the concept of left- and
right-handedness. According to the law of con-
servation of parity, no fundamental distinc-
tion exists between left ard right. In 1957 this
principle was shown to b€ violated in *weak

interactions. For example, when a neutron
decays the electron produced is always left-
polarized (i.e. spins in a direction opposite to
that of its motion), whereas if parity was con-
served there would be equal numbers of left-
and right-polarized electrons. This lack of
parity provides a fundamental distinction be-
tween left and right. The parity of elementary
pa.rticles is expressed as a *quantum number.

Park, Mungo (121-c.1806) Scottish explorer.
In u95-96 he ascended the Niger from the
mouth of the River Gambia. crossed the Sene-
gal Basil and was imprisoned by Arabs. His
Travels in the lnterior Distrtts oJ Africa (17971 rc-
lated his adventures- In 1805, under govem-
meut patronage, he resumed his exploration.
The expedition was attacked by Africans and
Park died.

Parker, Charlie (Christopher) (1e20-ss)

US Black jazz saxophonist and composer,
known as "Bird" or "Yardbird-' With Dz4l
*Gillespie he originated the *bop style of jazz

in New York in the 19Os. His early death was
hastened by heroin addiction and alcoholism.

Parkinson's disease A chronic disease af-
fecting tIe part of the brain controlling vol-
untary movement, first described in 18u by a
British physician, James Parkinson (77!i5-7824\.

The symptoms are tremor of the hands and
mouttL stiffness, and difficulty in initiating
movements. Sometimes this group of symp
toms, known as parkinsonisD, may result
from infection. side effects of drugs, or injury.
It is treated with drugs, including levodopa.

parliament The legislative assembly of a
country. In the UK parliament is the supreme
legislature; it consists of the sovereign, the
House of Inrds. and the House of Commons; its
seat is the *Palace of Westminster. Parliment
developed in the 13th century from the *Curia

6
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Regis (King's Court), in which the monarch con-
sulted with his barons. ln 7273,7?-Y, and 1258

representatives of the shires were also sum-
moned to attend parliament md in 1265 the
parliament summoned by Simon de *Montfort
included borough representatives-tle origins
of the House of Commons. By the reign of Ed-
ward lll (7327-77) Lords md Commons, meet-
ing separately, were recognized constituents of
government. Parliament's conflict with James I
and Charles I led to the Civil War (1642-51)and

the establishment of republican government
under Cromwell. Following the Restoration in
1660, the attempts of James II to rule arbitrar-
ily led to the Glorious Revolution (1688), which
achieved the beginning of parliamentary as-

cendancy over the Crown. The 18th century
saw the emergence of lnrty politics and of a
*prime minister and the development of *cab-

inet government.
Until the present government began its re-

form of the House of Lords it had some lii00
members, including over 750 hereditary peers
(see PEERAGE). In 1999 the hereditary pe€rs
were removed except for a rump of 92, who
will remain until further reform has been
completed. Although it is envisaged that the
reformed second chamber should have about
600 members, there is no agreement as to
whether these should be wholly appointed
wholly elected, or some combination of the
two. In 2m3 MPs voted to reject all of a series
of options submitted to them, leaving ttre re
form process in disarray. The House of Com-
mons has (1999) 659 members of parliment
(MPs), each representing a geographical con-
stituency, and is regulated by the *Speaker of
the House of C,ommons. Parliamentary legisla-
tion is introduced in the form of private or
public bills. After a first reading a bill \4rill be
printed and then debated in a second reading.
It is then referred to a comrnittee by which it
may be mended- Its mendments are consid-
ered by tle whole house and it then rtreives a
third reading after which it is sent to the other
house, where it goes through a similar pro-
cedure. After passing both houses the bill re-
ceives the royal assent and becomes an Act of
Parliament.

Parma 4448N 1019E A ciry in N Italy, in
Emilia-Romagna Dating from Roman times, it
became an important cultural centre in the
middle ages. Its university was established in
l22Z and it has a romanesque cathedral and
a l6tkentury palace. Industries include the
manufacture of Parmesan cheese, perfume,
fertilirers, ud glass. Population (2000 est):
768777.

Parnassus, Mount (Modern Greek name:
Parnass6s) 38 32N 22 41E A mountain in S cen-
tral Greece, held in ancient times as sacred to
the god Apollo and the Muses. Height: 2,1y m
(8061 ft).

Parnell, Charles Stewart (18a5-91) Irish
politician" who in 1880 became the leader of the
*Home Rule party in the British Hous€ of Com-
mons. Parnell, an MP from 1875, reconciled con-
stitutional and radical forces and en.yiryed

widespread popular support in lreland- He al-
lied his party with the Liberals in 1886, when
Gladstone introduced the Home Rule bill. Par-
nell remained a dominant political figure until
1890, when he fell from grace after being cited
in a divorce case.

Par, Catherine (6u-,r8) The sixth wife
(1543-44 of Henry yIII of England. After Hen-
ry's death she married (ltfl) Thomas, Baron
Seymour of Sudeley (d 1919).

parot A bird belonging to the family
(Psittocidaei iln species) occurring worldwide
in warm regions. 10-100 on long, parrots have
a compact body, a short neck, and strong
rounded wings, The plumage is typically
brightly coloured and the short stout hooked
bill is used to open nuts and to feed on fruits
and seeds. Most are arboreal and excellent
climbers, having clawed feet with rough scaly
toes. They have a harsh screaming voice. Order:
Psittaciforfles. See also cocKAToo; LoRyt LovE-
BIRD; MACAW: PARAKEET.

parot fish A frsh also caued parrot wrasse,
belonging to the family Storidoe found among
tropical reefs. The teeth are fused to form a
hard beak whidr is used to feed on coral mol-
luscs, and seaweed Order: Percifonnes.

Parry, Sir (Charles) Hubert (Haitings)
(1&l8-1!n8) British composer of op€ratic, or-
drestral, choral, chamber, and solo works, the
best known of which is the song Jerusolem
(1916). He was the director of the Royal College
of Music (1894-1918) and professor of music at
Oxford University (190H8).

JrarSeC A unit of distance, used in astronomy,
corresponding to a parallax of one second of
arc I parsec = 325 light-years or 3.084 x 106 me
tres.

Parceeism The religion of the descendants
of Persians who fled their country in the 8th
century AD to avoid perstrution following the
Arab conquest. Mostly located in Bombay,
Madras, Calcutta. and Karadri, they continue to
practise Zoroastrianism (see zoRoAsTER) in
two sectarian forms.
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Parsley A fragrant biennial herb, Pet-
roselinum crispum, native to the Mediterranean
region but widely cultivated. The compound
leaves have an aromatic flavour. They are used
fresh or dried in fish and meat dishes, soups,
garnishes, and bouquets garnis. The flowering
stems, up to 1 m high, bear yellowish flowers.
Fanily,Umbellif erae.

parsnip A hairy strong-smelling biennial
plant, Pastinaca satiya, native to Eurasia and
widely cultivated for its large starchy white
taproot, which is eaten as a vegetable or used as
cattle feed. The leaves consist of paired lobed
toothed leaflets on a long furrowed stalk and
the clusters of tiny yellow flowers are borne on
stems up to 150 cm hig}r.Family:Umbelliferoe.

parthenogenesis A method of reproduc-
tion in which the egg develops without *fertil-
ization to produce an individual usually
identical to the parent. It occurs commonly
among lower plants and animals, particularly
aphids, ants, bees, and wasps.

Parthenon A temple on the hill of the
Acropolis in Athens dedicated to the goddess
Athena. Built betweeD 447 and 432 Bc, it repre-
sents the summit of classical Greek architec-
ture. lts rectangular colonnaded exterior of
Doric columns originally contained a walled
chamb€r with Phidias'gold and ivory statue of
Athena In the sth century AD it became a
Christian church and in the 15th century a
mosque. Later used as a magazine by the Turks,
it blew up during a bombardment by the Vene-
tians in 1687. See also ELGIN MARBLES.

Parthia The region S of the Caspian Sea ap
proximating to presentday Khorasan (NE

Iran). Inhabited by seminomadic tribes, Parthia
controlled a great empire from about 250 BC to
224 AD with its capital at Ctesiphorl Parthia's
famous cavalry md momted archers over-
whelmed Crassus' army in a humiliating defeat
at Carrhae in 53 Bc.ln224 AD the Parthian em-
pire was conquered by the Sasanians of Persia

particle physics The study of elementary
particles and their interactions. The existence
of the electron U. J. Thomson:1897)and the dis-
covery of the *proton (Rutherford; 1911) made
it clear that the atom had an internal struc-
ture. When the *neutron was discovered (Chad-
wick: 1932), it appeared that the whole universe
was constructed of just these three particles.
The outstanding problem was the nature of
the force that held neutrons and protons tG.
gether in the atomic nucleus. The only two
fundamental forces known at that time were
the gravitational force and the electromag-

netic (em) force: the gravitational force was too
weak to account for the great stability of the
nucleus and the em force had no effect on the
electrically uncharged neutron

In 1935 *Yukawa suggested that rhere rnight
be in nature a short-lived particle (later called
the meson) that jumped between protons and
neutrons and held them together. This concept
of exchange forces and the subsequent discov-
ery of short-lived particles led to intensive re-
search into particle physics throughout the
world (see AccELERAToRs). By the 1960s some
200'elementary" particles had been identified
and it became clear that there were four basic
types of force; in addition to gmvitational and
em forces there were *strong interactions (1m
times more powerful than em forces) and
*weak interactions (10'o weaker than em
forces). There are now believed to be two
classes of particles: leptons (the elrctron,
muorl tau particle, md niutrinos), which in-
teract by the em or the weak forces and have
no apparent internal structure: and hadrons
(including the proton, neutron, piorl etc.),
which interact by the strong interaction and
do appear to have an internal structure.

The current model of the hadron is based on
Murray Gell-Mann's concept of the quark, in-
troduced in 1963. In this model, hadrons them-
selves are divided into two classes: baryons,
which decay into protons: and mesons, which
decay into leptons and "photons or into proton
pairs. Baryons consist of three quarks and
mesons consist of a quark-antiquark pair. Thus
all the matter in the universe is now seen as

being made of leptons and quarks. Quark
theory is fairly elaborate; quarks have frac-
tional electronic charges (+2i3 or -1/3 of the
electronic charge) and come in six "flavours'
called up (u; +2/3), down (d; -1/3), charmed (c;

+2/3), strange (s; -1/3), top (t: +2/3), and bottom
(b; -1/3). For each flavour there is an equivalent
antiquark (u, a etc.). The proton consists of uud
l2l3+ 213- 1/3= 1) and the neutron consists of
udd (2/3 - U3 - 1/3 = 0).

In this limited form quark theory conflicted
with the +Pauli exclusion principle and it
therefore became necessary to introduce the
concept of "colour." Thus each flavour ofquark
can have one of the three colou$ red, yellow
or blue, with antiquarks having the corre-
sponding anticolours. "Colour" in this seme has
no connection with visual colour but the anal-
ogy is useful. All hadrons are regarded as white
and baryons rnust consist of a red, a blue, and a
yellow (since these visual colours produce
white); mesons consist of a quark of any colour
and its corresponding anticolour. This inter-

f,
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pretation of the nature of matter is known as

the stmdard modd; the one missing particle
required to complete the integration of the
weak interaction into this model is the *Higgs

boson (see CERN). see dlso ANTIMATTER;
CHARM; STRANGENESS.

paltridge A small gmebird native to the
Old World but uridely introduced elsewhere.
Partridges are 25-40 cm long and have rounded
bodies with short rounded wings. The Euro
pem partridge (Perdix perdixl is a common
farmland bird and has a greyish plumage with
a red face and tail. Family: Phasianidae (p\eas-
ants, quail, partridges).

pasca! (Pa) The SI unit of pressure equal to
one newton per square metre. Named after
Blaise *Pascal.

Pascal, Blaise (7623-621 French mathemati
cian, physicist, and theologian. He invented Pas-

cal's triangle for calculating the coefficients of
a binomial expansion He also made discoveries
in *fluid mechanics, notably that the pressure
in a fluid is ever5mhere equal (Pascal's princi-
ple). In 1641 he invented the fiIst calculating
machine. At the age of 31 he had a mystical ex-
perience; he became a Jansenist and his Lettres
proyinciales (1656-57) defended *Jamenism

against the Jesuits. His greatest work was Pen-
stes sw lo religion (1659), a metaphysical treatise
on human nature.

Passchendaele see woRLD wAR r.

passerine bird A bird belonging to the
order Posseriformes, which includes over half
(about 5100) of all bird species. Passerines-the
perching birds-are characterized by their
feet, which are spmialized for gripping
branches, and-stems. They are the most highly
evolved birds and occur in almost every habi
tat, although few live or feed in water. There
are both migratory md sedentary species. The
order is divided into four major groups (subor-
derc\: Eur yloimi (broadbills)l Tyranni (includes
manakins, ovenbirds, pittas, and tyrmt fly-
catchers): Menurae llyrebid.s and scrubbirds);
and-the largest and most advanced group-Os-
cines (see SoNGBTRD).

passionflower A dimbing plant of the
genus Passifora (5O0 species), native chiefly to
tropical and subtropical America and culti
vated for ornament. The leaves may be simple
or deeply lobed. The distinctive flowers each
consist of a cupshaped base with five coloured
sepals and petals at its upper edge surmounted
by a coloured fringe. The fruit is a berry or cap-
sule, which in some spcies (e.g. P. quadrangu-

laris) is edible (passionfruits or granadillas).
Fmily: Passifloraceae.

Pass:on plays Religious dramas concerning
the crucifixion and resurrection of Christ.
They were performed on Good Friday through-
out medieval Europ€. The Passion play at
*Oberammergau in W Germany has been per-
formed every ten years since 1634.

Passover (Hebrew word: Pes4h) One of the
three biblical pilgrimage festivals (the others
are Weks and Tabernacles). It cotnmemorates
the Exodus from Egypt and also incorporates a
spring harvest festival. In Judaism, it is cele-
brated for seven or eight days, beginning on
the eve of the first day with a formal meal. In
Christianiry it has been replaced by *F.s191.

Pasternak Boris (189G-1950) Russian poet
and novelist. He published several volumes of
Symbolist poetry between 19U and 1923. His
epic novel Dr Zhivago was banned in Russia but
became internationally successful after its
publication in ltaly in 1957. Under severe polit-
ical pressure, he declined the Nobel Prize in
19s8.

Pasteur, Louas (1822-95) French chemist
and microbiologist, who made great advances
in the prevention and treatment of diseases
caused by microorganisms. In 185.l Pasteur was
appointed dean of sciences at Lille University.
He found that fermentation was caused by mi-
croorganisrns and tlrat by excluding these,
souring or decay could be prevented (see pAs-
TEURIZATION). By 1881 he had devised a rneans
of safely inducing immudty to anthrax by in-
jecting a vaccine of heat-treated (attenuated)
live anthrax bacilli. Pasteur also produced a
vaccine for chicken cholera and an effective
rabies vaccine. The'Pasteur Institute was
founded in 1888 to treat rabies and has since de-
veloped into a world centre for biological re
searcL

pasteurazataon Heat tfeatment used to de-
stroy the microorganisms in milk. The method
involves heating milk for 30 minutes at 60oC,
which kills the tuberculosis bacteria without
damaging the milk protein. Named after Iouis
*Pasteur.

Patagonia A geographic area of S South
America in Argentina and Chile, extending S of
the River Colorado to the Strait of Magellan. It
consists chiefly of an arid plateau rising to the
Andes. Sheep raising is the principal economic
activity. It contains the malrr oilfield of Co
modoro Rivadavia and the Rio Turbio cmlfield.
Area: about 777000 sq km (300000 sq mi).
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pathology The branch of medicine con-
cerned with the study of disease and disease
processes in order to understmd their causes
and nature. The specialty origilated in the
mid-19th century with the work of Virchow,
Pasteur, and Koch on the bacterial cause of dis-
ease, but it wtr not until the beginning of the
20th century that the knowledge gained in the
laboratory was applied to the treatment and
prevention of disease in patients. Examples of
early work in the science of clinical pathology
include Schick's test for diphtheria and
Wasserman's test for syphilis. Chemical pathol-
ogy developed notably with the work of Bant-
ing and Best on the importance of insulin in
diabetes and contributions from such haema-
tologists as Iandsteiner in the discovery of the
blood groups. Today pathology includes studies
of the chemistry of blood, urine, faeces, and
diseased tissue, together with the use of X-rays
and many other investigative techniques.

Patna 25 37N 85 12E A city in India, the capital
of Bihar on the River Ganges. It was founded in
1541 on the former site of Pataliputra ancient
capital of the Maurya md Gupta empires. Pop-
ulation (1991): 916 980.

Patras (or P5trai) 3814N 21,14E A port in W
Greece, in t}te N Peloponnese on the Gulf of Pa-

tras. The War of Greek Independence began
here in 1821. Exports include currants, sul-
tanas, tobacco, and olive oil. Population (1991):

772763.

patracians The hereditary aristtrracy of an-
cient Rome. Originally the sole holders of polit-
ical and religious offices, the patricims were
gradually forced during Republican times to
admit *plebeians to political offices and their
privileged position was eroded.

Patrick, St (c. 390-c..160 AD) The patron saint
of lrelmd A lmal chiefs slave in Antrim, he
later escaped to Gaul, finally returning to Ire-
lmd as a missionary. He established an
archiepiscopal see at Armagh and by the time
of his death had firmly established Christianity
in Ireland. His only certain works are a spiri-
tual autobiography, the Confession, and the
Epistle to Coroticus. Feast day: 17 March.

Paul Vt (Giovanni Battista Montini; 78s7-"1s781

Pope (1!)63-76). Succeeding *John XXIII, Paul
continued Ns predecessor's policies of reform,
rconvening the strond Vaticm Council after
his election. His ercyclical Humanae Vitae (196a1

affirmed the Church's opposition to birth con-
trol.

Paul, St (c. s-c.64 
^D) 

Christian Apostle, born

Saul of Tarsus, who spread Christianity among
the Gentiles; the 13 Epistles attributed to him
form a major part of the New Testament. The
son of a Pharisee, he was initially antichrist-
im, having participated in the martyrdom of
St *Stephen. While traveUing to Dmascus, he
had a vision that led to his conversion to C?rris-
tianity. He begal his activity as an Apostle in
Damascus, later joining the other Apostles in
Jeruslem. His missionary work consisted of
thre journeys in which he travelled to Cyprus,
Asia Minor, Macedonia, Greece, Ephesus, and
elsewhere. Arrested by Roman soldiers on his
return to Jerusalem, he eventully appealed to
Caesar and, as a Roman citizen, was taken to
Rome for trial. He was imprisoned for two
years; here the New Testament account ends.
Feast day: 29 June.

Pauli, Wolfgang (1900-s8) US physicist,
born in Austria who in 1925 formulated the
Paulis exclusion principle, that no two fermi-
ons may exist in the same state, for which he
received the 1915 Nobel Prize. In 1931 he postu-
iated that some of the energy of a *beta decay
was crried away by massless particles, which
*Fermi named neutrinos.

Pauling, Linus Carl (1901-94) us chemist,
who originated and developed important con-
cepts concerning the structure of molecules.
Using new ana.lytical techniques, Pauling eluci-
dated the nature of chemica.l bonding in both
simple and complex molecules, publishing The

Nature oJ the Oumical BondinE39.He received
the Nob€l Prize for chemistry (19511) and the
Nobel Peace Prize (1962) for his stance against
the use of nuclear weapons.

Pavarotti, Luciano (rs35- ) Iralian oper-
atic tenor. He made his debut at La Scala, Milan,
in 1966. He specializes in the works of Bellini,
Verdi, and Puccini. His rendering of'Nessun
Dorma" became a bestseller in 1990 md he is
now known worldwide as one of the'Three
Tenors,' the others behg Placido Domingo and
Jos6 Carreras.

Pavlov, Ivan Petrovich ltaao-rss61 nus-
sian physiologist, best known for his studies of
digestion and his demonstration of the *condi
tioned reflex. Pavlov showed how heartbeat is
regulated by the vagus nerve and how eating
stimulates secretion of digestive juices by the
stomacll. He extended his theories of reflex be-

haviour to cover aspects of human behaviour,
such as learning. He was awarded the 1907
Nobel Prize.

Pavlova, Anna (1885-1931) Russian ballet
dancer. She joined Diaghilev's company in Paris

il
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in 1909, and from 1914 she devoted het career to
international tours with her own company.
She created the chief role in les Sylphides and
was especially associated with Le Cygne, choreo
graphed for her by *Fokine in DO7.

Paxton, Sir Joseph (1801-65) British archi-
tect. Initially a gardener, Paxton experimented
with new techniques of construction in build-
ing greenhouses at Chatsworttl This experi-
ence culmimted in the desigrr of the
revolutionary *Crystal Palace for the Great Ex-
hibition of 1851.

pea An annud herb of the genus Pisum (about
6 species), native to the Mediteuanean area and
W Asia, especially the widely cultivated P.

sativum. T}ie leaves consist of paired oval
leaflets and have curling tendrils used for
climbing. The edible round seeds are contained
in an elongated pod and are m important
source of protein for man and livestock. Fam-
iJy. Leguminosae.

Peace River A river in W Canada whose
headstreams (Finlay artd Parsnip Rivers) rise in
the British Columbia Rockies. Flowing gener-
ally NE across the N Alberta plaitr, it empties
into the Slave River. It is mostly navigable and
is also tapped for hydroelectricity. Its valley is
fertile farmland" with important oil and tim-
ber reserves. Length: 1923 km (1195 mi), includ-
ing Finlay River.

peach A small tre, Prunus persxa, probably
native to ctrina but widely cultivated in
Mediterranem and warm temperate regions.
Up to 6 m high it hu glossy green leaves and
pink flowers. The round fleshy fruit (a *drupe)

has thin velvety skin, yellowish with a crimson
tinge. The sweet wNte or yellow flesh endoses
a wrinkled stone. Peaches are eaten frestL
canned, or in preserves. Nectarines lP. persica
vat. nectorinol are varieties with smooth-
skinned fruits. Famlly: Rosaceae.

Peacock Thomas Love (u85-1866) British
satirical novelist. He worked for the East India
Company from 1819 to 1856 and was a dose
friend of Shelley. His seven novels, which in-
dude Nightmcre Abbey (78181 arrd Gryll Grange
(1E60), stiriz€ contemporary fashions and
ideas.

peacock butterfly A common Eurasian
*nymphalid bttter"fly, lnachis io. The adults are
brownish purple with a bright eyespot on each
wing. They fly from early spring well into sum-
mer. The black spiny caterpillars feed on sting-
ing nettles.

peafow! An OId World gamebird belonging

to a genus (Povo; 2 species) native to lowland
forests of India md SE Asia Peafowl ue E cm
long and the female (peahen) has a green-
brown plumage; males (peacocks) have elabo-
rate lacy tails, 150 cm long, the feathers of
which are tipped by blueand-bronze markings
and raised over the body during display. Fam-
Lly. Phosionifue (pheasants, partridges, etc);
order GolliJ ormes (pheasants, turkeys, etc.).

Peak Dastract A hilly area and national park
in N central England, mainly in Derbyshire, at
the S end of the Pennines. It reaches 727 m
(2385 ft) at Kinder Scout and contains many
limestone caves.

Peanut see GRoUNDNUT.

p€ar A tree of the genus Pyrus (about 20
species), native to temperate Eurasia- The nu-
merous cultivated varieties are derived from P.

communis. Up to 13 m high, it has oval leaves
and white flowers. The fruit, which nauows tG
wards the stalk, has sweet gritty flesh; it is
eaten fresh or canned. The wood is used for
f urniture making. Family: Ros4ceae.

Pearl A natural calcareous concretion formed
around a foreiga body in certain bivalve mol-
luscs popularly known as p€arl oysters or p€arl
mussels. Used for jewellery since earliest times,
pearls are usually white or bluish grey and of
globular, oval, pear-shaped, or irregular form.
It consists of concentric fllms of nacre, consist-
ing of aragonite, which also forms the smmth
lustrous lining (motherof-pearl) in the shells
of pearl-bearing molluscs. Cultured pearls are
beads of mother-of-pearl artificially inserted
into the mollusg where they are left for three
to five years. Birthstone for June.

Pearl HarborAn idet of the lhcific ocean in
the USA in Hawaii on Oahu Island On 7 De-
cember 19t]" the Japanese launched an air at-
tack on US military installations in Hawaii.
This action precipitated US involvement in
World War II. It is now a navd shipyard, supply
centre, and submrine base.

Pear5on, Lester B(owlesl 1sg7-1972],
Caradian statesman and diplomat; Liberal
prime minister (1953-58). Ambassador to the
USA (1915-.16), chairman of NATO (1951), and
delegate to the [JN, Pearson played a key role in
settling the Suez crisis (1!55), whidr earned hirr
the Nobel Peace PrizeinlgF7.

Peary land en area in N Greenland, between
Victoria Fjord and the Greenland Sea- It is the
most northerly Iand area in the world and was
named after the'Arctic explorer, Robert
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E.Peary (1855-1920), who first explored it in
7892.

Peasants' Revolt (1381) The only major
popular revolt in England during the middle
ages. It was mcasioned by heavy poll taxes and
reflected a general discontelt with govem-
ment policies. The peasants, l€d by Wat "Tyler
and John Ball (d. 1381), marched on London.
They achieved initial success, but the revolt
soon collapsed md its supporters were ruth-
lessly suppressed.

peat Partially decomposed dark-brown or
black plant debris laid down in waterlogged
conditions in temperate or cold climates. The
remains of Sphagnum (peat or bog moss) are
importmt constituents. Peat is the starting
point for coal formation and is itself used as a
fuel.

peccary A small gregarious hoofed mammal
belonging to the genus Tayassu (2 species) of
South and Central American forests. Resem-
bling a pig, the'collared peccary (T. tajacul is
dark grey with a light stripe from chest to
shoulder and grows to a length of 90 cm. It has
two pairs of short tusks. The white-lipped pec-

cary [. albirostris) is darker and larger and has
a white patch on the snout. Both are omnivo
rous. Family Toyassuidae.

pectan A carbohydrate found combined with
cellulose in the cell walls of plants. Ripening
fruits change any other pectic compounds pre-
sent into jelly-like pectin-an essential ingredi
ent for the gelling of jam.

Peel, Sir Robert (178S-1850) British states-
man: Conservative prime minister (1834-35,

78/.7-461. Elected to parliament in 1809, he was

twice home secretary \7822-n,7828-30), intrG
ducing prison and criminallaw reforms and
founding the Metropolitan Police (1829). In the
Tamworth manifesto (1834), he stated a pro-
gramme of reform that clearly identified the
*Conservative Party. He is best remembered
for the repeal of the *Corn laws (1846I

peerage In the tX and Ireland the temporal
hereditary nobility and the life peers, compris-
ing (since 1876) the Lords of Appeal in Ordinary
(law lords) and (since 1958) those created in
recognition of public service. The five ranks of
the hereditary lrcerage are, in descending
order, duke, marquess, earl, viscount, and
baron. A life per has the rank of baron. Until
rcently all Irers were permitted to sit in tie
House of Lords but were not allowed to be MPs

(although from 1963 peers were able to dis-
claim their titles for life to enable them to sit

in the Commons). ln 1999 the hereditary peers
(except a transitional rump of 92) were de-
prived of the right to sit in the Lords. Under a
White Paper (2001), newly created life peers
would no longer have a seat in the Lords and
the existing life peers would gradually be re-
placed with new appointees (who would have
no title). PlaN to abolish the law lords were an-
nounced in 2003.

Peewit See L PWING.

Pegasus (astronomy) A large constellation in
the N sky that contains the Square of Pegasus,
formed from three 2nd- and 3rd-magnitude
stars in the constellation together with the
2nd-magnitude star Alpheratz in Andromeda

Pegasus (Greek mythology) A winged horse
that sprmg from the blood of *Medusa. It car-
ried the legendary hero Bellerophon in his bat-
tles. lt became a constellation and the bearer of
thunderbolts for Zeus.

Pei, leoh Ming (pu- )US archittrt, born
in China. He moved to the USA in 1935 and be-
came a US citizen in DAn. His buildings include
the John Hancock Tower (1973) in Boston, a
glass and steel pyramid at the Louvre, Paris
(1989), and the Rock and Roll Hall of Fame in
Clevelmd (195}5).

Peking See rrr.;lNc.

Pekingese en ancient breed of toy dog orig-
inating in China and brought to the West by
British forces who sacked the Imperial Palace,

Peking (Beijing), in 1860. lt has a long straight
coat forming a luxuriant rrrane on the shoul-
ders and a black short-muzzled face. Height:
15-23 cm.

Peking man A rype of fossil *hominid be-
longing to the species Homo erectus (see HoMo):
it is represented by skeletal remains found at
Chou-K'ou-Tien (Zhou kou tian) GVe near
Peking (Beijing). Formerly known as Pithecan-
thropus, Peking rnan lived during the middle
Pleistocene period (c 500 000 years ago).

Pelagius (c.360-c.420 AD) The originator of
the heretical Christian doctrine known as Pela-
gianisnl He rejerted original sin md predesti-
nation, believing in man's free will and
inherent epacity for good.

Pelargonium see cERANruM.

Pel6 (Edson Arantes do Nascimento; 1910- )

Braziliaa Association footballer. The greatest
inside formrd of his time, he became a world
star at 17 when Brazil first won the World Cup
(1968). He scored over 1300 goals. ln 1994 he was
appointed special minister for sports and in

o
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199 he was awarded an honorary British
knighthood

Pelham, Henry see NEwcAsrLE, THoMAs
PELHAM.HOLLES, 1ST DUKE OF.

pelican A large waterbird belonging to a
family (Pelecanidoe: 7 species) occurring on
lakes, rivers, md coasts of tempemte md trop-
ical regions. 125-180 cm long, pelicans have
short legs, a short tail, and very large wings.
Their long straight pointed bills have a disten-
sible pouch underneatll in vvhich fish are held
before being swallowed. Order: Pelecanif ormes
(gannets, pelicans, etc.).

pellagra A disease caused by deflciency of
nicotinic acid (see vrrAMrN B coMpLEx). It oc-
curs mainly in poor countries in people whose
diet consists predominantly of maize- The dis-
eme causes demtitis, diarrhca, md delirium
or depression.

Peloponnese (Modern Greek narne: Pelo-
p6nnesos) The S peninsula of Greece, joined
to central Greece by the Isthmus of Corinth
It includes the towns of C.orintL Patras (the
chief port), and *Sparta- It was linked to W
Greece by bridge in 2004. Area:21537 sq km
(83s4 sq mi). Population (2m1): 1632955.

Peloponnesian War (431-404 Bc) The
conflict between Athens and Sparta and their
allies, in which Sparta was finally victorious.
Sparta's superior infantry invaded Athens in
431 while Athens, under Pericles, attacked at
sea. In 415 Athffi led by *Alcibiades set out to
conquer Sicily, which retaliated with Spartan
help and destroyed the Athenian fleet (413). The
war continued until Sparta under *Lysander

besieged Athens, which then surrendered (404).

Pelops The legendary Greek founder of the
Pelopid dynasty of Mycenae, a son of Tantalus.
He won his bride Hippodamia by wiming a
chariot race with the help of his driver Myr-
tilus. When Myrtilus demanded his rewar(
Pelops refused and drowned him The curse
pronounced by the dying Myrtilus was passed
on to all his descendants until it was exorcized
by the purification of Orestes.

Peltier effect See THBRMoELECTRTc EF-
FECTS.

pelvis A basin-like structure composed of the
hip bones ud lower part of the spine. It pro-
t{ts the soft organs of the lower abdomen and
provides attachment for the bones and mus-
cles of the legs.

Pembrokeshirc A county in SW wales, on
the lrish Sea md the Bristol channel In7974it

kame part of Dyfed but it was reinstated in
1996. It consists of a peninsula with a spectacu-
lar indented coast, rising to the Prescilly Hills
in the N. Agriculture frshing, ard tourism are
important; oil-refining has developed around
Milford Haven Area: 1593 sq km (615 sq mi).
Population (?,0071: 7l29OL Administrative cen-
tre: Haverfordwest.

Penal laws (tsz, 1581. 1593) A series of Acts
passed during the reign of Elizabeth I to pun-
ish those (recusants), especialy Roman Ca-
tholics, who refused to attend Church of
England services. Recusants were fine( impris-
oned, banished, or executed aad suffered civil
disabilities, such as loss of property. The Laws
were repeded in 1829 (see cATHoLrc EMANCT-
PATION). See also TEsT AcTs.

Penang A state in NW Peninsular Malaysia
on the Strait of Malacca. consisting of Penang
island and Province Wellesley on the mainland
The island was the first British settlement in
Malaya. The main products are rice, rubber,
and tir Area: 1031 sq km (398 sq mi). Population
(2000): 1 225 5O1 Capital Georgetowr

Penates see renEs AND PENATEs.

Penderccki, Kr:ysztof (1913- ) polish

composer. His music, for which he has devised
a special system of notatiorL is characterized by
unusual sound effects. His works include
Thrmody for the Victims of Hiroshima (fot
strings; 1960). five symphonies, four operas, and
the Polish Requien (1983-84).

pendulum A device in which 3 mas5 (the
bob) swings freely about a fixed point wit[ a
constlDt period- In the ideal simple pendulum
the bob is connected to the fixed point by a
length (l) of weightless string, wire, etc Its pe
riod is 2r(l/g)%, where g is the *acceleration of
free fall, and is independent of the mass of the
bob. Pendulums are used to regulate a clock
mechanism and in instruments tllat determine
the value of g.

Penelope In Homer's 0dyssey, the wife of
*Odysseus. During her husband's absence she
put off her rnany suitors by sayng that she
must frrst make a shroud for her father-in-law
Laertes. Each dght she unravelled what she
had woven by day.

penguin A flightless btack-and-white seabird
belonging to a family lSpheni*idoe; 74-78
species) occurring on cold coasts of the S hemi-
sphere. Penguins are adapted for aquatic life,
having wings reduced to narrow flippers giv-
ing fast propulsion,(F120 cm long, they have
dense plumage enabling them to tolerate ex-
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treme cold" Order Spheflisciformes. See clso uvr-
PEROR PENGUIN.

penicillins A group of *antibiotics. The first
penicillin was discovered in the mould Pefliril-
liuffi notatum, in 1929, by Sir Alexander *Flem-

ing but was not us€d to treat infections in
hms until 1941. Natural penicillins include
benzylpenicillin (or penicillin C), which is usu-
ally administered by inFction, and phenoxy-
methylpenicillin (or penicillin V), which is
administered orally. Semisynthetic penicillins
(e.g. flucloxacillirL methicillin) are effctive
against infections resistant to naturally occur-
ring penicillins. Penicillins can cause severe al-
lergic reactions in susceptible patients.

Peninsular War (1808-14) That part of the
Napolrcnic Wars fought in Spain and Portugal.
The French took Portugal in 1807 and in 1808

Napolmn's brother, Joseph Bonaparte (u58-
1844), replaced Ferdinand VII as King of Spain.
Popular revolts broke out and turned into a vi-
cious guerrilla war. British troops under the
command of the Duke of "Wellington eventu-
ally liberated the Peninsula.

penis The male copulatory organ of mam-
mals, some reptiles, and a few birds. In hurnans
(md other mammals) it contains a tube (ure-
thra) tlrough which both semen and urine can
be discharged. Erectile tissue making up the
bulk of the 1renis becomes engorged with
blood during sexual excitement. The corre-
sponding part in women is the ditoris, a small
erectile mass of tissue situated in front of the
urinary opening.

Penn, William (16/1,-7718]' English Quaker
and founder of Pennsylvania, son of Admiral
Sir William Penn (1621-70). In 1668 he was im-
prisoned in the Tower, where he wrote No
Cross, No Crowfl (1669), a classic of Quaker prac-
tice. From 1682 he was involved in the estab-
lishment of Quaker settlements in America,
including Pennsylvania

Pennines (or Pennine Chain) An upiand
range in N England. It extends from the
Cheviot Hills in the N to the vauey of the River
Trent in the S. Sometimes known as the'back-
bone of England," it is the watershed of the
chief rivers in N England. It rises to 893 m (2930

ft) at Cross Fell.

Pennsylvania A state in the E USA domi
Dated by the uplands of the Appalachian
PlateaL It is a leading iron and steel producer
and provides nearly all the country's hard coal.
Oil is important and the world's first oil well
was drilled near Titusville in 1859. Dairy farm-

ing predominates in the NE, while the fertile
lands of the SE yield cereals, fruit, and vegeta.
bles. Historl one of the 1i| original colonies, it
was first settled by Swedes, who were mn dis-
possessed by the Dutch (1655). In 1581 the area
was given to William Pem by Charles II of Eng-
land as a haven for Quakers. It became a state
in f87. Area: 1U 412 sq km (45 333 sq mi). Popu-
lation (2000): 12 281 054. Capital: Harrisburg.

Pennsylvanian period See cARBoNTFER-
OUS PERIOD.

Pentagon The headquarters of the US De-

fense Department, a massive five-sided build-
ing in Virginia built (1941-43) during World
War II. It houses a-Il three services md is the
largest office building in the world, extendhg
over 14 hectares (34 acres). The terrorist attack
on *S€ptember 11" 2001 left some 180 workers
dead and seriously damaged the building.

pentathlon An athletic competition com-
prising flve events, the winner being the com-
petitor with the highest rotal. Ir originated in
an Olympic contest instituted in 708 Bc. The
current women's versiorl aa Olympic event
since 19G1, consists of the 100 m hurdles, shot
put, high jump, long jump, and 800 m run The
men's pmtathlon has been replaced in major
competitions by the *decathJ,on. The nodern
potattrIon is a sporting competition compris-
ing five events: a 5000 m cross-country ride (on
horseback), fencing, pistol shooting, a 300 m
swirn, md a 4000 m cross-country run. It was
first induded in the Olympic Games in 1912.

Pentecost See wHrr suNDAY.

Pentecostal Churches A christim move-
ment odginating in revivalist meetings in the
USA in 1906. In Pentecostal assemblies people
seek spiritual renewal through baptism by the
Holy Spirit, as took place on the first Pentecost
(Acrs 2.1-4).

pentlandate The principal ore mineral of
nickel, (Ni,Fe)S, found in association with
pyrrhotite and chalcopyrite in basic and ultra-
basic igneous rmks. It is mined in Canada, Aus-
tralia, and the republics of the former Soviet
Union.

Jreony A large perennial herb or shrub of the
genus Paeonia (33 species) of N temperate re-
gions, often cultivated for its showy flowers. It
has large glossy leaves md solitary white, pink,
crimson, or yellow flowers, about 10 cm across,
with incurving petals and a fleshy central disc.
The fruit is a large leathery pod containing
black seeds. Family. Poeffiioceae.

Pepin the Short (d768 AD) King of t}le
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Franks (751-68) after overthrowing the *Mero-

vingians. Founder of the Carolingim dynasty,
Pepin checked Lombard expansion md in 756
presented Pope Stephen II with the nucleus
of the *papal states.

pepper A condiment derived from a peren-
nial climbing vine, Piper aigruf,, native to
India. Up to 10 m high, it bears chains of up to
50 inconspicuous flowers that form berry-like
fruits (or peppercorns), about 5 mm in diam-
eter. Family Piperaceoe. The fleshy red and
green peppers are the fruits of Capsicum
species (see cAPSICUM).

peppered moth A European "geometrid
moth, Biston betulario, the typical form of
which has a similar coloration to the lichen-
encrusted tree bark on which it rests. Dudng
the past century a dark form, vat. carbonoria,
has become common in sooty industrial areas.

peppermint A perennial herb, Menthax
piperata: a hybrid between water mint (M.

aquatical and *spearmint. It has dark-green
leaves and reddish-lilac flowers and is the
source of oil of peppermint, used as a flavour-
ing.

peps:n A proteindigesting enryme found in
gastric juice. The inactive form, pepsinogen is
secreted by glmds in the stomch wall md con-
verted to pepsin by the hydrochloric acid in the
stomach Pepsin is a powerful coagulant of
milk.

peptic ulcer An inflamed eroded area in the
wall of the stomach (gastric ulcer) or, more
commonly, the duodenum (duodenal ulcer). lJl-
cers are more collmon in people who secrete
excessive momts of stomach acid- They may
cause aMominal pain, nausea, and vomiting.
Serious complications occur when the ulcer
bleeds or perforates (bursts). Evidence suggests
that infection with Helicobacter pylori must be
controlled by antibiotics to avoid recurrence of
ulcers.

peptide A chemical compound comprising a
chain of two or more *amino acids linked by
peptide bonds (-NH{O-) formed between the
carboxyl and amino groups of adjacent amino
acids. Polypeptides, containing between three
and several hundred amino acids, are the con.
stituents of *proteins. Some peptides are im-
portant as hormones and as antibiotics.

Pepys, Samuel (1633-u03) English diarist.
He was secretary to the Admiralty (1669-88), an
MP, and president of the Royal Striety. His
Diary, which extends from 1660 to 1669 and in-
cludes descriptions of the Restoration, the

Plague, and the Fire of London, was wittm in
code.

Perch One of two species of freshwater food
and game fish belonging to the genus Perca.

The comon perch (P. fluviatilis) of Etrasia has
a deep elongated body, usually about 25 cm
long, and is grenish in colour, with dark verti
cal bars on its sides and a spiny first dorsal fin.
Perch usully live in shmls, feeding on fish and
invertebrates. Famlly. Percidae: order: Perc!
formes. See also sre ness.

percussion instruments Musical instru-
ments struck directly with the hand or with a
hand-held implement. The main categories are
idiophones, in which the entire instrument
body vibrates (gong, rylophone, cymbals, rat-
tles)and membranophones, in which the sound
is emitted by a tensioned membrane (most
drums, kettledrums, tambourines). Another
distinction is between instruments with a

defined pitch (kettledrums, bells, rylophone)
and those without a deflned pitch (bass and
marching drums, triangles).

Percy, Sir Henry (1364-1403) English rebel,
called Hotspur. Together with his father,
Henry, lst Earl of Northumberland (L342-7ffi1,
he led the most serious revolt agafu$t Henry
IV, whom_ tley had helped to the throne in
1399. He appears in Shakespeare's Henry N,
Part l.

peregrine falcon A large powerful *fal-

con,Falco percgrinus, occurring in rmky coastal
regions worldwide. It is 33-48 cm long and has
long pointed wings and a long tail. The male is
blue-grey with black-barred white underparts:
females are browner. It feeds mahly on ducks,
shorebirds, and mammals.

Pereira 447N 7546-w A city in W Colombia-
An agricultural trading centre, it has coffee-
processing, brewing, and clothing industries.
Population (2003 est): 420415.

perennials Plants that can live for many
years. In herbaceous perennials aerial parts die
down each winter and the plants survive in the
form of undergromd organs (rhizomes, bulbs,
corms, etc.). woody perennials have woody
stems, which overwinter above ground-

Peres, Shimon (1923- ) Israeli sratesman,
prime minister (19E4-86: 1995-96): foreign min-
ister (1986-88: 192-$i ZW7-OZ); president
(2W7- l. Bom in Poland, Peres emigrated to
Palestine in ]934 He became head of the
navy in 1918 md m defence minister from
7gl4tolgn.In 1991he was awarded the Nobel
Peace Prize with Yassir Arafat and Yitzhak
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Rabin for his part in securing the Israeli-Plo
peace agreement.

Perestroika See cLAsNosr.

Pergamum An ancient city of W Asia Minor.
After about 230 Bc it became capital of a pow-
erful Hellenistic kingdom. Pergamum became
rich largely from *parchment and luxury tex-
tiles mass-produced by slave labour. The last
king bequeathed his realm to Rome (133 rc).

Pericles lc.4lr5-429 Bc) Athenian sratesman,
who presided over Athens'golden age. Pericles
became leader of the democratic party i[ 461

and secured power shortly afterwards. He
dominated Athens until 430 by virtue of his
outstanding oratory and leadership and his
reputation for honesty. Under Pericles, Athens
asserted its leadership of the *Delian League
and revolts among its members were sup
pressed. By 431, rivalry between Athens and
Sparta had led to the outbreak of the "Pelo
pomesiaa War. Pericles' strategy was mder-
mined by the plague of 43O and he briefly lost
office. He died shortly after Ns reinstatement.

peridotite An ultrabasic coarse-grained ig-
neous rock consisting mainly of olivine. The
earth's mantle is sometimes called the peri
dotite shell. Peridotites occur beneath runy
mountains and islands.

perigee The point in the orbit of the moon
or of m artificial stellite around the earth at
which the body is nearest t}j.e eartlt Compare
APOGEE.

Perigordian A culture of the Upper *Palae-

olithic. Perigordian is ttre preferred French
designation for the pre-solutrean industries in
W Europe, excluding the typologically differ-
ent Aurignacian. Upper Perigordian is approxi-
mately equatable with *Gravettian.

P6rigueur .1512N 0214E A town in Sw
France, the capital of tle Dordogne depart-
ment. It is renowned for fts pAft de Joie gras,
truffles, and wine. Manufactures include hard-
ware and chemicals. Population (latest est):
32 850.

perahelion The point in the orbit of a body
aromd the sun at which the body is nearest
the sun. The earth is at perihelion on 3 Jan.
Comwre APHELI1N.

periodic table e tabular arrangement of
the chemical *elements in order of incrasing
atomic number, such ttrat physical and chemi
cal similarities are displayed. The earliest ver-
sion was devised in 1869 by D. *Mendeleyev,

who predicted the existence of severa.l el-

ements from gaps in the table. The rows across
the table are knom as periods and the
columns as groups. The elements in a group all
have a similar configuration of outer elctrons
and therefore show similar chemial behav-
iour. Across each period, atoms are electroposi
tive (form positive ions) to the left and
electronegative to the right. Atomic thmry ex-
plains this behaviour using the concept of elec-
tron shells, corresponding to different energy
levels of the atomic electrons. Atoms combine
in order to form complete outer shells. The
shells are built up by filling the lower energy
states (inner shells) first. The first shell takes
two electrons, and the second, eight. In larger
atoms, the inner electrons screen the outer
electrons from the nucleus, resulting in a more
complex shell-filling sequence. The short peri-
ods are from lithium (Li) to neon (Ne) and from
sodium (Na) to argon (Ar). The *noble gases in
column 0 have complete outer shells and are
generally chemically inactive. See table on p.
684

peraodontal disease Disease of the gums
md other structures surrounding the teeth,
formerly known as pyorrhoea. Caused by the
action of bacteria on fmd debris that forms a
hard deposit (calculus) in the spaces between
the gums and teeth, it results in swelling and
bleeding of the gums: eventually-if un-
treated-the teeth become lmse and fall out.
Periodontal disease is the major cause of tooth
loss in adults: it may be prevented (and the
early stages treated) by regular brushing, scal-
ing, and polishing, to remove the calculus. Ad-
vanced cases require surgery.

periscope An optica.l device consisting, typi-
cally, of a tube in which mirrors or prisms are
arranged so that light passing through an aper-
ture at right angles to the tube is reflected
through the length of the tube to emerge at an
aperture at the other end also at right angles to
the tube. Extendible periscopes are used by
submerged submarines to see above the sur-
face of the \ /ater.

Perhsodactyla An order of hoofed mam-
mals (16 species) that includes *horses, *tapirs,

and rhinoceroses. The name-meaning odd-
toed-reflects the fact that the weight of the
body is carried mainly by the central (third)
digit of the foot. They are herbivorous, but
have only a single stomach, which is less effi-
cient thm the digestive system of *ruminants.

Compore ARTIoDACTYT-A.

peritonitas lnflammation of the peri-
toneum-the membrane that lines the abdom-

C



6U

r z @:

ot!z

o,:

E

E

oz

l

!
oc
E

ts

E

o
I

o

F

I

E

E

z

U

o

z

:3

@!

6:

I s:

I E F mf,

r Nt

z o

o I

B

z F

i= I

:-3
d"

I ,- z

4,I
I

D

. Polrad

periodic table

6



685 Perseus

inal cavity. This results from the bursting of
an abdomind organ (sudr as the appendix) or
of a peptic ulcer. Alternatively it may result
from bacterial infection. An immediate opera-
tion is essential to repair the perforated organ
and to cleanse the inside of the aMomeni anti-
biotics are also given

periwankle (botany) An evergreen creeping
shrub or perennial herb of the genus Virca (5

species), native to Europe and W Asia- The at-
tractive solitary flou'ers are blue or white and
the fruit is usua.lly a long capsule. They are cul-
tivated as ornamentals: V. ma jor is an impor-
tant sp€cies. Fmily. Apocynaceoe.

periwinkle (zoology) A *gastropod mollusc
belonging to the family littorinidae, also called
winkle. The corlmon edible winkle (Littorino
littoreal of Eurolrean seashores is about 2 cm
high and has a dark-green rounded shell with a
pointed spire md grazes on algae.

Perkin, Sir William Henry (1838-1907)

British chemist, who in 1856 synthesized the
first artifrcial dye, aniline purple. The follow-
ing year he built a factory to manufacture the
dye but he later r€turned to chemical research
and the synthesis of many compounds.

Perm (name from 19,10 until 1957: Molotov)
58 01N 56 10E A port in W Russia, on the River
Kama" Its ried industries include engineer-
ing. chemical manufacturing, and oil refining.
The *Permian period was first identifled here.
Population (1999 est): 1 017 100.

permafrost The permanent freezing of the
ground sornetimes to great depths, in areas
bordering on ice sheets. During the sufilmer
season the top layer of soil may thaw and be-
come marshy, while the frozen ground below
remains an impermeable barrier.

permeability, magnetic (plA measure of
the response of a material to a *magaetic field
sq.el 1s the ratio of the magnetic *flux in-
duced in the material to the applied magnetic
field strength The relative permeability, p. is
the ratio of p in the medium to that in a vac-
uum, p" (see MAGNETTC coNsrANT). Paramag-
netic materials have a p. greater than unity
because they reinforce the magnetic field Fer-
rolEgnetic materials can have a p. as high as

100000. Diamagnetic materials have a p. of less

than one.

Permian perind The last geological period
of the Palaeozoic era, between the Carbonifer-
ous and Triassic periods, lasting from about
2& to 24O million years ago. The period ms
marked by an increasingly dry climate that

continued into the Triassig and Ole two peri-
ods are often linked together as the Permo-
Triassic.

p€rmittivity (e) The absolute p€rmittivity
of a medium is the ratio of the electric dis-
placement to the electric field at the same
point. The absolute permittivity of free space
is called the *electric constant. The relative
permittivity (or dielectric constant) e, of a ca-
pacitor is the ratio of its capacitance witi a
specified dielectric between the plates to its ca-
pacitance with free space between the plates.

Per6n, ,uan (Domingo) (189s-1974) Ar-
gentine statesmar: president l79S-55, 1973-
74). Elected in 1916 after winning popular sup-
port as head of the Iabour secretariat, his posi-
tion was strengthened by the popularity of his
second wife, Evita Per6n (Maria Eva Duarte de
P; 1919-52), who was idolized by the poor for
her charitable work. After her deatl" support
for Per6n waned and he was deposed. He was
re-elected president in 1973.

Perpendicular The style of gothic architec-
ture predominant in England between about
1jl70 and the mid-15th century. The name
derives from the panel-like effect of the win-
dow design, with its pronounced vertical mul-
lions broken regularly by horizontal divisions.
King's College chapel, Cambridge (1,146-1515)

and St George's chapel, Windsor (begun 1,{81)

are masterpieces of the Perpendicular style.

Peipignan 4242N 2*E A ciry in s France,
the capital of the ryr6n6esorientales delErt-
ment situated near the Spanish border. The
capital of the former province of Roussillon in
the 17th cmtury, it has a gothic cathedral md a
l3threntury castle. Perpignan is a tourist and
comrnercial centre, trading in wine, fruit, and
vegetables. Population (1999): 105 115.

Percephone (Roman name: Proserpine)
Greek goddess of the underworl4 daughter of
Zeus and *Demeter. She was aMucted by
*Hades, who made her queen of the under-
world. Zeus allowed her to spend part of each
year on eart[ symbolizing the regeneration of
natural life in the spring.

Percepolis An ancient Persian city in FaIs
province, Iran. Darius I (reigned 522-ffi Bcl
planned Persepolis as the ceremonial capital of
his empire and its wealth and splendour were
legendary. Alemder the Grat destroyed
Persepolis in 33O ac.

Pell'eus In creek mythology, the son of Zeus
and Danae. One of the greatest Greek heroes, he
beheaded the "Medusa with the help of

C
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Athena" who gave him a mirror to avoid look-
ing at the Gorgon and being turned to stone.
He married Andromeda, daughter of the
Ethiopian king.

Pershing missale A us army two-srage
solid-fuelled nuclear surface-tGsurface missile
launched from mobile launcher vehicles and
having a range of 740 km (460 mi). Several im-
proved versiom of the missile have been pro-
duced. It is named after C,en J.J. Pershing
(1860-1e18).

Persian cat A domesticated cat, also called a

Longhair, having a long flowing cct with a
ruff or frill around the neck. The coat may be
of any colour, although the Blue Persian is
most popular.

Perian Gulf An arm of the Arabim Sea ex-
tending some 95O km (590 mi) Nw beyond the
Gulf of Omar The large offshore oil deposits
are exploited by the surrounding "Gulf States.
Area: 233 00O sq km (89942 sq mi).

pefsimmon A tree of the genus Diospyros
that produces edible fruits. These are the
Japanese persimmon \D. kakil, the American
persimmon (D. virginianal, and the Asim date
plum (D. lotus). They have dark-green oval
leaves md produce round orange, yellow or
red fruits, 5-8 cm across. Persimmons are eaten
fresh, cmked, or candied. Family: Ebenaceae.

Perspex (polyrnethyl methacrylate) A colour-
less transparent thermoplastic material made
by *polymerization of methyl methacrylate. It
can be extruded and moulded and coloured, for
use in light fittings, aircraft 1nrts, md car
parts- It is widely used as an unbreakable sub-
stitute for glass.

Perth 1.56 24N 3 28w A city in E Scotland, the
administrative centre of Perth and Kinross on
the River Tay. It was an early capital of Scot-
land. There are dyeing, textiles, whisky distiil-
ing, and carpet industries and it is a popular
tourist centre. Population (20071:, 43450. 2.
31 58S 115 49E The capital of Western Australia,
on the Swan River. Founded in 1829, it ex-
panded following the discovery (1893) of gold.
Its port, Fremantle, is a growing industrial cen-
t re. Population (2N7): 7 77 6 542.

Perth and Kinross A council area of central
Scotland. In 1975 the historic county of
Perthshire was abolished; the greater IErt com-
bined with the county of Kinross to form Perth
ad Kinross district in Tayside Region. In 1996
this became an independent unitary authority.
It is chiefly mountainous. Agriculture is con-
centmted in the SE lowlands. Tourism md

forestry are important. Area: 5231 sq km (2019

sq mi). Population (2004 est): 137520. Adminis-
trative centre: Perttl

Peru, Republic of A country in the Nw of
South America on the Pacific Ocean. Narrow
coastal pLains rise to the Andes, readring
heights of over 6500 m (21 000 ft). The land de-
scends again to the tropical forests of the Ama-
zon basirl Most of the population is of Indim
or mixed Indim and European descent. Ecofl-

omy Peru is one of the world's leading fishing
countries, the main product being flshmeal.
Agriculture is important, and the main crops
include maize, rice, sugar cane, cotton, and cof-
fee. Livestock is particularly important, espe-

cially the production of wool. Rich mineral
resources indude copper, silver, lead zinc, and
iron: oil was discovered in the 1970s but prc
duction has since dclined. With its rain forests
and relics of ancient civilizations, Peru has a
valuable tourist trade. The main exports in-
clude minerals and metals and fishmea]. His-
tol]4 Peru's precolonial history encompasses
the civilization of the Chimri and that of the
*lncas, who were conquered by the Spanish
under Pizarro in 1533. Peru was the last of
Spain's American colonies to declare its inde-
pendence (1821) and the Spanish were finally
defeated n 7824. Political stability was
achieved by Gen Ram6n Castiua (1797-1867),

who developed Peru's economy. However, the
country's prosperity was uadermined by the
War of the Pacific (1879-83). In the 1960s and
1970s there was a series of coups. In 1980, in Pe-
ru's first elections to be held in 17 years, the
former civiliaa president Fernando Belatnde
Terry was re€lected. The 1980s and 1990s saw
terrorist outrages by left-wing insurgents and
human-rights abuses by the military. Alberto
Fujimori was elected president in 1990 md en-
hanced his powers in a new constitution (1993).

Peru's long-standing border dispute with
Ecuador (which had led to war in 1911 1981, and
1995) was finally settled in 1998. In 2000 Fuji-
mori was elected to a third term amid accusa-
tions of fraud: protests and scandal led him to
stand down and go into exile. He has since been
charg$ with murder and kidnapping. In 2001
Alejandro Toledo became the first Indian presi-
dent; the current incimbent (since 2006) is Alan
Garcia P6rez Peru is a member of the OAS and
LAIA Official languages: Spanish, Quechua"
and Aymari. Currency: nuevo sol of 10o cCnti-
mos. Area 1285 215 sq km (4)6 093 sq mi). Popu-
lation (2007 est): 28 674 87. Capital Lima-

Perugia 43 o7N 12 238 A city in Ita]y, the cap
ital of Umbria Origimlly an Errum ciry, it
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has l3threntury city walls, a l4threntury
cathedral, and a university (1200). Perugia is an
agricultural trading centre and its manufac-
tures include furniture and textiles. Popula-
tion (2000 est): 156 673.

Peruta Max Ferdinand (7e14-2fi21
British chemist, born in Austria, who devel-
oped X-ray diffraction to determine the mo-
leruLar structure of haemoglobin. He shared a

Nobel Prize (19(52) with J.C 
*Kendrew.

Peshawar 34otN n4oE A ciry in N Pakistan,
situated at the E end of the Khyber Pass. It is
one of the oldest cities in Pakistan. Industries
include textiles, shoes, and pottery. Population
(1998): 988 oss.

Pestalozzi, Johann Heinrich (1745 78n\
Swiss educationalist, pioneer of mass educa-
tion. His book Wie Gertud ihre Kinder lehrt (78071

reflected his ideas on the intuitive method of
education. Pestalozzi's work is commemorated
in the Pestalmi International Children's Vil-
lages, the first of which was established in 1916

for war orphans at Trogen (Switzerland).

P6taan, (Henri) Philippe (18s6-1es1)

French general and statesman. In World War I
he distinguished himself at the defence of Ver-
dun (1915), becoming marshal of France (M18).

In World War II, when France was on the verge
of defeat (19,10), P6tain became prime minister.
In June 19,10, he signed an armistice with Hitler
that allowed for a third of France to remain
unoccupied by C,€rmany. P6tain was sentenced
to death in ll)45 for collaboration but re-
prieved-

Peter (!) (te Great (76?2-17?51 Tsat
(1682-1721)and then Emperor (u21-25)of Rus-
sia, who established Russia as a major European
power. Peter travelled in W Europe in the late
1590s, acquiring knowledge of western tech-
nology. He instituted many reforms in govern-
ment and administration, trade and industry,
and in the army. ln the Great Northern War
(1700-21), he acquired Livonia, Estonia and also
Ingria, where in U03 he founded St Petersburg.
He campaigned less successfully against the
Turks (1710-1ii) but gained territory in the
Caspian region from war with Persia (1722-231.

Peter, St In the New Testament, one of the 12

Apostles. He was a fisherman until called by

Jesus. Although his faith often wavered no
tably at the crucifixiorL when he denied Christ
three times, Peter wm mmed as t}le rmk upon
which the Ctrurch was to be built. After
Christ's deat}. he dominated the Christian
community for 15 years, undertaking mission'

ary work despite imprisonment. Feast da),: 29

June.

Petertorough 1 . s2 35N 015w A city in E

central England, in Peterborough unitary au-
rhority, Cambridgeshire, on the River Nene.
The cathedral was begun in the 12th century.
Designated a new town in 1967, it is an impor-
tant marketing centre for the surrounding
agricultural area Population (1991): 134788.2. A
unitary authority in E central England" in C-am-

bridgeshire. Area:402 sq km (155 sq mi). Popu-
lation (2001): 1s6 060.

Peterloo Massacre (1819) The name given,
by analogy with the battle of Waterloo, to the
violent dispersl of a political meeting held in
St Peter's Fields, Manchester. A peaceful crowd
had gathered to hear Henry Hunt (123-1835)
speak on parlimentary reforrn The magis-
trates called in local troops, the cavalry were
ordered to chargq and 11 people \^/ere killed.

Petition of Right (1628) A parliamentary
declaration accepted by Charles I. It made ille
gal imprisonment without trial, tmtion with-
out parliamentary approval, and the billeting
of soldiers on private individuals.

Petra An ancimt town in S Jordm It was the
capital of the Nabataeans, nomadic Arabs who
settled along the caravan routes from Arabia
to the Mediterranean. Petra was a great trad-
ing centre from tlle 3rd century Bc. It was in-
corpomted in the Roman Empire in 106 AD and
was superseded by *Palmyra in the 2nd cen-
tury. Accessible only through a narrow gorge,
Petra is renowned for its rock{ut temples and
dwellings.

Petrarch (Francesco Petrarca; 1304-74) Italian
poet. He travelled widely in Europe and in 1341

was crowned as poet laureate in Rome. His
works of scholarship anticipated the Renais-
sance in their combination of classical learning
and Christian faittl He is remembered chiefly
for the Conzoflier4 a series of love poems ad-
dressed to Iaura

Petlel A marine bird tlelonging to a widely
distributed famlly (kocellariidae; 55 species)
dnracterized by thick plumage, webbed feet,
and a hooked bil. n'n cm long, petrels feed
on flsh and molluscs. Dving petrels belong to a
famlly lPelecanoidid4c 5 species) occurring in
the S hemisphere; they are 16-25 cm long
and feed mostly on crustaceaJN. Order: Procel-

lariifonnes. &e olso rutlrartn: pRIoN; SHEAR-
WATE& STORM PETREL.

petroleum See orl-
p€trclogy The study of rocks, including

r
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their formation" structure, texture, and min-
eral and chemical composition. Petrogmesis is
the origin or mode of formation of rocks; pet-
rography is the description and classiflcation
of rmks from hmd specimens or thin sections.

Petunia A genus of tropical American herbs
(about 40 species), cultivated for their showy
funnel-shaped flowers. Ornamental species in-
clude P. integriJolia, with pink, blue, or purple
flowers, the white-flowered P. axillaris, nd hy-
brids berween them. Family: Solanaceae.

pewter tur *alloy of tin (80-90%) md lead
(20-10%) with small amounts of antimony to
harden it or copper to soften it. It was for-
merly used for plates, spoons, and otier uten-
sils but now only beer mugs are made from it.
p€yote A blue-green *cactts, Lophophora
williamsii, also called mescal, mtive to Mexico
and the SWUSA It bears white to pint flower-
ing heads, which, when dried, are known as
'mescal buttons." They contain the alkaloid
*mescaline, which produces hallucinations
when chewed.

pH A measure of the acidity or alkalinity of a
solution, equal to the logarithm to the base 10
of the reciprocal of the number of moles per
litre of hydrogen ions it contains. In neutral so-
Iutions, therefore, the hydrogen ion concentra-
tion is 10 ? and the pH is consequently 7. In acid
solutions the pH is less than 7; alkaline solu-
tions have pH values greater than 7. The pH
scale is logarithmic; for example, a solution
with a pH of 2 is ten times more acidic than
one with a pH of l- See also AcrDs AND BAsEs.

Phaedra In Greek mythology, the daughter
of *Minos and Pasiphae and the wife of The-
seus. She fell in love with her stepson Hippoly-
tus. When he rejected her, she hanged herself,
after writing a letter to Theseus accusing Hip-
polytus of having seduced her.

Phagocyte A cell that engulfs and then di
gests particles from its surroundings: this
process is called phagocytosis. Many protG
zoans are phagocytic, but the word speciflcally
refers to certain white blood cells that protect
the body by engulfing bacteria and other for-
eign particles.

phalanger A small herbivorous *marsupial

of the family Phalangeridae (48 species), occur-
ring in woodlands of Austra.lia and New
Guinea. They are adapted for climbing trees,
having strong claws and prehensile tails. The
family includes the cuscuses, flying pha-
langers, "honey mouse, *koalas, and *possums.

phalarope A lighrly built migrarory shore-

bird belonging to a family (Phalaropodidoe;3
spaies) in which the female courts the male,
which rears the young. 20-25 m long,
phalaropes have a slim neck, lobed toes, and a
grey and red-brown plumage. Two species
breed in the Arctic and one inlald in North
America.

pharaoh The title of ancient Egyptian rulers.
The word derives via Hebrew from the Egypt-
ian for great house. The royal cobra" the sun
god Ra's symbol, signified divinity; pharaoh
represented Ra reigning on earttr The f,rct dy-
nasty, or line of pharaohs, was founded about
3200 BC.

wbw

m

pharaoh. The pharaoh's double crown, combining the
red crown of Lower Egypt with the white crown of
Upper Egypt symbolized the unification of the lwo lands
(c. 31 00 sc).

Pharisees An ancient Jewish religious and
political party. The party originated in tile 2nd
century BC and vied for political influence
with the *Sadducees. In the *Gospels they are
frequently criticized by Jesus, although his
own teachings are very close to theirs.

pharmacology The study of the action of
drugs on living organisms. Pharmacologists ex-
amine the uptake of drugs after admfufstra-
tion, their subsequent effects, their unwanted
side effects, the interaction betwen different
drugs, etc. is the science concerned
with the preparation, manufacture, packaging,
quality, and supply of medicinal drugs. The
practice of pharmacy should conform to the
standards laid down in the official pharma-
copoeia, a government-approved list giving de-
tails of the mmufacture, dosage, uses, and
characteristics of drugs.

Pharos of Alerandria An ancient light-
house, one of the *Seven Wonders of the World.
Built in about 280 Bc by Sostratus of Cnidos for
Ptolemy II of Egypt, it was over 135 m (440 ft)
high. It was demolished in the 13th century AD,

Pharcalus, Battle of (48 BC) The decisive
encounter near presentday Firsala (Greece) in
the Roman civil war, in which Julius Caesar de.
feated Pompey. Pompey's defeat opened the
way to Caesar's dictatorship.
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phatym The muscular tract,lined with mu-
cous membrane, between the back of the
mouth and oesophagus (gullet) and larynx. It
acts as a passageway for food and it also con-
ducts air from the nasal cavity to the larynx
and windpipe. Inflammation of the pharynx
(pharyngitis) is a common cause of a sore throat.

phase (astronomy) The fraction of the face of
the mmn or a planet that is illuminated at a
particular time in its orbit. Lunar phases vary
from new mmn (unilluminated) through a

waxing crescent, first quarter, a waxing gib-
bous moon, to full moon, followed by a waning
gibbous mmn, last quarter, a waning crescent,
and the next new moon.

phase (physics) 1. The fraction of its whole
cycle that a periodically varying system hu
completed. For example, two "altemating cur-
rents of the same frequency are in phase if
they reach their maximum values at the same
instant. In an electricity-supply system there
are usually three phases. 2. Any portion of a

system that is physically distinct, is homoge-
neous throughout, and can be mechalically
separated from other phases. For example, a

salt solution is a one.phase system, whereas a
mixture of ice and water is a twG.phase system.

pheasant A long-tailed gamebird belonging
to an Old World subfamily lPhasianinae: 50
spcies) mcurring in open or woodland re-
gions. Pheasants have short wings, a short bill,
and strong claws for scratching up grain, rmts,
and grubs. Males are brightly coloured. with
bright fleshy wattles and long tail feathers.
Famlly. Phasianidae (pheasants, quil, par-
tridges); order: Galliformes (pheasants, turkeys,
etc.).

phenols A class of organic compounds with
the general formula ROH, in which the -OH
group is linked directly to a carbon atom in an
aromatic ring. The simplest example, phenol it-
self (or erbolic acid), C"HpH, is a white deli
quescent solid used as a disinfectant and in the
production of drugs, weedkillers, md syn-
thetic resins.

phenylketonuria A genetic disease that
leads to mental deficienry if untreated Pa-

tients are unable to metabolize the amino acid
phenylalanine, which is a normal constituent
of diet: the mino acid and its derivatives accu-
mulate in the My and prevent proper mental
development. Phenylketonuria can now be eas-

ily detected at birth by a routine test. Babies
with the disease need a special diet that con-
tains little phenylalanine, which should be
mainta.ined until adolescence.

pheromone A chemical substance produced
by animals to communicate with others of the
same species. The best-known pheromones are
the sex attractants secreted by moths to at-
tract mates. Pheromones are also used by ants
to lay trails md by mammals to mark out ter-
ritories.

Phidias (c4*-c.477 Bc) Athenian sculptor,
one of the most influential artists of his time.
Phidias designed and supervised the sculptures
of the *Parthenon (see ELGrN MARBLES). His
works included rwo famous chryselephantine
statues: Athena in the Parthenon and *Zeus at
Olympia.

Phidippides (sth century Bc) creek runner
who ran 241 km (150 mi) from Athens to Sparta
in two days to ask for help against the Persians
before the battle of Marathon in,l90 Bc. The
modern *marathon race derives from this feat.

Philadelphia 4000N 7s10\tr A ciry in the
USA" situated on the Delaware River in Penn-
sylvania at the junction of the Schuylkill River.
Founded in 1681 by the quaker, William Penn,
it has many historic buildings, including Inde-
pendence Hall (1732-59), where the Declaration
of Independence ms adopted It is the USA'S

fourth largest city and has the world's largest
freshwater port. Industries include oil refin-
ing, textiles, and shipbuilding. Population
(2000): 1 s? sso.

Philip (ll) of Macedon (382-336 Bc) King
of Macedon (359-336), who founded the Ma-
cedonian empire. Philip unified Macedonia,
expanded the monomy. and trained a prG
fessional army. Despite the resolute oppositiotl
of *Demosthenes at Athens, the Greeks were
defeared at the battle of Chaeronea (338). Philip
planned to lead a combined force against Persia
but he was assassinated.

Philip ll Augustus (116s-1223) King of
France (1U9-1223), who destroyed the Angevin
empire of the English kings. He waged war
with Henry II (1187-89). Richard Lionhert
(1191-99), and John; he took Normandy in 12(N,

followed by Maine, Touraine, md Anjou
(1204-05), and in 1214 defeated an English-
imperial allimce at Bouvines.

Philip ll Osn-eql King of Spain (1ss6-e8). He
married Mary I of England in 1554. Philip faced
the *Revolt of the Netherlands and the Turk-
ish threat in the Mediterranean, suppressed
the Modscos (see coNvERsos), lamched the
*Spanish Armada against Protestant England
(1588), and intervened in the French *Wars of
Religion against the Huguenots.

C



Ptrilip V 690

D

Philip V (1683-17,16) The first Bourbon King
of Spain \17@-24 1724-46],. The grandson of
Louis xw of Frmce, his accession instigated
the War of the *Spanish Succession. He abdi
cated in 1724 in favour of his son Luis (UU7-241
but returned to the throne when Luis died.

Philip, Prince, Duke of Edinburgh
(1921- ) The husband (from 1917) of Elizabeth
II of the United Kingdom. The rcn of Prince
Andrew of Greece, he assumed the mme
Mountbatten in 1947, when he tmk British
citizenship. In 1956 he introduced the Duke of
Edinburgh's Award Sdreme to encourage the
leisure activities of young people berween the
ages of 14 and 25.

Philippi, Ba(tle of (42 Bc) The battle in
which Mark Antony and Octavim (later Em-
peror *Augustus) defeated *Brutus and *Cas-

sius Longinus in the Romm civil war.

Philippine+ Republic of the A country
in SE Asia, consisting of an archipelago of over
7000 islmds between the Pacific Ocean and the
South Chim Sea. There are few extensive low-
lands, most of the larger islands, being moun-
tainous md volcanic. Most of the inhabitants
are Filipinos. Econofiy. based principally on
agriculture, forestry, and fishing. The produc-
tion of the staple crops of rice and maize and
the main cash crops (sugar, coconuts, bananas,
and pineapples) is concentrated around the
central plain of Luzon. The country has a wide
range of metallic minerals, includilg copper,
gold, iron ore, manganese, molybdenum, zinc,
lead, and silver. Forests cover over half the
land, providing gums and resins, bambm, and
dyes in addition to goodquality hardwoods.
The main industries are electronics, food pro
cessing, textiles, and wood processing. Hisro/)a
colonized by Spain in 1565, the islands were
ceded to the USA in 1898 following the Spmish-
American War. They.became independent in
1946. Following the election of President "Mar-
cos in 1965 rapid economic development and
a greatly improved iilfrastructure brought
increased prosperity to the Philippines. During
the early 1970s growing communist guerrilla
activity in the N and a Muslim separatist move-
ment in the S led to the declaration of martial
law (192). This was lifted in 1981 but unrest in-
creased when the exiled opposition leader
Benigno S. Aquino was assassinated in 19E3.

After elections in 1986, Marcos went into exile
md Corazon Aquino, widow of Benigno be-
came president. She was succeeded by Fidel
Ramos in 1992. In 1996 he signed a lreace agre-
ment \4rith Muslim rebels, which ceated an
autonomous Muslim region in the S. The left-

wing populist Joseph Estrade was elected presi-
dent in 1998 but forced to resign in 20Ol after
al.legations of financial misconduct. The vice-
president Gloria Macapagal-Arroyo succeeded
him as president and was re€lected in 2004
Official languages: Filipino (a new language
based on Tagalog) and Englislt- Currency
Philippine peso of lm centavos. Area: 300 000 sq
km (115830 sq mi). Population (2m3 est):

81 161000. Capital: Manila-

Philistines A non-Semitic people, who were
driven from Egypt about 1200 BC and settled
in Canaan; the region took the name Palestine
from its ne\ / s€ttlers. A warlike seafaring peo-
ple, without cultural pretensions (hence the
derogatory word philistine), they were largely
absorbed into the kingdom of Israel under
King David about 1m0 Bc.

Philodendron A genus of woody, usully
climbing, plants (275 species| native to tropical
America- They cling to trees or other supports
by means of aerial roots growing from their
stems. Cultivated as ornamental house plants
for their foliage, P. andreanum arrd P. erubescens
are among the most popular species. Family
Araceae.

philosopher's stone A hypothetical sub-
stance sought by alchemists for its ability to
turn less valuable minerals irito gold- In al-
chemical literature it is also called the elixir,
the tincture, and of other names. It was some-
times credited with the power of curing all
diseases and of making its possessors irnmor-
tal. &e ALCHEMY.

phloem Plant tissue specialized to tmport
synthesized foods, mainly sugars, around the
plant. It consists principally of tubelike cells
that lack nuclei, the end of one cell being
linked to the next by means of a porous wall
(sieve plate). The cells are controlled by small
neighbouring cells, known as companion cells.

phlogiston theory An rath-century theory
of combustion based on the belief that all com-
bustible substances contain pblogistoq which
is liberated when t}te substance is heated, leav-
ing calx or ash The more combustible the sub-
stance, the more ptrlogiston it contains. The
theory was fimlly overthrown in the late 18th
century by A *Lavoisier, who correctly ex-
plained combustion in terms of oxidation

Phlox A genus of ornamental herbs (about 65
species), mmtly native to North Ameria The
flowers have five white, pink, re4 or purple
spreading perals. The creeping phlox, or moss
pink (P. subulato), forms carpets of flowers in
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rock gardens. P. drummondii is t}Ie source of
most garden varieties. Famil)4 Polemoniaceae.

Phnom Penh (or Pnom Penh: Cambodian
name: Phnum P6nh) 11 35N 10455E The capital
of Cambodia a port at the head of the Mekong
delta The capital since about 1432, it is now
the site of the royal palace, many museums and
pagodas, md several universities. The country's
commercial centre, its industri€s include tex-
tiles and food processing. Population (1999 est):

938 000.

Phobia A pathologically strong fear of a par-
ticular situation or thing. The main kinds are
agoraphobia (fear of public places and open
spaces); claustrophobia (fear of enclosed
places); specific phobias of individual things,
such as sharp knives; social phobias of encoun-
tering people; and animal phobias, as of spi-
ders, rats, or snakes. Phobias are sometimes
learned after a frightening incident. some-
times acquired in childhood frorr other people,

and sometimes result from *depression.

Phoenicia A group of city states on the
coastal plain of Syria N of alcient *Canaan.

Semitic peoples settled here sometime before
1800 Bc and after about 1000 Bc they became
outstanding navigators and merchants, estab-
lishing trading posts all over the E Mediter-
ranean md beyond. Their maior cities were
*Tyre, Sidon, and *Byblos. The Phoenician al-
phabet was the ancestor of all western alpha-
bets. Pho€nicia was attacked by Alexander the
Great (332 Bc), becoming part of the Hellenistic
and later the Roman Empires.

phoenix A fabulous bird associated with sun
worship, especially in Egypt, and representing
resurrection and immortauty. It was like an
eagle in size and shape, had red and golden
plumage, and lived for 500 years. The dying
phoenix was consumed by fire in a nest of arc
matic materials and from its ashes a new bird
arose.

Phoenix 3330N 11203w A city in the usA,
the capital of Arizona on the Salt fuver. The
state's Iargest city, the commercial centre for a

cotton and farming regiorl its industries in-
clude the manufacture of aircraft and textiles.
Population (2000): 1 321 045.

phonetics The study of the production and
perception of sounds in languages. Sounds
are classified in terms of the way in which they
are produced by the speech organs. The study
of the system of sounds within any given lan-
guage is called phouolory and the individual

sounds are called phonemes. Phonetics also in-
cludes the study of stress and intonatiorl
phosphorescence see LUMr NEscENcE.

phosphorus (P) A nonmetallic mlid element
discovered by H. Brand (died c 1592) in 1669. It
exists in at least four forms: white (a and p[
red and black White phosphorus is a waxy
rcli4 which iglites spontaneously in air to
form the pentoxide (PrOJ. Red phosphorus,
a more stable allotrop€, is formed when white
phosphorus is heated to 400oC: it is used in
matches. Black phosphorus is also stable and
forms when white phosphorus is heated to
20G-300'C Phosphorus exists in nature chief-
ly as the mineral *apatite (Caf,PO.),), from
which the element is obtained, either by reduc-
tion with carbon or reaction with silica at high
temperatures. Phosphates are used extensively
as fertilizers (mainly as "superphosphate"-cal-
cium hydrogen phosphate) but find other uses
in detergents, water sfteners, and specialist
glasres. Some organophosphorus compounds
are extremely toxic and are used as nerye
gases. At no 15: at wt 30.9738; mp (white)44.1'C;
bp (white) 280'C.

photocell (or photoelectric cell) A device
that makes use of a photoelectric effect to
measure or detect light or other electromag-
netic radiatiorl In the photoemissive cell a
photosensitive cathode emits electrons when
it is illuminated; these photoelectrons consti
tute a current when they flow to the positive
anode of the cell In solid-state devices the
light changes the behaviour of a p-n jmction
(as in the photodiode), creating a potentid dif-
ference by the photovoltaic effect. In the con-
ductivity cell, the resistance of a substance,
such as seleniunl changes when light falls on
it as a result of photoconductivity. PhotG
cells are widely used in lightoperated controls,
such as fire alarms; they are also used in solar
cells (see soLAR powER) and photographic
light meters. See illustration on p.692.

photocopying machine A device that
prints copies of documents, drawings, etc.
from an optical image. The most co[rmon
technique is a dry electrostatic process known
as xerography. A pattern of electric charge is
induced by light faling on a layer of *semi-

conductor material on a conducting surface.
Toner powder is sprayed or rolled onto this
material, so that it sticks to the highly charged
areas. The image so formed is printed onto
charged paper, where it is fixed by heating to
produce the final copy.

photoelGctric effecB A number of

C
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effects in which electromagnetic radiation in-
teracts with matter, frequently with the emis-
sion of electrons. These effcts include
photmonductivity, the photovoltaic effect,
and the *Compton effect and the Auger effect.
The frequency of the radiation (f) has to be
such that the energy of the photon (hf, where
h is Planck's constmt) is sufficient to liberate
the eltrtron. For solids, the minimum energy
required is called the work function; for free
atoms or molecules it is equal to the first "ion-
ization potential, the effect then being known
as photoionization. For most substances, an ul-
traviolet frequency is needed to ejtrt m elec-
trorL but for some metals, such as caesium,
visible light is sufficient. See pHorocELL.

anode

el(trons
photosnsitrve
cathode

phot@missive cell. releases
electrons from the cathode.

onto light-sensitive paper with a coating simi-
lar to that on the original film. Lenses can be
used to enlarge or reduce the size of the final
image on the print. Trmslnrencies, for use
with a slide projector, may also be made. Film
is usually developed and pdnted in a dark-
room by dipping it in baths of chemicals.
Polaroid photography, however, produces posi-
tive pictures directly from the camera in one
stage. This system was invented by Edwin
*Iand in 1947 and is used for instant pictures
for security passes, laboratory records, etc.

photolysis The breaking of a chemical bond
by absorbed electromagnetic radiation The
photon energy of the radiation must excd
the bond energy, and photolytic reactions can
be produced by light, ultraviolet radiation,
md X-rays. Exmples occur in "photosynthesis,
suntan, and photography. Flash photolysis is a
technique.for identifying and studying unsta-
ble reaction intermediates. The intermediates
are produced in a gas by an intense brief flash
of light, and their reactions are followed by
spectroscopy.

photometry The branch of physics con-
cerned with measuring quantities related to
the intensity of light. If the intensity is meas-
ured in terms of the energy of the light, they
are known as radiant quantities. They may also
be measured in terms of their yisual effect;
they are then known as luminous quantities.

photon The quantum of *electromagnetic

radiation" having an energy hf, where h is the
*Planck constant and J is the frequency of the
radiation. It may also be regarded as an elemen-
tary particle with *spin L and zero mass that
travels at the speed of *light.

photosphere i|he boundary between the ar-
mosphere of a star and its much denser inte-
rior. The sun's photosphere is seveml hundred
kilometres thick. Almost all the energy emitted
by the sun is radiated from the photosphere. Its
temperature falls from about 5000"C at the
convective zone to about 40@'C where the pho-
tosphere merges with the *chromosphere. &e
dlso suNsPors.

photosynthesis The mems by which plants
and certain bacteria produce carbohydrates
from carbon dioxide and a hydrogen source.
The energy for the process is provided by light
absorbed by the green pigment chlorophyll,
which is contained in the *chloroplasts. Plants
use water (HrO) as the hydrogen source and re-
lease its orygen as a by-product Photorynthesis
comprises two sets of reactions. One set, which
requires light, produces energy-storing and re-

semicondudor
junction

photovoltaic cell. lllumination creates a potential
difference at a p-n semiconductor junction.

\ \

selenium electrons

photo<onductlvity (ell. lllumination rncreases the
conductivity oI a *micondudot such as selenium.

photocell

Photography The recording of images on
sensitized material, by means of visible light, X-
rays, or other radiation, and the subsequent
chemical processing. The first photograph was
taken in 1825 by Joseph Nic6phore Ni6pce
(d.1833). In 1839 *Daguerre introduced the da-
guerrotype, a positive image of milky white on
a silver background, produced directly from sil-
ver iodide emulsion on plates exposed inside a
simple *camera. Modern photography involves
a negative made by the development of *film
cmted with silver slts. The positive picture is
obtained by shining light through the negative

I
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ducing compounds; the other reactions use
these compounds to add hydrogen atoms to car-
bon dioxide and make carbohydrates. The over-
all reactions car be sumnarized by the
equation 6Cq + 5H,o -, qHDO6 + 613z

Phrygia The central md W areas of Asia
Minor inlnbited after the Hittite empire col-
lapsed (12th century Bc) by Thracian migrants.
The shortlived Phrygian kingdom, centred on
its capital Gordium, reached its peak in the late
8th century. The legendary *Midas was King of
Phrygia- The Phrygians are rep:.ted to have in-
vented embroidery.

phylloxera A plant€ating insect belonging
to the family Phylioxcridae, dosely related to
the *aphids. The grape, or vine, phylloxera
(Phylloxero \ritifoliae ot Viteus vitifolii) is a noto-
rious pest of grapevines. The insect forms galls
on the leaves and roots, which damage the

camera developing

plant. The grape phylloxera almost destroyed
the wine industry in France in the 19th century.

phylogeny The history of the *evolution of
a slmies or other group of organisms. By study-
ing the foasil rrcord comparative anatomy, em-
bryology, bimhemistry, md gographical dis-
tribution of the groups involved, one can estab-
lish the probable lines ofdescent and degres of
relationship between broad groups of plants or
animals to produce a phylogenetic tree. Phy-
logeny forms the basis for the classification
of organisms (see rAxoNoMy). It should be dis-
tinguished from ontog€ny, the succession of
developmental stages through which an indi-
vidual organism passes during its lifetime.

Phylum A major mit of classification for liv-
ing organisms (see TAxoNoMy). organisms be-

longing to the same phylum share basic
features but are divided into classes, orders,
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genera, and species according to their supposed
degrees of relationship. In traditional plant-
classiflcation systems the equivalent term is di-
vision.

phyiics The study of the interrelationship
befween matter and energy, without reference
to chemical change. Traditlonally the subject
was divided into the study of mechmics, elec-
tricity and magnetism, heat md thermody-
namics, optics, and acoustics. More modern
aspects of the subject include quantum me-
chanics, relativity, nuclear physics, particle
physics, solid-state physics, and astrophysics.

physiology The study of the functioning of
living organisms and their constituent parts.
Physiology is closely linked with both
*matomy (the study of structure) md *bio-

chemistry (the chemical reactions that play a
vital role in rnany physiological processes).

pi In mathematics, the ratio of the circumfer-
ence of a circle to its diameter, denoted by the
Greek letteUr. It was proved to be an imational
number by J.H.Lambert \7728-771 and tran-
scendental by F.Lindemam (1852-1939). Its
value is 3.14159....

Piaf, Edith (Edith Giovanna Gassion; 1915-63)
French cabaret and music-hall singer. Origi-
nally a street singer, her small size earned her
the nickname'piaf" (French slang: sparrow).
Her songs include'Je ne regrette rien" and 'La
Vie en rose."

Piaget ,ean (1896-1980) Swiss psychologist,
noted for his studies of thought prmesses in
children. His books, which include The Otigins
oJ Intelligence in Otildren (1954), have had a
major influence on educational practice.

P:ano A musical instrument consisting of a

number of wire strings stretched over a metal
frame, which are hit by felt-covered wooden
hammers operated by a keyboard The piano
was invented by Bartolommeo Cristofori
(1655-1731) in the early 18th century; the mme
derives from the Italian pianoforte, soft-loud,
referring to the variation in volume obtain-
able on the piano in contrast to the earlier
*clavichord and *harpsichord. In the modern
inst.rument the frame is either horizontal, as in
the grand piano or vertical, as in the upright
piano. The piano has a compass of seven and a
quarter octaves and the largest repertory of
any instrument.

Picardy (French name: Picardie) A planning
region and former province in N France. It was
incorporated into France in 142 by Louis XI of
France. During World War I it was the scene of

heavy fighting. Area: 19 411 sq km (7493 sq mi).
Population (1999): 1 85-/ 834

Picasso, Pablo (18E1-1ya) Spanish artist,
born in Malaga. Piesso trained in Barcelona
but worked cNefly in Paris after 1900. A1-

though his most popular paintings are those of
his blue (1901-O4) and rose (1905-{8) periods, his
most original work began with les Demoiselles

d'Avignon (1907), influenced by C6zanne and
African sculpture, and resulted in his develop
ment of *cubism with "Braque. One of his
major works, Guerflica (1937), is a horriflc depic-
tion of the destruction of the Basque capital
during the Spanish Civil War.

Piccard A family of Swiss scientists and ex-
plorers. Auguste Piccard (1884-1962) and his
twin Jean-Faix Picord (1884-19163) pioneered
the scientific study of the stratosphere in bal-
loons, reaching a height of 16940 metres in
1932. In 1948 Auguste desiEned a bathyscaphe,
using it to explore the sea depths. His son

Jacques Piccard (1927- ) collaborated with his
father in designing bathyscaphes and reached a

depth of 10917 metres in 1960.

piccolo A woodwind iNtrument, the small-
est and shrillest member of the *flute family.
It is pitched an octave higher thm the flute
and its music is written an octave lower than it
sounds. It is used in t}re orchestra and in the
military band.

Picts (painted people) The Roman name (refer-
dng to their tattoos) for all Scottish tribes liv-
ing N of the *Antonine Wall. Perpetually
hostile to the Romans, the Picts had forced
them to withdraw behind *Hadrian's Wall by
200 AD, md remained independmt until Ken-
neth I MacAlpine unitred S Scotland in the 9th
century.

Piedmont (ltalian name: Piemonte)A region
in l{W Italy. Associated with the House of
Savoy since the early 11th century, it became
the nucleus of Italian unification in the mid-
19th century. It consists of the upper Po Valley,
bordered by the Alps in the N md W and the
Apennines in the S. Manufacturing is impor-
tant, with engineering and steel centred on
Turin: other industries include textiles, chemi
cals, rubber, aad food products. Agriculture is
also important, producing rice, cereals, wine,
md dairy products. Area: 25400 sq km (9807 sq
mi). Population (2000 est): 4287465. Capit.ali
Turin.

Piero della Francesca (c.142oe2) Italian
Renaissance painter. The Boptism of Christ (Na-
tional Gallery, London) shows his monumental
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figure style. He frequently worked at the court
of Urbino, where he painted the double por-
trait of the duke and his wife in profile (Ufflzi).
His interest in perspective is reflected in his
fresco cycle Ite legend of theTrue Cross, painted
for the church of S Francesco, Arezzo, and in
his treatise 0n Perspectiye in Pointing.

Pietermaritzburg 29365 30248 A ciry in
South Africa, the capital of Kwazulu/Natal It
was founded by Boers (1838) and named after
their leaders, Piet Retief and G€rt Maritz, mas-
sacred by the Zulus. It is the centre of a rich
farming area. Population (1995): 378 126.

piezoelectric effect The production of
electric charges on the opposite faces of cer-
tain asymmetric crystals when they are com-
pressed or expanded. The charges are of equl
magnitude but opposite in sign on the two
faces. the sign on each face depending on
whether the crystal is expanded or com-
pressed. Such piezmltrtric crystals include
quartz and Rochelle salt. In the converse effect
a voltage applied across a piezoelectric crystal
causes it to expand or contract. The effect is
used in the piezoelectric oscil.lator, the crystal
microphone, and the piezoelectric loudspeaker.

pig A hmfed mammal belonging to the Old
World family Suidae (8 species). Also called hogs
or swine, pigs have a stmky body with short
legs, a short neck, and a large head with a Iong

rylindrical snout used for digging up roots,
seeds, small animals, etc., from soil. Modern
breeds are reared for pork and bacon (see uvr-
STOCK FARMING). Other members of the. pig
fmily include the babirusa and *warthog. 

See

also PEccARY; wARTHoc.

pageon A bird belonging to a family
(Columbidae: 300 species) mcurring worldwide
except in the coldest regions: the srnaller long-
tailed forms are called doves. 17-75 cm long, pi
geons have soft plumage, a plump body, a small
head, short bill and legs, and a characteristic
cooing call. Pigeons fed mainly on seeds md
other plant mateiial. They are often fast fliers
and some are highly migratory, domesticated
breeds being used as messengers and for rac-
ing. Order: Columbifumes (pigeons and snd-
grouse). See also wooD PIcEoN.

Piggott, Lester Keith (193s- ) British
jockey, who rode his flrst winner at the age of
12 l'1948),. Ctrampion jmkey eleven times and
Derby winner a record nine times, he became a
trainer in 1985. He was gaoled (1987-88) for tax
evasion but returned to win his 30th classic
race in llD2.

pag iron Tlre type of iron produced by *blast

furnaces, and used as the first stage in "steel
making. It has a high carbon content (about 4%
by weight) and contains impurities, including
some slag, which make it brittle. &e also cAsT
IRON.

pigmies See PYGMTEs.

pika A small'mamml belonging to the genus
Ochotona (14 species), of Asia and North Amer-
ica, also called mouse hare, cony, and rock rab-
bit. 12.5-30 m long and resembling large
short-tailed mice, pikas live in cold rocky areas
above the tree line. Family: Ochotonidaq order:
Lagomorpho.

pike A freshwater fish of the genus Esox
found in temlErate regions of Eurasia and
America. It has a broad flat snout, md a large
mouth with strong teetll. It feeds voraciously
on fish and other animals. The common pike (E.

Ircius) is olive-grey above with silvery under-
parts and pale spots. Family: Esocidae: order:
Salmoniformes.

Pilate, Pontius (1st century 
^D)Romn 

gov-
ernor. As procurator of Judaea and Samaria
(26-36) he condemned Christ to death but, ac-

cording to the New Testment Gospels, did so

reluctantly, fearing the outcome of my other
course. He came into frequent conflict with
the Jews and was flmlly dismissed for his cruel
suppression of a Samaritm rebellion.

pilchard An important food fish Sardino
pilchardus, r€lated to the herring and sprat,
that occurs in -abundmce in the Mediter-
ranean, E Atlantic, and English Chmel. Its
slender body, 25-35 cm long, is bluish green
above and whitish below and it swims in large
shoals feeding on crustaceans and fish eggs.

Pilchards up to one year old are called "sar-
dines. Pilchards are eaten fresh and timed.

piles see HAEMoRRHoTDs.

Pilgrimage of Grace (1536) A revolt in N
England against the government of HenryVIII.
The rebels were united by their opposition to
the recent *Reformation legislation and the
dissolution of the monasteries as well as by
economic grievances. Under Robert Aske
(c.1500-37) they seized York but were per-
suaded to surrender. However, some 230 men,
including Aske, were executed.

Pilgrim Fatherc The 102 English colonists
who established the first settlement in New
England in 1620. They included 35 Puritans, es-

caping perstrution in Englmd, and sailed in

il
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r}j^e MoyJbwo to New Plymouth, Masschu-
setts.

Pill, the see oRAL coNTRAcEPTIvE.

Pillars of Hercules Two promontories at
the entranc€ to the Mediterranean Sea. known
in ancient times as Calpe (modern Gibraltar)
and Abyla (modern Jebel Musa" at Ceuta, Mo-
rmco). According to one legend, the promonto-
ries were joined until Heracles tore them
aIErt.

pilot fish A fistL N4uc/ates dutror, that has a
pale-blue elongated body marked with dark
vertical bands. It is found in warm and tropical
seas, accompmying ships and large flsh, espe
cially sharks, to feed on parasites and scraps of
food. Fmily Carongidae: ordet Perciformes.

Piltdown man Skeletal remains once
thought to be those of a fossil *hominid, found
on Piltdown Common" near Lewes (England), in
1912. In 1953-54 the'find" was shown to be a

hoax or fraud.

pimpernel a slender herb of the genus Af,a-
gallis (about 20 species), found in Eurasia,
Africa. md America, especially the amual scar-
Iet pimpernel (,L arvensisl. Growing 5-30 cm
tall, pimpernels have simple leaves and small
red, pink, blue, or white bell-shaped flowers.
The fruit is a capsule, which opens by a round
lid. The yellow pim perr:el (Lysimachia nemoruml
b€longs to a closely related genus. Famil)a Prirn-
ulaceqe.

Pindar (518-438 Bc) Greek poet. Of his 17

books of choral lyrics only 4 survive. These con-
tain Epinician Odes written in honour of vic-
tors of athletic gmes and noted for their
exalted style and religious feeling.

pine A coniferous tree of the genus Pinus
(about 80 species), widely distributed in the N
hemisphere. Pines have long slender needles
and hanging cones made up of overlapping
woody scales. Pines are important softwoods:
the timber is easily worked and yields turpen-
tine, tar, pitch, and other resinous products.
Commercially important and widely planted
spais include the Scots pine (P, sylvesrl,is), of N
and W Europe and Asia, up to 40 m high and
the maritime ptne (P. pinosterl, of W Mediter-
ralean regions and N Africa up to 35 m higll
These and other species are also planted for
shelter md ornament and some species have
edible seds (see sToNE IINE). FamlJy. Pinoceae.
See also BRISTLEcoNE PrNE.

A number of other unrelated conifers are
called pines, including species of Araucaria,the
*rypress pine, and the *kauri pine.

pineal gland A small gland within the
brain. In some lower mimals, for exmple cer-
tain lizards, it is receptive to light and is visible
externally as a third eye (pineal eye); in man its
function is unknowr! although it may help to
regulate the onset of puberty.

pineaPple A perennial herbaceous plant,
Aflanas comosils,native to tropical and subtrop
ical America and cultivated in many warm and
tropical regions for its fruit. It reaches a height
of 1 m. Purplish flowers occur at the centre of
a rosette of leaves and-with their bracts-fuse
to form the composite fruit, which ripens 5-6
months after flowering begins and can weigh
up to 10 kg. The majnr producing countries are
the Hawaiian Islands, Brazil Mexico, Cuba, and
the Philippines. Famib4 Bromeliaceae.

pine mart€n A Europem carnivoro$ mam-
mal Mortes martes. About 70 cm long, it inhatF
its dense evergreen forests, preying on
squirrels, birds, insects, and eggs. As with other
*martens, the female has a litter (2-5 cubs)
only every saond yar.
pink One of several usrreUy p61sruial h.rba-
ceous plants derived from Aanthus plumarius
and often grown as fragrant garden or[amen-
tals. They have long slender leaves and sholvy
white, pink or red flowers, often with fringed
petals. Famillx Car yo phyllaceae.

Pinochet Augusto (19ts-2006) Ctrilean
general ard head of state (1973-90). He led the
military coup that overthrew Salvador *Al-

lende and became the head of a repressive mil-
itary junta. He relinquished office in 19q) but
remained head of the amy until 1998, when he
was made a senator for life. That year he was
arrested while visiting London, pending extra-
dition to Spain to answer charges of murder
and torture of Spanish Dationals during his
presidenry. After a lengthy legal battle the
home secretary autlrorized Pinochet's release
(2000) on medical grouads. After Ns return to
Ctrile he was charged with murder and kidnap-
phg but was eventualy (2m1) found mentally
unfit to stand trial.

pintail A *d\ck Anas acutq occurring in the
N hemisphere, that breeds on inland waters
and winters in coastal areas. The male hm a
dark-brown head and neck with a white band
down the neck, grey flanks, and long black cen-
tral tail feathers. Females have mottled brown
plumage and both sexes have a blu+grey bill.

Pinter, Hatold (1930- ) British dramatisr.
In his plays, which indude TIra Birthday Party
(1958), The Caretok$ (1960), the Homecoming
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119651, Berrayal (7978],, Mouf,toin Language (1988),

Ashes to Ashes (1996), and Celebration (2000), he
uses elliptical dialogue to evoke an atmosphere
of tension and ambiguity. He has also wiltten
fllm scripts and directed plays. Pinter was
awarded the Nobel Prize in 2005.

pinto A horse whose cmt consists of sharply
defined patches of white and a darker colour-
either black (piebald pattem) or brown, bay,
dun, or roan $kewbald pattem). Pintos were
commonly used by American Indians. Height:
1.42 m minimum (14 hands).

Pinworm A slender parasitic *nematode

worm, Enterobius vtmicularius, also called seat-
worm or threadworll Up to 1 cm long, pin-
worms are white and inlabit the human
intestine; they are common in Europe md
America Female woms migrate to the mus to
lay thousands of eggs, causing itching, espe-
cially at night.

Pinyin see curNrsr.
paon A group of three elementary particles
(see pARTrcrE pHyslcs) classified as *mesons

(symbot n). The charged pions (lrt and ,E ) have a
mus of 139.5 MeV the neutral pion (no) a mass
of 136 MeV. The *strong interaction can be rep
resented by the exchange of virtual pions be-
tween particles (see vtRTUAL PARTIcLE).

Piper, John (1903-92) British painter and
writer. He painted abstract works in the 1930s

and was an official war artist in World War IL
Best known for his watercolours and aquatints
of architecture, he also designed stained glass,
notably for Coventry Cathedral and stage sets.

papastrelle A srEll insct-eating *bat be-
longing to the genus Pipistrellus (50 species)

with a worldwide distribution. The Eurasian
pipistrelle lP. ptpistrellusl is about 3.5 cm long
with a zGcm wingspan Pipistrelles have a pre.
hensile tail used when crawling into crevices
to roost. Famil)4 Vesryrtilionidae.

pipat A small insectivorous songbird of the
genus Aflrh,,rs (30 species), 14-16 cm long with a
brom-streaked plumage and paler speckled
underparts. The meadow pipit (A pratensis) oc-
curs on moors and dom in Britail The water
pipit (A. spiwletto) inlnbits the high mourtains
of Eurasia and North America it is alrc found
in coastal regions, when it is known as the rock
pipit. Family: Moracillidae (waglails and pipits).

Piraeus lModern Greek name: Pirai6vs) 37 57N
23 42E The chief port of Greece, SW of Athens
on the Saronic GuIf. It was founded during the
sth century Bc as the port of Athens. Indus-
tries include shipbuilding, oil refining, and

chemicals. Its exports include wine and olive
oil. Population (20071: 775 6C7.

Pirandello, Luigi (1867-193G) Italian drama-
tist md novelist. Born in Sicily, he studied
philology in C,ermany. His writing was greatly
influenced by life with his insane wife. He
gained international success with his plays ex-
ploring the nature of reality and illusion no
tably Six ALarafiers in Search of on Author (1927]|

and Hewy N (7922). He won the Nobel ltir in
7934.

piranha A freshwater fistr, also called caribe
and piraya, belonging to a genus lSerrasalmusl
found in South America" It has a deep body,
ranging from silver to black in colour, strong
jaws, and razor-sharp teeth Piranhas swim in
groups and feed on other fish: they also attack
larger animals, including man. Family: Charoci-
dae.

Pisa 4343N 1024E A ciry in Italy, in Tuscany
on the River Arno. Dating from Etruscan
times, it developed into a thriving maritime re
public (11t1-12th centuries) but dclined after
it fel] to the Florent.ines in 1509. Its most fa-
mous building is the Leaning Tower, which is
59 m (191 ft) high and about 5 m (U ft) out of
perpendicular. Machinery, textiles, bicycles,
and glass are manufactured Population (2005):

v)48.2.

Pisano, Nicola 1c. rzzo-c.1278) Italian sculp-
tor. He initiated the revival of antique Roman
forms that led eventually to Renaissance sculp-
ture, beginning with his pulpit in the Bap
tistry, Pisa Iater works reveal the cmperation
of his son Giownni Pisano (c.1250-1314). Gio-
vanni introduced French gothic elements into
his sculptures for the fagade of Siena Cathe-
dral.

Passarro, Camille (1830-1903) French im-
pressionist painter, born in the West Indies.
Ctriefly influenced by *Crrot. he was more in-
terested in landscape structure than the other
impressionists. He is noted for his encourage-
ment of younger painters, especially *C6me
and *Gauguin In the 18{t0s he experimented
with *pointillism.

pistachio a small aromtic tree, Pistaciovero,
native to central Eurasia and cultivated in
Mediterranean regions for its edible green ker-
nels ("nuts"). Growing 7-10 m higtr" it has com-
pound leaves and drooping spikes of small
male and female flowers. The oval white fruits,
1.5-2 cm long, often split to expose the kernels,
which are used as dessert nuts and for flavour-

C
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ing confectionery, cakes, etc Family. Anacar-
diaceae.

pistil The part of a flower comisting of the fe
male reproductive organs. It consists of one or
more *carpels. which may be united into a sin-
gle structure. Some plants, such as the cucum-
ber, have separate male and female flowers: the
latter are described as pistillate.

pistol A short-range small arm that can be
used with one hand. Pistols fall into two classes:

the *revolver and the automatic. The first suc-
cessful revolver was the Colt of 1835, in wNch
a magazine chamber revolves behind a single
barrel. The first automatics (1893) combined a
box magazine in the butt with a recoi.l loading
action. The Luger 9 I]m automtic went into
service with the German navy in 1904. Both re-
volvers and automatics are still in military and
police use throughout the world-

1 7th<entury English wheellock pistol

18th{entury kottish flintltrk with
ram's-horn butt

Colt 45 revolver fi6t produced
in 1873 and still in use

Colt 45 automatic

pirtol

pit bull terrier see BULL TERRTER

Pitcairn lslands a small i5land g1611p in ths
central S Pacific Ocearl a United Kingdom over-
seas territory, consisting of Pitcairn Island and
three uninhabited islards. Subsistence agricul-
ture is the chid mopatioL Pitcairn Island was
occupied in 1790 by mutineers from t}J.e Bounty
and women from Tahiti. By 1856 the island was
overpopulated and the inhabitants were moved
to Norfolk Island; some Iater returned. Area:4.6
sq km (17S sq mi). Population (1999 est): 54. Sole
town: Adamstown.

pitdr A black or dark-brom residue resulting
from the partial evaporation or fractional dis-
tillation of coal tars or tar products. The term is
sometimes us€d for the residue obtained from
petroleum distillation (bitumen) or for the nat-
urally mcurring petroleum residue (asphalt).
Bitumen is a mixture of heavy hydrocarbons
with a high proportion of fre Grbon It is used
as a binding agent (it is the main constituent of
road tars), as a protective coating in bituminous
paints, in roofing fe.[ts, and as a fuel.

pitchblende The chief ore of uranium, a
massive form of uraninite, UO, a black radie
active mineral found in hydrothermal veins
and as an accessory mineral in acid igneous
rocks.

Pitcher plant Any *carnivorous plant with
pitcher-shaped leaves, belonging mainly to the
families Nelrnthaceoe and, Sarranniaceae.'I\e
pitcher is often brightly coloured and secretes
nectar to attract insects, wilch often fall inside
and drom in the digestive juices at the bottom
of the pitcher.

Pitman, sir lsaac &e SHoRTHAND.

pitot tube A type of anemometer for meas-
uring the velocity of a flui4 invented by Henri
Pitot (1695-1771). It consists of an L-shaped tube
placed in the moving fluid; the vertical limb of
the tube has an opening facing into the flow.
The difference in pressure bet$reen the inte-
rior of the tube and the surroundings enables
the velocity of t}re fluid to be calculated- The de-
vice is used to measure the velocity of liquids,
aircraf t airspeeds, etc.

PitGburgh,r026N 80oowA ciry in the USA
in Pennsylvania at the confluence of the Al-
legheny and Monongahela Rivers, which here
form the Ohio River. It is the site of several col-
leges and universities, including the University
of Pittsburgh (U87) and the famous Carnegie
Institute. Pittsburgh has grom as a major cen-
tre of the steel industry and is the countq,'s
largest inland port. Other manufactures in-
clude machinery, petroleu[ coal, glass, and
chemicals. Poptlation (2000): 334563.

Pit't tfie Elder, William, lst Earl of
Chatham (u08-78) British statesmarl known
as the Great Commoner. Having entered parlia-
ment in 7J5, he established a reputation as an
outstanding orator. He became secretary of
state and leader of the House of C.ommons in
1756, was dismissed in 1757, and then recalled to
form a mtdstry witl: *Newcastle. In charge of
foreign affairs, he was largely responsible for
British victory in the *Seven Years'War, reor.
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ganizing the militia and navy and rallying pub
lic opinion.

His second son rvvillian Pitt ttre Younger
(1759-1806) was twice prime minister (1783-
1801" 1804-06), the youngest in Bdtish history.
As prime miDister he inherited an enormous
public debt, which he reduced by a flscal policy
influenced by Adm "Smith. He also rdormed
the Indian administration. Pitt negotiated the
first (u93) and second (1798) coalitions against
France (see REvolurloNARY AND NApo-
LEoNIc wARs) and resolved the crisis caused
by the Irish rebellion in 1798 by union of Bdt-
ain and Ireland in 1800. His second ministry
was marked by an alliance with Russia, Sweden,
and Austria against Napoleon, which collapsed
shortly before his death in office.

pituatary gland A small endocrine gland,
about 12 mm by 8 mm, lying withir the skull
close to the centre of the head. The anterior
(front) lobe produces *growth hormone, *pro-

lactin, md hormones that regulate the func-
tion of other glands. The posterior (back) lobe
is a tlomgrowth from the *hypothaLamus and
stores various neurohormones that are synthe-
sized in this part of the brain. Neural control of
the entire endocrine system is effected from
the pituitary gland.

Pius V, St (Michele Ghislieri; 1s04-72) Pope

17fi6-721. A Dominican friar, he enforced the
decrees of the Council of *Trent and expmded
the activities of the "Inquisition. He excom-
municated the Protestant Elizab€th I of Eng-
land in 1tl0. He was canonized in 1712. Feast
day: 30 April.

Pius lX (Giovanni Muia Mastai-Ferretti;
7792-78781 Pope (18a6-78). At first sympathetic
to liberal and nationalist movements, he aban-
doned radielism for reaction after the Revolu-
tion of 1848, in which he fled Rome. He refused
to acknowledge the newly established king-
dom of ltaly, into which Ronie was incorpo
rated in 1870. He deflned the dogmas of the
Immaculate Conception (1854) and papal infal-
libility (1869_70).

Pizarro, Francisco (c.1475-1t[) Spanish
conquistador. In the 1520s he explored the NW
coast of South America- In 1531 he crossed the
Andes to Cajamarca, where he treacherously
murdered the Inca king, Atahuallpa He then
consolidated the Spmish conquest of the Inca
empire, founding Lima in 1535.

placenta 1. An organ formed within the
womb of mammals and other viviparous ani-
mals during pregnancy, composed of fetal and
maternal tissues. Via the placenta the fetus re-

ceives nutrients, orygen" and antibodies from
the mother's blood and its waste products are
absorbed into the mother's circulation. The
fetus is attached to the placenta by the umbili-
cal cord. 2, A tissue in plmts that connects the
ovules (later the seeds) to the ovary 0ater the
fruit wall).

plague An infectious disease caused by the
bacterium Y ersinia pestis, wbich is transmitted
to man by rat fleas. There are three forms of
the disease, the most common of which is
bubonic plague, in which fever, vomiting, and
headache are accompaded by swollen inflamed
lymph nodes (buboes). Epidemics of plague
afflicted EuroF throughout the middle ages,

the "Black Death of 1348 being th€ most devas-
tating. The Great Pl,ague of london (1665-56)
claimed an estimated 70000 lives. Today plague
is usually restricted to areas of poor sanitation
in tropical countries.

plaice A commercially important *flatf,sh,

Pleuro@ctes platessa, that occurs in the N North
Atlantic and British coastal waters. It is usually
25-40 m long and is coloured brown with
bright-red or ormge spots above and white be-
neath

Plaid qimru A political party, founded in
1925, dedicated to the achievement of Welsh in-
dependence. The pa.rty won its first parliamen-
tary seat in 1965 (in 2005 it won three seats).
Plaid Cymru currently holds 15 of the 60 seats
in the Welsh assembly, making it the main op-
position. The current leader is Ieuan Wyn Jones.

Planck Max Kar! Ernst Ludwig
(1858-1917) German physicist; the originator of
*quantum theory. In 1900 Planck solved the
problem of black-body radiation by assuming
that the radiation was emitted in discrete
amounts (quanta) known as *photons. The en-
ergy (E) of a photon is related to the frequency
(f) of the radiation by the equation E= hJ,
where h is known as Planck's constant (which
has the value 6626 196 x 10-v J s). For this work
he received the Nobel Prize in 1918.

planet A celestial My that moves around a
star and shines by light reflected from its sur-
face. The only knom planets are those orbit-
ing the sm (solar system). Traditionally, there
are nine major planets: in order from the sun
these are *Mercury, *Venus, *earth, md *Mars

(the terrestrial planets), *Jupiter, *Saturrl
*Uranus, and *Neptune (the giatrt planets),
and *Pluto. In 2006 Pluto was reddined by the
Internatioml Astronomical Union as a "dwarf
planet." There are also numerous *minor plan-
ets.

ffi
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plane tree A large tree of the gen\s Plotanus
(10 specis), native to the N hemisphere and
often grom for shade and ornament. Up to 3r0

m tall, the trees have patchy peeling bark,
Iarge lobed leaves, and separate round clusters
(catkins) of male and female flowers: the fe.
male flowers give rise to bristly round fruits.
The London plane (P.xacerifolial is a hybrid be-
tween the Oriental plane (P, orientalis) and
North American buttonwood (P. occidentalis\.
The timber is a wluable hardwood used in car-
pentry. Famil)4 Platanaceae.

plankton Minute or microscopic animals
(zmplankton) md plmts (phytoplankton) that
float and drift in the open waters of a sea or
lake. The phytoplankton carry out *photosyn-

thesis in the surface waters. The zooplankton
include protozoa, small crustaceans, and larvae.
Plukton are of great ecological md economic
importance as a food source for flsh and
whales.

plant A living orgmism belonging to the
kingdom Plantae, of whidr there are some
280 000 or so species. Plants are typically immo
bile and most manufacture their own food
from simple inorganic nutrients by *photo-
synthesis, trappitrg the energy required for the
process in the green pigment cNorophyll.
Plant cells have rigid cell walls, providing sup-
port, and growth occurs from specialized zones
of tissue (see MBRISTEM), continuously or peri-
odically throughout life. Plants lack specialized
sense organs and a nervous system; response to
external stimuli is usually slow and often per-
mment. Green plants are the primary source
of food and oxygen for all mimals.

Plantagenet The surname of the Angevin,
lancastrian, and Yorkist Kings of England

(1154-1485). They were descended from Queen
Matilda md Goffrey Martel" Comt of Anliru
(d.1151), who was nicknamed Plantagenet be-
cause he wore a sprig of brmm (plante EenAtl iD
his cap. The name was not formally adopted
until the 15th century.

plantain 1. An annual or perennial herb of
the genus Planrogo (about 50 species), occurring
in temperate regions and on mountains in the
tropics, often as a troublesome weed Plantains
have a basal rosette of simple leaves from
which arises a stalk bearing a dense termiml
head of inconspiruous green, white, yellow, or
brom flowers with protruding stmens. Fam-
lly: Plantaginoceqe. 2. See BANANA.

plasma (anatomy) The fluid constituent of
*blood, in which the blood cells are suspended.
Plasma consists of a solution of various salts,
sugars, etc., altd contains numerous proteins,
including those involved in "blood dottingand
the immunological response to infection (ie.
antibodies). It is obtained by centrifuging un-
clotted blood Compare SERUM.

plasma (physics) A gas the atoms of which
have been completely ionized. Sometimes
Glled the fourth state of mtter, plasmas
occur at enormously high temperatures and
are also created in *thermonuclear reactors.

Plasmodium A genus of parasitic single-
celled animals (s€e pRoTozoA) that cuse
*malaria in humans. Plasmodium undergoes
the sexual phase of its development in blood-
sucking mosquitoes of the gemts Anopheles,
through which it is transmitted to mm Four
species cause different forms of malara: P. J ol-
ciparum, P. vi\tox, P. malarioe, and P. oyole. Class:
Apicomplexa (see spoRozoAN).

broad category major groups (phyla) important classes representative members

nonvascularplants Hepatophyta
(bryophytes) Bryophyta

Anthocerophyta

vascular plants
(tracheophytes)

(conifers)

Lycophyta
Sphenophyta
Filicinophyta
Coniferophyta

Anthophyta
(flowering plants)

Monocotyledoneae
(monocotyledons)

Dicotyledoneae
(dicotyledons)

liveiworts (e. g. Pel/E)
mosses (e.9. Sphagnum)
hornworts (e.9. Anthoceros)

clubmosses (e.9. Lycopodium\
hoBetails (Egurbetum)
ferns (e.9. fteridiuml
pines, larches, spruces, firs, yews

grasses, palms, orchids, lilies

daisies, roses, buttercups,
hardwood trees (oak, beech, etc.)

plant. A simplilied classification ofthe plant kingdom.
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plaster of Paris A hydrared form of cal-
cium sulphate (CaSO..%Hp) made by partial
dehydration of *gypsum by heating. When
mixed with water it sets into a hard mass by
formation of rhe dihydrate (CaSo4.2Hp). It is
used for casts for broken limbs and for model-
ting.

plastacs Synthetic materials that consist of

polymers, which are moulded during manufac-
ture. Plastics are made from synthetic *resins.

Thermoset 'rg plastics harden on heating to
give a rigid product that cannot then be soft-
ened. Polyurethmes, "polyesters, and *epoxy

resins all form thermosetting plastics. I'her-
moplastic m.terials soften when heated and
harden again when cooled. These include der-
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ivatives of *cellulose and *polythene, md
other polymers, which contain a reactive dou-
ble bond.

The flrst synthetic material was Celluloid,
made in 1870 from cotton md camphor. This
highly inflammable substance was replaced
during World War I by cellulose acetate and ca-

seitr products. These materials were all based
on naturally occurring Iarge molecules. The
flrst pol).rners to be made by joining together
smaller mole cules were the phenol-formalde-
hyde resins (trade name Bakelite) invented in
1908 by Leo Baekeland (1863-1914). Since then a
vast number of different resins have been syn-
thesized.

Ptata, Rio de la (English name: River Plate)
The-estuary of the Rio Parmi and the River
Uruguay, on the Atlmtic coast of SE South
Amerie between Uruguay md Argentina.
Montevideo, the capital of Uruguay, lies on the
N shore and Buenos Aires, the capital of Ar-
gentina, is situated on the S shore. A naval bat-
tle was fought off its mouth in 1939 (see

woRLD wAR II). Length: 275 km (U1mi).Width
(at mouth): 225 km (140 mi).

platelet A small particle,0.001-o.oo2 mm in
diameter, produced by the bone mauow and
found in the blood. Platelets are essential for
*blood clotting, accumulating in large num-
bers at the site of m injured blood vessel.
There are normally 150 000 to ,lO0 000 platelets
per cubic millimetre of blood.

plate tectonics The theory developed
mainly in the 1 0s, that the earth's crust is di
vided into rigid plates (oceanic, continental, or
a combination of both), which move about the
earth's surface at rates of 1-9 cm per annum.
At constructive plate margins new oceanic
crust is crealed where two plates are moving
apart md magma rises to fill the gap; this m-
curs at midocean ridges. At destructive plate
margins two plates collide and one dips be-
neath the other, producing deepsea trenches.
Where two continental plates collide, moun-
tain chains are formed

Plath, Sylvia (1932-63) US poer and writer.
In 1956 she married the British poet Ted
*Hughes, whom she had met at Cambridge
University. The disciplined poems of her first
volume, T?rr Colossus (1960), contrast with the
anguished poems of Ariel (1965), published two
years after her suicide. She also wrote a novel,
The Bell lar (19661. Her journals and het Collected
Poems (1981) were published posthumously.

platinum (Pt) A precious silver-wNte noble
metal. It is malleable, ductile, and has a high

melting point. Platinm is found in mture in
nickel ore. It m absorb large quantities of hy-
drogen and is used as a catalyst, particularly in
contact process for making sulphuric acid. It
is also used in thermocouple wires artd in
jewellery. Although unreactive, plalinm also
forms other compounds, including the hexa-
fluoride (PtF6), one of the most powerful oxi
dizing agents known. At no 78; at wt 195.08; mp
1769'C; bp 3827 + 100"C.

Plato 1429-347 Bc) Greek philosopher. An
Athenim nobleman, he became a devoted fol-
lower of *Socrates, after whose death he trav-
elled widely. In 387 he returned to Athens and
founded his "Academy, to which he devoted
the rest of his life. Some of Plato's poetry and
all his prose works suwive. Apart from 13 pos-
sibly spurious letters and the Apology, which
purports to be Smrates' defence of himself be-
fore his judges, they are dramatic dialogues of
outstmding literary merit. The early ones il-
Iustrate Socrates' character and philosophical
methods. Tlte Phaedo, Symrysiufit, and Republic
of Plato's middle period develop his mature
views on such topics as metaphysics, love, and
government, notably his thmry of ideas
(Forms), the perfect spiritual entities or proto-
types of which the physical world is a feeb.le
and irnperfect copy.

Platypus see DUcK-BTLLED pLATypus.

plebeians Romans other tlan the privileged
*patriciatr. At first withour civil rights, in
.193-92 the plebeians forced the Senate to ap
point their own tribunes and an assembly. Dur-
ing the subsequent two centuries of cpnflict,
the plebeians gradually gained admission to all
Roman offices.

Pl6iade, La A group of seven French writers
in the 16th century who sought to liberate
French poetry from medieval tradition Their
principles, deriving from the study of Greek,
Latin, and Italian literature, were expouaded
in D€fense et illilstration de la langue frangaise
(1549) by Joachim du Bellay (1522-60), and their
inno tions included the introduction of the
sonnet, the ode and the alexaldrine. Led by
Pierre de Ronsard (1524-85), the group included
du Bellay, J.-A de Baif (1532-39), Etienne Jodelle
(c.1532-73), R€rpy Belleau (c.1528-Z), Pontus
de Tyard (c.1522-166), and'Jacques Peletier
(1517-82) or Jean Dorat (1508-88).

Pleiades (or Seven Sisters) A young open
*star cluster in the constellatiotr Taurus that
contains several hundred stars, of which six are
clearly visible to the naked eye. They were
named after the seven daughters of "Atlas,
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who were changed by the gods into stars while
being pursued by Orion.

Pleistocene epoch The epoch of gmlogical
time betwen the Pliocene and the Holmene, at
the beginning of the Quaternary period- Ir
lasted from about 1.8 million to 10000 years
ago. It is often called the *Ice Age because dur-
ing this time the earth experienced great fluc-
tuations in temperature. Fossils from the
Pleistocene include horses, pigs, and elephmts.

plesiosaur A widely distributed marine rep
tile of the Jurassic and Cretaceous periods
(200-55 rnillion years ago). Up to about 12 m
long, plesiosaurs had broad turtle{ike bodies
with paddlelike limbs, a long flexible neck,
and jaws armed with sharp teeth used to catch
fish-

pleurasy Inflammation of the pleura-the
membrane that covers the lungs and lines the
chest cavity. The commonest cause of pleurisy
is bacterial or viral infmtion. The patient will
often have a fever, a pain in the chest that is
worse on coughing or taking a deep breath,
and a cougtl.

Plimsoll line A series of lines painted on the
outside of a cargo ship's hull showing the vari-
ous safe levels to which the ship can be loaded.
The measure was introduced in the UK as a
result of the Merchant Shipping Act (1476) at
the instigation of the MP Samuel Plimrcll
(1824-9E).

Ptimsoll linc. The lines and letters mark the watedine
under various conditions. TF = fresh water in the tropics;
F = fresh water; T = salt water in the tropics; S = salt

= winter in the N Atlantic. LR represents lloyd's Register.

Pliny the Elder lCaius elnius Secundus; 23-
79 eo) Roman scholar, whose universal ency-
clopedia, Natural History, was a major source of
scientific knowledge until the 17th century.
During his military carer, Pliny assembled ma-
terial from numerous sources on a wide range
of disciplines, including strology, gmgraphy,
agriculture, medicine, zoology, and botany. He
finally completed this work of 37 volumes in 7

AD. His nephew and adopted son Pliny the
YoungEr (Gaius Plinius Caecilius Secundus:
c.51-c.113 AD) held various administrative
posts and was a prominent legal orator. His ten
volumes of private letters constitute m inti
mate unofficial history of his time.

Pliocene epoch see rrnrrety psnroo.

PLO See pALEsrrNE LTBERATToN oRGANTZA-
TION.

Plotinus (205-70 AD) Greek philosopher md
founder of "Neoplatonisrl Born in Egypt, he
studied at Alexandria, and flnally settled in
Rome. Developing Plato's mysticism, he taught
that the immaterial impersonal indescribable
'One" is the ground of all existence and value.
From it emanate successively mind, soul, and
nature. By rejecting matedal nature and culti-
vating the intellect man may briefly become
mystically united with the One.

Plovdiv (former name: Philippopofi) a208N
24,15E A city in S central Bulgaria. on the River
Maritsa Bulgaria's srcond largst city, its in-
dustries include food processing and carpet
manufacture. Population (1999 est): 342 584.

plover A bird belonging to a widely distrib-
uted family (Charodriidaei 56 spP.cies) occurring
in open regions and along shores. Plovers have
brown or grey plumage often mottled with
white underparts. They feed on insects and
other small invertebrates and nest on the
ground. Order: Charodriif ormes (gulls, plovers,
etc.). See 4lso LAPWING.

plum A small tr.ry-,Prunrs donestic4-a mtural
hybrid between the "blackthorn and the
cherry plum lP. cerosiferul, native to SW Asia
and culti ted in most Mediterranean and N
temperate regions for its fruit. lt has oval
toothed leaves and white flowers. The fruit is
round or oval and has a dark-red to blue-black
skin (when ripe), enclosing a sweet greenish-
yellow pulp and a central oval stony seed.
Plums are eaten fresll cooked in desserts,
canned, or dried as prunes. Family Rosaceae. See

also DAMsoN.

Plumbago A genus of herbaceous plants,
shrubs, and climbers (12 species), native to
warm regiorx and including a number of orna-
mentals. They have simple leaves and terminal
clusters of white, blue, violet, pink, or red flow-
erc. P. auriculata, with pale-blue flowers, and P.

roseo, with red flowers, are popular greenhouse
plants. Some species are used for medicinal pur-
poses. Fmily Plumbaginoceae.

Plutarch (c.46-c.120 AD) crftk biogmpher
and essayist. He was a citizen of both Athens

C
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md Rome md a priest of Delphi. His Parallel
Lives consists of biographies of 23 pairs of
Greek and Roman statesmen and soldiers. The
Moralia contain 83 essays on ethical, scientific,
and literary topics.

Pluto (astronomy) Traditionally, the smallest
and outermost planet, orbiting the sun every
248 years at a mean distance of 5900 million
km. Pluto was discovered in 1930 but little was
known about it until its stellite was discov-
ered in 1978. It is a very cold lowdensity body
about 3000 km in diameter. In 2006 the Inter-
national Astronomical Union redefined Pluto
as a "dwarf planet."

Pluto (mythology) See HADEs.

plutonic rock see rcNBous Rocrc

Plutonium (Pu) An importmt synthetic
transuranic element discovered in 1910. Trace
quantities exist in natural uranium ores. It is
produced in large quantities in nuclear reac-
tors by beta-decay from uranium-239. Pluto-
nium is flssile and was used in the atomic
bomb dropped on Nagasaki in 1945 (s€e NU-
CLEAR WEAPONS). It forms oxides (PuO, PuOr),
halides (for example PuF.), aad other com-
pounds. It is used in *fast reactors and small
power mits for spacecraft. At no 94; at wt
(244); mp 640'C; bp 3230"C.

Plymouth 1. so 23N 410rW A port in Sw Eng-
land, in Pl)'rnouth unitary authority, Devon, on
Plymouth Sound between the Tamar and Plym
estuaries. On Plymouth Hoe Drake is reputed
to have finished his game of bowls while the
Spanish Armada approached; t}:re Mayfuwer
embarked from here for America in 1620. Ply-
mouth is the UK's largest naval base and has as-
smiated marine industries. Population (Iatest
est): 245 991. 2. A unitary authority in SIW Eng-
land, in Devon Area:76 km (30 sq mi). Popula-
tion (2004 est): 2214400.

Plymouth Brethren An austere Protestant
sect founded at Plymouth in 1830 by a former
Anglim pdest, J.N. Darby (1800-82). The
Brethren have strict standards of behaviour
and shun many secular t{ades and professions.
Small groups exist throughout the world,
often as active missionaries.

Pneumoconiosis Ctrronic lung disease
caused by inhaling dust, most commonly coal
dust (eusing coalworkers' pneummoniosis)
and silica (causing silicosis). Considerable coal
dust may be taken into the lungs without caus-
ing much damage, but later progressive mas-
sive fibrosis may develop. See also AsBEsrosls.

pneumonia Inflammation of the lungs,

mostly caused by infection. Pneumonia may
arise in only one lobe of the lmg (lobar pneu-
monia) or in patches in both lungs (brondro
pneumonia). The infective organisms may be
streptococci, viruses, tubercle bacilli, or other
organisms, such as mycoplasmas. The patient
has a fever, cough, and pain in the chest and
may be breathless.

Po, River (Iatin name: Padus) The longest
river in Italy rising in the. C,ottian Alps and
flowing mainly ENE through Turin to enter
the Adriatic Sea by way of a large delta in the E.

The Po Valley is the most fertile and economi-
cally importmt region in Italy. Length: 552 km
(40s mi).

pochard A large-headed *ducle Aythya Je-
rina, occurring in temperate inland waters of
Eurasia- It has grey legs and a grey-blue bill:
males have a reddish head, black breast, and
grey body females are browrl It feeds on
water plants and small aquatic invertebrates.

Podzol A type of *soil typical of mmy cool
temperate humid zones espeially with conif-
erous vegetation, as in the taiga of Russia and
North America. It is chariicterized by an ashen-
coloured upper layer (A horizon) and an under-
lying layer (B horizon) of redeposition humus
and iron" which may develop into an imlrrme
able pan.

Poe, Edgar Allan (1809-49) uS poet, short-
story writer, and critic. After publishing two
volumes of poetry (1827, 1829), he worked for
literary magazines. Among his prose tales and
horror stories are "The Fall of the House of
Usher" (1839), "The Black Cat" (1843), and the
first ever detective story, 'The Murders in the
Rue Morgue" (1841). His best-known poems are
"The Raven" (1845) and The Bells (1849).

poet Iaureate A title bestowed by the
British monarch on a contemporary poet,
whose traditional duties include the writing of
commemorative odes on imporant public oc-
casions. The first official poet laureate was

John Dryden, who served from 1568 to 168E,
and his most recent successors include John
Betjeman (1972-Ul, Ted Hughes (1984-98), and
Andrew Motion (1999- ). Until 1999 the title
was bestowed for life md the holder received
an annual present of wine; it is now a salaried
post with a fixed tenure of 10 years.

Poincar6, Ralmond (1860-1934) French
statesma$ president (1913-20)md prime min-
ister (1912-13, 1922-24 1926-291 His foreign
poliry aimed to prevent Frendr isolation in the
face of possible German aggressiol His post-
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war economic policy brought a period of sta-
bility to France- His cousin Jules Henri Poin-
car6 (189{-1912) was a mathematician, regarded
by some as the last universal mathematician.
Poincar6 wrote important treatises on the na-
ture of mathematical creativity, emphasizing
its intuitional aspects.

poinsettia An ornamental sht]ub, Euphorha
pulchenima, native to Mexico and tropical
America and a popular pot plmt at Christmas
in Europe and North America. It has simple
dark-green leaves md clusters of tiny green-
ish-yellow flowers surrounded by large scarlet
bracts, up to 14 cm long, which resemble petals.

Fmtly. Euphorbiaceae.

pointer A breed of sporting dog originating
in Englmd md named after its habit of point-
ing its nose towards game. It is lithely built
with a long tapering tail, a long muzzle, md
drooping ears. The short smmth coat is white
combiaed with yellow, orange, liver, or black
Height:53-68 cm (dogs);61-65 cm (bitches).

pointillism A style of painting using dots of
pure colour. The pointillists applied primary
colours to the canvas in dots and allowed the
colours to be mixed by the eye. It was devel-
oped by *Seurat in France in the 1880s.

Poisson, Sim6on D6nis (1781-18,10) French
mathematician, who contributed to the math-
ematical theory of electricity, magnetism, and
mechanics. His work on electricity led him in
1837 to discover Poisson's equation, which de-
scribes the electric field createdby an arbitrary
chuge density. Poisson's distribution is widely
used in probability calculations and Poisson's
ratio (the ratio of the lateral strain to the lon-
gitudinal strain in a stretched wire) is used by
engineers in studying the elongation of struc-
tural members.

poker A card gme, usually for five to seven
players. In the standard version each player re-
ceives flve cards, with the option of discarding
and replacing up to five of them. Each player
makes bets on his or her hand before and after
discarding until a limit is reached or no one

wishes to bet further. The object is to make the
best hand (i.e. the one containing the highest-
ranking combination of cards) or to bluff one's

opponents that one has the b€st hand.

Poland, Republic of A country in N Eu-
rolre, on the Baltic Sea Wide plains in the N rise
to the Carpathian Mountains in the S, which
reach heights of over 2500 m (8000 ft). About
m% of the inhabitants are Roman Catholic.
Economy: Poland is one of the world's leading

agricultural nations. The chief crops are rye,
wheat, oats, sugar beet, and potatms. Its min-
eral wealth includes deposits of cml copper,
and sulphur; natural gas has been found as

well as some oil. Poland's industries include
shipbuilding, textiles, engineering, steel, ce-

ment, chemicals, and food products. Hisrory:
Poland flrst became a selxrrate state in the 10th
century, -which also saw the introduction of
Chdstimity. From the 14th to 16th centuries
its power was extended under the Jagiellon dy-
nasty. Foreign intervention in the 18th century
culminated in partition by Russia, Austria, and
Prussia (in 172,1793, md 1795). At the Congress
of Vienna in 1815 the *Congress Kingdom of
Poland was created under the Russian Crown.
After World War I independence was declared
under J6zef Pilsudski (1867-1935), who ruled as

a dictator frcm 7927. In 1939 Poland was in-
vaded by G€rmanf some six million Poles, in-
cluding three million Jews, died during the
occupation. Polish resistance contributed to
the Allied victory, and in 1945 Poland was occu-
pied by the Russians. The first postwar elec-
tions, in 1918, brought a communist-controlled
government to power under Wladystaw
Gomulka (1905-82). Unrest in 1970 led to his en-
forced resignation and he was succeeded by Ed-

ward Gierek (1913-2001). In December 1981, the
independent trade union *Solidarity, led by
Lech *Walgsa, was outlawed and martial law
was declared by Gen Wojeiech Jaruzelski. Fol-
lowing rnass demonstmtions, Solidarity was
relegalized in 1989 and allowed to contest a

general election; it won all but two of the seats
contested and led the new government with
Walgsa as president from 1990. The 190s saw
continuing economic crisis and a series of
shortlived governments. In 1995 Aleksander
Kwasniewski, a former communist, defeated
Walgsa in presidential elections. In 1997 Poland
adopted a new constitution that removed the
Iast traces of communism. The conservative
Lech Kaczyriski became president in 2005; his
twin brother Jaroslaw Kaczlriski became
prime minister in 2006. Poland joined NATO in
1999 and the EU in 2004. Offlcial lmguage: Pol-
istr- Currency zloty of 100 groszy . Atea: 312 677

sq km (120624 sq mi). Population (2007 est):

38 518 214. Capital: Warsaw.

Polanski, Roman (1933- )Polish film di
rmtor, born in Paris. His fllms include Repulsion
(7%sl, Rosemarys Baby (196fl,Tess (L9791, Frantic
(1988), and lhe Pianist (2002).

polar bear A white bea\ Thalarctos mar-
itimus,living on the shores of the Arctic Ocem.
Up to 25 m long and weighing 500-700 kg (de-

ffi
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pending on the season), polar bears prey on
seals, fistr" md birds.

Polaris (or ilorth Star) A remote cream *su-

pergimt, apparent magaitude 2.0 and about
650 light years distant, that is the bdghtest
star in the constellation Ursa Minor. It is the
present "pol€ star, lying about 1'from the N
celestial pole. It is a *Cepheid variable and is
the primary comlnnent of a multiple star.

Polaris massile A US navy twcstage solid-
fuelled nuclear strategic missile launched
from a submarine and having a range of 4500
km (2800 m). Travelling at speeds of over mach
10, some versions (Poseidon) are capable of de-
livering 10 separately guided ls-"kiloton war-
heads. When fired from below the surface, the
missile is ejected from the vessel by com-
pressed gas, its rocket firing at the surface. Fir-
ing is by twGkey control, linked directly to
Washington. In the UK Polaris was replaced by
the Trident missile in the 1990s.

polarized light Light in which the direc-
tion of vibration is restricted. In ordinary light
(and other types of *electromagnetic radiation)
the transverse vibrations of the electric md
magnetic fields are at right angles to each
other in all possible planes. In planepolarized
light the vibrations of the electric field are
confined to one plane and the magnetic field to
one at right angles to it. Plane-polarized light
can be produced by reflection at a certain mgle
or by passing light through such doubly re-
fracting substances as Polaroid (a plastic sheet
impregnated with tiny crystals of a dichroic
substmce orientated parallel to each other).
Circularly md elliptielly polarized light occur
when the electric vector describes a circle or an
ellipse round the direction of the light beam.

Polder An area of low{ying land recLaimed
from the sea or other water, often for agricul-
tural purposes. Polders are usually formed by
constructing dykes around the area, which is
then drained. The most notable polders are
those of Holland, next to the IJsselmeer.

Polecat A carnivorous mamrnal, Milsrela
Wtorius, found. in woods and grassiand
throughout Europe, Asia, and N Africa- About
50 cm long, it has a dark-brown coat with yel-
lowish patches on the face and ears. Polecats
are nocturnal, foraging for rodents and insects.
They eject a pmgent fluid when alarmed. Fam-
llyi Mustelidae (weasels, etc.). See olso FERRET.

Poles, North and South The most
northerly and southerly points of the earth's
surface md the ends of the earth's axis, about

which it rotates. The magnetic nortl and south
poles are ttle points to which a magnetic com-
pass needle points and where the lines of force
of the earth's magnetic field are vertical They
do not coincide with the geographiml poles
and their positions slowly change. See also ARc-
TIC CIRCLE; ANTARCTICiT

pole star Either of two stars tirat are nearest
the N or S celestial pole. The poles are not fixed
in position but, owing to precession of the
earth's axis, trace out two circles in the sky
over a period of 25 800 years. There is thus a se
quence of stars that slowly, in turn, become
the N or S pole star. see also pot,ttIs.

pole vault An event in athletics, in which
competitors use a fbreglass pole to vault a hor-
izontal bar. A competitor is allowed three tries
at each height. The height is increased until
o4ly one competitor is left. The event was
opened -to women in 1995 (2000 in the
Olympics). World record: 6.14 m (1994) by Sergei
Bubka (Ukraine).

poliomyelatas A viral infection of the cen-
tral nervous system that may result in muscle
paralysis. It was formerly knom u infantile
paralyiis, because children were most com-
monly affcted. In most cases the infection is
mild, but sometimes a more severe illness de-
velops, which may lead to severe pain in the
lirnbs followed by permanent paralysis. A vac-
cine is available that gives complete protection
(see sABIN vACCTNE; SALK vAccINE).

Polish (or Lekhitic)AWest Slavonic language
spoken in Poland and closely related to *Czech,
*Slovak, md Sorbian. It is written in a Latin al-
phabet and the standard form is based on the
dialect of Poznan-

Polka A Bohemian folk dance in 2/4 time,
which became a ballrmm dalce in ]gth{en-
tury Europe and rivalled the waltz in popular-
ity. It is characterized by three steps and a hop.

pollen The male gametes of seed plants,
which are produced in the "stamens of florer-
ing plants and in the male *cones of conifers
and other gymnosperrns. To ensure fertiliza-
tion, the pollen must be transferred to the
stigma (in flowering plants) or the female cone
(in conifers)-the prmess of pollination Mmy
flowers are cross-pollinated, ie. the pollen
from one plant is deposited on the stigma of
another of the same species by means of insect
erriers, wind, or water. Some flowers are self-
pollinated, the pollen being transferred from
the anthers to the stigma of the same plant:
the stame[s are usually bent over the stigma
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to assist the process. After pollinatiorL a pollen
tube grows down from the pollen grain into
the pistil of the po[imted flower mtil it
reaches the ovule. Two pollen nudei travel
down tNs tube: one fertilizes the egg cell
which develops into the embryo plant in the
seed: the other fuses with a nucleus in the
ovule to become food for the seed

Pollock, Jackson (1912-s6l us painter. By
1947 he had developed a style of *abstract ex-
pressionism to express feelings and uncon-
scious thoughts through the act of painting
itself (see AcrroN pArNTrNc). He dripped
paints onto very large canvases to form pat-
terns of interweaving lines.

poll tax A levy on individuals (poll, head), re-
gardless of means. First Ievied regularly in
England in 132, it was a direct cause of t}re
Peasants' Revolt in 1381 and was abolished in
1698. A poll tax (the aoDmunity clarge) re-
placed domestic rates in 198Hq foilowing
public opposition, it was replaced by "council
tax in 1993.

pollution The addition to the environment
of substances that cannot be rendered harm-
less by normal biological prmesses. Modern in-
dustrial and agricultural activities have led to
pollution by either man-made toxic substances
(such as pesticides md fertilirers) or by the
overproduction of mturally morring sub-
stances (such as carbon dioxide gas). Current
problems include the disposal of radioactive
wastes: increasing amounts of heavy metals
(such as lead), carbon dioxide, carbon monox-
ide, etc., in the atmosphere; the disposal of
human refuse and sewage; and unacceptable
noise levels. See olso.e,cro narN: GREENHoUSE
EFFECT: OZONE.

polo A four-a-side stick-and-ball game, in
which the players are mounted on specially
bred ponies. It was played in Persia by 600 Bc
and was rediscovered by British officers in
India in the 19th century. The riders use long
sticks with mallet heads to hit a solid wooden
ball, with the objert of scoring goals. A game
consists of up to eight seven-minute periods, or
"chukkas," after each of which momts are
changed.

Polo, Marco 1c.72il-13241 Venetian trav-
eller. His father and uncle travelled to Beijing
in 12fl at the request of the Mongol emperor,
Kublai Khan, taking Marco with them. Having
learned Mongolian" he entered Kublai's service,
conducting missions as far as S India, until
Ieaving Ctrina in 1292. He subsequently fought
for the Venetians against the Genoese and was

capturd- ln prison (1296-9E) he dictated an ac-
count of his travels.

polonaum (Po) A highly radioactive element
discovered in 1898 by Marie Curie in minute
amounts in pitchblende. It is 50(n times as
radioactive as *radium md libeEtes consider-
able amounts of heat. Polonium has 27 isotopes,
more tharr any other element. It is used in
compact radiation and tlermoelectric power
sources. At no 84i at wt (209); mp 254'C; bp
962"C.

Pol Pot (1925-98) Cambodian politician; head
of state of Democratic Kampuchea (1975-79l.
He laundred an armed revolution in 1968 and
commanded t}e victorious Khymer Rouge
movement in the ensuing civil war (1970-?51.

He then began a radical restructuring of Cam-
bodian society, having hundreds of thousands
killed in labour camps. In 1979 his regime fell
but he maintained influmce over Khmer
Rouge guerrillas in Cambodia from his exile in
Thailand. In 1997 he was crpturd and sen-
tenced to life imprisonment by former Khmer
Rouge colleagues.

polyanthus A hardy perennial, Primlulax
polyanthus, derived from a cross b€tween the
common primrose and the cowslip. There are
many varieties, with yellou browrl blue, or
red flowers. &e olso PRIMULTL

*l l*
8 yd (7.3 m)

I
I

30 yd (27.4 m) +
yd (36.5 m)

20o ts (182.88 m)

polo, The dimensions of he ground. lf the side lines are

boarded, tre widtr is 150 yd (146.4 m) and there is a

safety area extending 1 0 yd (9 m) beyond each side line
and 30 yd (27 m) beyond each goal line.

polyesters Synthetic resins or *plastics that
are polymers of *esters. Saturated polyesters

line
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(i.e. those with no double bonds), made by a con-
densation reaction, are widely used in such
synthetic fibres as Dacron and Terylene. Un-
sturated polyesters are used as resins to make
thermosetting plstics.

Polygonum a genus of annual or perennial
herbs (about 75 species), found worldwide.10 to
2oo cm in height, they bear simple leaves and
small white or pink flowers. Family: Polygo-
naceae.

polyhedron A solid body bounded by plane
polygons constituting its faces. Three or more
edges meet at a verteL The five regular poly-
hedrons (known as Platonic solids) have equal
faces that are regular polygons. They are the
regular tetrahedron, hexahedron" octahedron,
dodecahedron, md icosahedron with 4,6, 8,12
and 20 faces respectively.

polymerization The chemical combination
of simpler molecules (monomers) to form long
chain molecules (polymers) of repeating units.
In addition polymerizatiou t.]le monomers
simply add together md no other compound
is formed. Pollthene is made from ethylene
in this way. In condensation polym.erization,
water, alcohol, or some other small molecuie is
formed in the reaction, as in the production of
*nylon.

polymethyl methacrylate see pERSpEx.

polymorphism In biology, the functioml
or structural variation between tr /o or more
members of a species, determined by differ-
ences in either genetic constitution, environ-
mental conditions, or both. It is a widespread
phenomenon in animals md plants. In tran-
sient polymorphism two different forms exist
together temporarily, while one form is re-
placing the other; in balancd polym.orphism
the different forms continue to coexist.

Polynesia a alUsion of Oceania in the S and
central Pacific Ocean The volcanic and coral is-
lands include those of French Polynesia,
Hawaii, Samoa, Tonga, Tuvalu, Kiribati, and the
Line and Cook Islands. See also MELANESIA MI-
CRONESIA, IEDERATED STATES OF.

Polynesian The people of the Pacific islands
contained within the roughly triangular area
between and including Hawaii, New Zeaiand,
md Easter Island. They are seafarers, with con-
siderable skill in navigation. Fishing and culti-
vating are also importmt. The Polynesim
languages belong to the Oceanic branch of the
Austronesian family and include Samoan,

"Maori, Tongan, Tahitian, and Hawaiian.

polyp (biology) A sedentary form that occurs

during the life cycle of many animals of the
p}ryltm Cnidorit. It tns a cylindrical stalklike
body attached at the base, with the mouth at
the free end surrounded by tentacles bearing
stinging cells (nematocysts). Polyps mcur
singly or in colonies; colonial polyps are mod-
ified for different functions, such as feeding,
reproduction, and protection. s€e cNIDARIAN.

polyp (or polypus) (medicine)A grorvth that
has a narrow base or stalk Polyps may ocrur in
the bowel, the nose, the womb, the larynx, and
other sites. They often cause obstruction or in-
fection and some forms may become cancer-
ous.

polyphony (Greek: mmy voices) Music that
consists of a horizontal combtmtion of me
lodic strands rather than a series of vertical
chords. The high point of the polyphonic style
was reached in the 16th century with Palestri-
na's church music, the Italian "madrigal, the
English madrigal, and the church music of
Tallis and Byrd. see couNTERporNT; HAR-
MONY; MODES.

polypropylene A thermoplastic material
made by *polymerization of propylene
(CH,:CHCH3). It is sirnilar to highdensity "poly-
thene but stronger, lighter, and more rigid.
Polypropylene products, such as beer crates,
luggage, md hinges, are injection moulded. Fi-
bres, which are used to make sacks and carpet
backings, are made by extrusion.

polysaccharide A complex carbohydrate
comprising chains of between three and sev-

eral thousand linked *monosaccharide units.
Polysaccharides, such as "starcL *glycogen"

and "cellulose, are impofiant as energy re-
serves and structural components of plants
and animals.

polytetrafluoroethene (PTFE) A syn-
thetic material produced by the *polymeriza-

tion of tetrafluoroethene (F,C:CF,). lt can
withstand temperatures of up to 400"C and has
a very slippery surface. PTFE is used to coat
nonstick cooking utensils and in gaskets, bear-
ings, and electrical insuiation. It is sold under
the tradenames Teflon and Fluon.

polythene (polyethylene o/ polyethene)
A white translucent thermoplastic mterial
made by *polymerization of *ethene. Iorr,-
dmsity polythene is made at high pressure and
is a soft material used for flexible pipes, sheets,
and bags. Highdensity pol5rthme is mde at
lower pressures, is more rigid, and softens at a

higher temperature. It is used for moulded ar-
ticles.
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polyulet'hane A syntheric polymer rhe
molecules of which contain the -NH.CO.G-
group. Some polyurethanes form thermoset-
ting resins and others, thermoplastic resins.
They have a wide range of properties and are
used in paints, adhesives, moulded artides, rub-
bers, lacquers, and foams.

polyvinyl chloride (PVg A vinyl *resin or
plastic produced by *polymerization of vinyl
chloride (chloroethene; CH,:CHCI), a toxic gu.
Rigid PVC products are made by moulding. The
addition of a plasticizer produces flexible PVC
PVC is tough, nonflammable, and a good elec-
trical insulator.

Pomegranate A shrub or small tree,Punica
graflatum, native to W Asia and widely culti
vated in the tropics and subtropics for its fruit.
5-7 m tall, it has narrow pointed leaves and or-
mgered flowers. The large round fruit has a
thick yellowish-reddish skin and contains sev-

eral chambers, each containing many seeds

coated with a pinkish juiry pulp. Pomegranates
are eaten fresh or used in beverages or wines.
The seeds are used in preserves and s,yrups.
Faffily Punico.ceo,e.

Pomeranian A breed of toy dog. developed
in Pomerania" a region of NE Europe now di
vided between Poland and E Germany. lts an-
cestors are thought to have been Scandinavian
sledge dogs. The Pomeranian has a compact
body and foxlike head with small erect ears.
The short undercoat is covered by a long
straight outercoat and the fluffy tail is held
over the back The coat may be any recognized
colour, including white, black, browt or red-
disll. Height:14-18 cm.

Pornpadour, Mrne de Ueanne Antoinette
Poisson" Marquise de P.: 7727-641 The mistress
of Louis XV, who exerted considerable political
influence from 1745 until her death She in-
fluenced the negotiation of an Austrian al-
liance against Prussia and was blamed for
French defeats in the subsequent *Seven Years'
War. She was a notable patron of artists and
scholars.

Pompeii an ancient city near Naples, in Italy.
It was buried four to six metres deep under
volmic ash by the eruption of Mount *Vesu-

vius (79 AD)and rediscovered in 17,18. Pompeii
provides unparalleled evidence for daily life in
Roman times: buildings, witi extensive wall
paintings md graff ti; food and wooden furni-
ture, preserved by the ash and personal posses-

sions abandoned by the fleeing inhabitants.

Pompey (Gnaeus Pompeius; 106-€ Bc)

Romm general md statesman, called Pompeius
Maglus (Pompey the Great). In 60 he joined

Julius Caesar and Crassus in t}re first Triumvi-
rate, merrying C.aesar's daughter Julia (d. 54) in
59, but in 50 he supported the Senate's demand
for Caesar to resign his armies. In the civil war
that followed Pompey was defeated by Caesar
at Pharsalus (,18) and fled to Egypt. where he
was murdered

Pompidou, Georges (lean Ralmond)
(1911-74) French statesma$ prime minister
(1962-68) and president (1%9-741. He served
under de Gaulle during World War II and was
his personal assistant in 1958-59, when he
helped draft the constitution of the Fifth Re
public. He negotiated a settlement with the Al-
gerians (1961) and with the students in the
revolt of May []68.

Pondicherry e Union Territory in SE India"
on the Coromandel Crast. Founded by the
French in 1674, it ms their chief settlement in
India until transfered to Indian administra-
tion in 1954. Rice and millet are the chief prod-
ucts. Area:479 sq km (185 sq mi). Population
(2001 est): 973 829. Capital Pondicherry.

pond skater (or water rtridcr) A water bug
belonging to the family Gerridae with over 300
species. They have a slender body and long legs"
feed on small insects, and walk on the surface
of stagnant water, supported by surface ten-
sion

pondweed A usually perennial aquatic herb
of the genus Potamgeton (100 species), found
worldwide in fresh water. It has submerged or
floating oblong or pointed leaves and tiny
greenish fl owers. F atrnilyi P otamogetonaceae.

The Canadian pondweed \Elodea canadensisl
has submerged stems, up to 3 m long, with
whorls of narrow backward<urving dark-
green leaves. Native to North America, it is
naturalized in Europe and used in aquariums,
F amily, H y dr whar it ac e ae.

Ponte Vecchio A bridge over the fuver Arno
in Florence. Topped by buildings, it was de-
sigred by Taddeo *Gaddi and finished in 1345. It
was a highly advanced structure for its period

Pontianak 0055 10916E A port in Indonesia
in W Kalimantan on the Kapuas delta- For-
merly Borneo's main gold town, its chief in-
dustries are shipbuilding and rubber, palm oil,
sugar, and timber processing. Population (1!)95

estl:4497AO.

pontoon (or vingt.Gt-sn) A card game in
which the objctive is to rcre 21 ounting
court cards as 10 and the ace as 1 or 11 One card

C
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is dealt to each player, who puts up a stake ac-
cordingly: a second Grd is then dealt. Players
then have the option of'sticking" (keping the
cards they have), buying another card face
dowrl or 'rwisting" (accepting another card
face up at no cost). Hands scoring more than 21

lose their stakes (go "bust"). The wimer is the
player with the score nearest to 21. Players
scoring exactly 21 win double their stakes.

Blacljack is a varimt on pontmn played by
a croupier and six punters in a casino, using
four standard packs.

pony A *horse that dms not exceed 1.47 m
(14% hands) in height at maturity, measured
from the top of the shoulders (withers). The
many modern breeds of pony are thought to
have developed from one or two original types.
Ponies have traditionally been used by man as

pack animals and for riding. Today, they are es-
pecially popular as children's mounts and for
pony trekking.

Poodle A breed of dog of uncertain origins
but long associated with France and Germany.
The poodle is an active intelligent dog with a
long straight muzzle, drooping ears, and a
docked tail. The dense coat was originally
clipped to enable them to swim and retrieve
in water. The miniature poodle md toy poodle
are derivative breeds of the standard poodle.
Height: 38 cm minimum (standard)i 28-38 cm
(miniature); under 28 cm (toy).

Poole 1.5043N 159!V A resort and port in S

England, in Poole unitary authority, Dorset: it
stands on PoIe tlarbour, one of the world's
largest natural harbours, and has boatbuilding,
engineering and pottery industries. Population
(1991): 138 479. 2. A unitary authority in S Eng-
land, in Dorset. Area: 37 sq km (14 sq mi). Popu-
lation (2001): 138 299.

Poona 1or Pune) 18 34N 73 58E A ciry in India"
in Maharashtra. C,apital of the Marathas in the
late 18th century, it was taken by the Bdtish in
1817. A commercial, mmufacturing, and mili
tary centre, it has cotton textiles, rubber,
paper, and munitions industries. Population
(1!D1): 1 ss9 5s8.

Poor Laws The laws that governed assis-
tance to the poor in Britain. From the 16th cen-
tury parishes were responsible for providing
for their poor and from 1572 levied a rate for
pmr relief. The Pmr law Amendment Act of
1834 abolished such outdoor relief md those
seeking assistance had to enter a *workhouse.

The Pmr Law system was not abolished until
1947.

pop art A US and British art movement of
the 195Os and 196G chamcterized by the ue of
techniques and subject matter from popular
mass culture (television, comics, advertising,
etc.). Leading pop artists included Andy
*Warhol, Roy Lichrenstein (1923-f), Richard
Hamilton (1922- ), and Peter Blake (1932 )

Pope, Alexander (1688-u44) British poet.
He established his reputation as a poet of bit-
ing wit and skill, especially in his masterly use
of the heroic couplet, witl An Essoy mcritxism
(u11) and the mock epic The Rape of thc lnek
(1772-741. His other works include translations
of Homer's lliad (7775-201 and Odyssey (fi25-261,
the mock epic The Durciod (7728: revised
1742-431, the philosophical poem An Essay on
Mat (7733-341, and poems modelled on the
stires of Horace.

PoPiSh Plot (1678) A supposed conspiracy in.
vented by Titus oates (1ft9-1705) and Israel
Tonge. They alleged the existence of a plot to
assassinate Charles II and place his Roman
Catholic brother, James, on the throne. The
mti{atholic passions Oates and Tonge thus
aroused led to the execution of 35 susp€cts and
the exclusion of Catholics from parliament (see

TBsr Acrs).

Poplar A shrub or tree of the genus Poprlus
(about 30 species), native to N temlr€rate re,
gions and grown for wood pulp, shade, and or-
nament. Up to,l() m tall, the trees may have a
broad spreading crown, as in the European
black poplar (P nigra), or a tall slender one, as in
the Lombardy poplar (P. fligra var. italicol.The
poplar has oval triangular, or heart-shap€d
leaves and drooping catkins. The seeds have
tufts of silky white hairs. Family: Salicaceae.See
4lso ASPEN.

Popper, Sir Karl (Raimund) (1x2-y\
British philosopher, born in Austria- In Ifu
Inric of sciiltiftc Ascovtry (1935) he argued that
the basic procedure of science was the falsifica-
tion, rather than the verification, of hypothe-
ses by observation lnThe Opn Society onl Its
Eneflies (7942\ atrrd The Poyerty of Historicism
(19fl) he defended liberal individualism against
Marxisrn

poppy An annual, biennial, or perennial
plant of the genus Palmver (about 120 slKies),
native mainly to the N hemisphere and often
grown for ornament. It yields a milky sap
(latex) md bears large lobed or divided leaves
and showy white, pink, or red flowers with 4-6
petals surrounding a dense whorl of stmens.
The fruit is a capsule with pores through
which t}te seeds are dispersed. Species include
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the *com poppy md "opium poppy. Famil)4
Popoveroceae.ke also wELsH poppy.

porcelain white vitrified ceramic evolved by
Chinese potters about 900 AD. It was not in-
vented but developed out of stoneware pot-
tery. There are three kinds of porcelain:
hard-paste or true porcelain, soft-paste or ar-
tiflcial, and English bone china- Hard-paste
porcelain consists of china clay (kaolin) and
fusible feldspathic rock (petuntse) finely
mixed and fired to about 1,100oC. This forms a

translucent white resonant vitreous My,
which is usually glazed with pure petuntse
during the firing. Soft-paste porcelain differs
from hard-paste in that the clay or kaolin is
mixed with an artificial flux, such as sand with
lime, flint, soda, etc. The mixture is fired at
about u00'C and the glaze, usually of glass, is
applied in a second firing at about 1000"C. Bone
porcelain is an 18th-century English invention
using bone ash as a flux.

porcupine A large herbivorous spiny *ro,

dent belonging to either of the families Erethi-
zontidoe (New World pormpines: 11 sPecies) or
Hystricidoe (Old World porcuphes; 15 sp€cies).

American porcupines tend to be arboreal and
have prehensile tails. The North American por-
c$pine (Erethizion dorsatum) is about 75 cm long
and grows a soft winter coat that almost con-
ceals its covering of quills. Old World porcu-
pines are mainly grounddwelling. The Indian
crested porcupine lHystrix indico) grows to 1 m
in length and may have spines 35 cm long. Por-

cupines respond to a threat by turning their
backs and raising their spines.

porphyria A group of genetic disorders in
which there is an accumulation in the body of
one or more porphyrins-precursors of the red
blood pigment-due to an en4/me defect. The
disease affects the digestive tract, Gusing
abdomiml pain, vomittrg, and diarrhma: the
nervous system, causing Psychotic disorder,
epilepsy, and weakness: the cirorlatory system,
causing high blood pressure; arrd the skirL caus-
ing photosensitivity.

pophyry An igneous rock, usually hy-
pabyssl containing numerous large crystals
called phenocrysts set in a finer-grained or
sometimes glassy, grotndmass. The term Por-
phyry is often given with the name of the pro-
phyritic mineral, for example quartz
porphyry.

porpoi3€ A small tmthed *whale belonging
to the family Plncoenidae (7 species), of coastal
waters. The common, or harbour, porpoise

lPhuoetn piuoenal of the N Atlantic ard

Pacific, bas a rounded My, tapering towards
the tail, blue-grey above and pale grey beneath.
It feeds on flstL squid" and crustaceans.

polt A fortified usually dessert "wine from
Oporto (N Portugal). The grapes grown on the
Douro hillsides are trodden in stone presses.

Fermentation is halted by adding brandy. Sub
sequently the wine is-taken to the lodges near
Oporto, where it matures in wood-

Port-au-Prince 18,10N 72 20w The capital of
Haitl a port in the SW on the Gulf of Gonaives.
Its main exports are coffee and sugar. The Uni-
versity of Haiti was founded here in 1914. Pop-
ulation (1997 est): 917 112.

Porter, Cole (Albert) (1893-19e1) us com-
poser of musical comedies and popular songs.
He wrote a series of musicals, including The

Goy Divorcee 17932I AnythingC'Gs (L9341, Kiss Me
Kate (19481, aIrid Can Can (1953). His songs in-
cluded "Night arrd Day" and "Begin the Be-

guine."

Pottland, lsle of A peninsula in S England,
in Dorset, connected to the mainlmd by Ctrcsil
Bank. It contains Portled Castle, built by
Henry VIII (1520). The Portland stone quarried
here has been used in mmy London buildirigs,
notably st Paul's cathedral

Port Louis 20105 5'/30E The capital of Mau-
ritius, in the NW of the island Founded in
about Y36, it is the site of two cathedrals.
Sugar is exported. Population (1999 est):147&8.

Port Moresby 9306147 v7E The capital and
main port of Papua New Guinea. on the Gulf of
Papua It was an important Allied base in
World War II. Population (1999 est, urban area):
29t3745.

Porto Alegre 30 03S 5110\ry A city in S Brzil,
the capital of Rio Grande do sul state on the
lagoa (tagoon)dos Patos. It is a major commer-
cial and industrial centre; industries are chiefly
related to agriculture and include meat prG
cessing, taluring, and the manufacture of tex-
tiles. Population (2000): 1 320000.

Port-of-Spain 10 38N 61 31w The capital and
main port of Trinidad and Tobago since u83,
on the W coast of Trinidad. Notable buildings
include the Anglican and Roman Catholic
cathedrals. Petroleum products, sugar, and
rum are among the main exports. Population
(1996 est): 43 395.

Porto Novo 5 30N 2 47E The capital of Benin.
on the Gulf of Guinea- A former centre of the
slave trade witl the Portuguese, it came mder
French rule in the late 19tI century. Trade in-
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cludes palm oil and cotton. Population (2004
est): 234 30O-

Port Said (or Bui Said) 31uN 32 18E A major
port in Egypt, situated at the Mediterranean
entrance to the Suez Canal. Founded in 1859, it
became an important fuellhg point but suf-
fered from the closure of the Suez Canal
(1967-75) and lsraeli occupation of the E bank.
Population (latest est): 469533.

Portsmouth 1. 50 .l8N 1 05W A port in S Eng-
land, in Portsmouth unitary authority, Hamp-
shire, at the entraDce to Portsmouth Harbour.
Landmarks include Nelson's flagship HMS
Victory and the Spinnaler Tower (2005). One of
the chief naval bases in the UK, Portsmouth is
also a commercial port. Population (latest est):
U4 690. 2. A unitary authority in S England in
Hampshire. Area: 37 sq km (14 sq mi). Popula-
tion (2004):188500.

Port Sudan D38N 3707E A port in the Sudan,
on the Red Sea. It handles much of the coun-
try's trade; exports include cottorl gum arabic,
and sesame seeds. It also has an important salt-
paming industry. Population (2000 est): 410000.

Portugal, Republic of A country in S:w
Europe, occupying the W section of the Iberian
Peninsula md bordering on the Atlantic Ocearl
The *Madeira Islands are m integral part of
Portugal. Coastal plains rise to mountains,
reaching 1935 m (6352 ft) in the N. Economy. tta-
ditionally agricultural but now moderately
industrialized. Portugal's principal exports in-
clude motor vehicles and components, textiles,
clothing, cork, wood products, sardines, and
fortified wines. Rich mineral resources include
coal, copper pyrites, kaolin, haematite and hy-
droelectricity is a valuable source of power.
Tourism is important. History: the early history
of the region is that of the rest of the Iberian
Peninsula (see spAIN, KTNGDoM oF). Portugal
as a distinct Christim territory.dates from 868.
It became a kingdom in 1139 under Alfonso I
(1112-85) and its long allimce with England
begm in the 14th century. From tlle 15th cen-
tury Portuguese explorers opened up new
trade routes, allowing for the establishm€nt of
an extensive overseas empire. The country was
under Spanish domination from 1580 to 1gO,
when the Braganzas came to power. In 1807
Portugal was invaded by the FrencL who were
defeated in the subsequent *Peninsular War. A
revolution in 1910 overthrew the monarchy
and established a republic. A period of political
instability culminated in a military coup in
1926. A prominent role in the new government
was played by Ant6nio *Salazar, who becme

prime minister in 1932. His long dictatorship
sw colonial mrs in Africa md economic de-
cline. In 1974 Salmr's successor, Marcello C:e-
tano (1906-80), was overthrown in a military
coup. Constitutional governme[t was restored
in 1976. In 1986 Portugal joined the EC. Follow-
ing elections in 2005 a left-wing government
was formed uder Jose Socrates. The current
president, Anibal Cavaco Silva, was elected in
2006. Portugal adopted the single European
currency in 1989-2002. Official language: Por-
tuguese. Currency: euo of 100 cents. Area:
91 631 sq km (34 861 sq mi). Population (2007 est):
10 542 836. Capital: Lisborl

Portuguese A Romance language spoken
in Portugal, Galicia (Spain), BraziL Madeira,
and the Azores. Brazilim Portuguese differs
slightly in grmmar md sound system. A no-
table{haracteristic of Portuguese is the use of
nasal vowel sounds.

Portuguese man-of-war A colonial ma-
rine invertebrate animal belonging to a genus
(Physalia) of cnidarians found mainly in warm
seas. It has a tmnslucent bladderJike float
(pneumatophore), pink, blue, or violet in col-
our. Attached underneath are *polyps bearing
stinging tentacles, up to 50 m long, which para-
lyse fish and other prey. Otder Siphonophoro:
class: Hydrozoa.

Poseidon The Greek god of the sea and
earthquakes, brother of Zeus and Hades. His
many offspring included Theseus, Polyphe-
mus, and the winged horse Pegasus. He was
usually portrayed with a tridenr and dolphin.
He was identified with the Romm *Neptune.

posatron The antiparticle of the *electron,

having the same mass and *spin as the electron
but opposite electric charge. A positron and'an
electron annihilate each other on collision, pro.
ducing two gamma-ray photons.

JrOSSum The most common Australian *mar-
supial, Trichosurus vulpecula, also called brush-
tailed phalanger. Nocturnal and arboreal, it is
cat-sized and has a soft greyish coat and bushy
tail. It feeds mainly on buds, leaves, and fruit,
and occasiornlly fledgling birds. The name pos-
sum is often used for other members of the
family Phalangeridae.

postimpressionism The art of the late
lgth.century French painters *C6zanne, *Seu-

rat, *Van Gogh, *Gauguin, *Toulouse-Lautrec,

md their followers whose work developed out
of md, to some extent, in reaction to *impres-
sionism. The term was coined by the British art
critic, Roger *Fry.



713 Poulenc, Francis

postmortem &e AUToPSY.

Potassium (K) A reactive alkali metal discov-
ered by Sir Humphry Davy in 1E07. It is a com-
mon constituent of the earth's crust; forming
*feldspars (KAlSips), clays, and evaporite min-
erals. The metal is prepared by electrolysis of
the molten hydroxide. It is soft, easily cut with
a knife, and reacts readily with water, Gtching
fire md liberating hydrogen. It oxidizes
rapidly in air and must therefore be stored
under oil. The element is highly electropositive
and its chemistry is dominated by its ability to
form ionic salts (e.g. KCI). Its largest use is in
fertilizers, potassium being essential for plant
grovvttl Alloys of potassium and sodium have
been proposed as heat transfer media in nu-
clear reactors, since the lowest melting alloy
melts at -12.3"C One of the three isotopes (4K)
is radioactive with a half-life of 1.3 x 1tr years
and is used in *potassium-argon dating. The
metal and its salts impart a lilac colour to
flames. At no 19; at wt 39.0938; mp 63.71'C; bp
759"C.

potassaum-argon dating A methodof ra-
diometric dating of gmlogical spec'imens based
on the decay of the radioactive isotope potas-
sium-4o, which is present to a small extent in
all naturally occurring potassium. Its half-life
is 1.3 x lf years and it decays to argon-40; thus
an estimate of the ratio of the two isotopes in
a specimen of rock gives an indication of its
age.

potato A perennial herbaceous plant, So-

lanumtuberosum,native to the Andes but culti-
vated throughout the world, especially in
temp€rate regions, as an important vegetable
crop. Potattrs were first introduced to England
in the late 16th century by Sir Walter Raleigtl
The plants grow to a height of 50-100 cm, with
compound leaves and clusters of white and
purple flowers. The tubers have a thin brown-
ish-white, white, yellow or pinkish skin and
are rich in starch: there are several varieties,
up to 15 kg in weight, aad they are eaten
cooked or gromd into flour. Famil)4 Solanaceae.

&e also swstr PorATo.

potential, electric A measure of electrical
work. The potential at a point in an *electric

fleld is one volt when one joule of energy is
needed to bring a positive charge of one
coulomb to that point from infinity. Usually
the potential difference between two points,
rather thm the absolute potential, is used &e
also rtrcrx.orrlotlvE FoRcE.

Potential energy Energy stored in a body
by virtue of its position or configuratiorl Thus

a body, mass m, at a height h above the ground
has a potential energy equal to flgh where g is
the *acceleration of free fall, relative to the
ground. A compressed spring and an electri-
cally charged body also store potential energy.

Potentilla A genus of mostly perennial
herbs (500 species), fomd mainly in N temper-
ate and arctic regions. It includes several
species md hybrids grown s omentals.
They have erect or creeping stems, 5-70 cm
long, bearing compound leaves and yellow,
white, or red flowers. The fruit is a group of
seedlike achenes. Family: Rosaceae.

potholang see sPELEoLocY.

pot maragold A herb, Calendula oJfuinalis,
native to S Europ€ and cultivated in temperate
regions as m omamental. About 30-35 cm tall,
it bears simple oblong leaves and yellow or or-
ange daisy-like flowers, often double in culti
vated varieties. The fresh petals may be eaten
in salads or puddings or are dried md used in
medicines. Fmil)4 Conpositae.

Potomac RiverA river in the E central USA,

rising in the Appalachian Mountains of W Vir-
ginia and flowing generally NE through Wash-
ington, DC, to Chesapeake Bay. Length 462 km
(287 mi).

Potsdam 52 19N 13 15E A city in E Germany,
on the River Havel adjoining Berlin. It was the
residence of Prussian kings and Germm em-
perors. Notable buildings include the Brmden-
burg Gate (170) and the Sanssouci Palace
(17.15-47). An industrial city, Potsdam has many
scientific institutes. After the end of World
War II in Europe, Trumal Staliq md
Churchill (and then Attlee) met here at the
Potdam Conference Population (1999 est):

129500.

Potter, Beatrix (1866-1%3) Bdtish chil-
dren's writer and illustrator. The Tale of Peter

Rabbit (1900) was the first of a series of famous
children's books concerning such animals as

Jemima Puddle-Duck and Mrs Tittlemouse.

potter wasp A solitary *wasp belonging to
the genus Eilflerus, common in North America
and Europe. It constructs juglike nests of mud
or clay, cemented by saliva and attached to
plant stems. A single egg is laid in each nest.

Poulenc, Francis (1899-1%3) French corn-
poser, a member of Les Six. He produced a wide
variety of compositions, including the song
cycle IE Bestiaie (1919), the operas Les Mamelles
de Tircsias (1914) md bs Dialogues desCarmilites
(1953-56), and the ballet trs Bich€s (1923).
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Pound, Ezra (1885-1972) US poet and critic.
He went to Europe in 1908 md became a dy-
namic propagandist for modernist literary and
artistic movements in London (see IMAGISM;
voRTrcrsM). His early poetry included A lume
spenro (1908), his first volume, and the long
poems Honage to Sextus Propefiius (1917) and
HughSelwyn Mauberly (1920). He moved to Paris
and, in 1924 to Italy, where he worked on the
Cantos (1925-69). His profascist brmdcasts dur-
ing World War ll led to his conflnement in a
mental hospital in the USA (1946-58), after
which he returned to Italy.

Poussin, Nicolas (1594-1G6s) French
painter, regarded as one of the greatest expo-
nents of *classicism. Poussin lived in Rome
frcrn 7624 until his deatll epart from two
years in France. His representation of religious
themes, such es The Martyrdom of St Erasmus
(1528; Vatican), gave way to an interest in
mythology and the Old Testament, for exam-
ple The Worship of the Golden Cary (c.1535i Na-
tional Gallery, London). The classicism of his
second Roman period is exemplified in lond-
scape with Diogenes (164t|; Louvre).

powder metallurgy The shaping of met-
als by pressing powdered metal into blocks,
heating, and stamping. The method is used for
working metals, such as platinum and tung-
sten, that are difficult to shape by other means.
lt leaves no rrap md is suitable for intricate
shapes. Nonmetal additives can be easily in-
cluded, such as the graphite lubricant in self-
lubricating bearings.

Powell, Anthony (]90s-2000) British novel-
ist. His novel sequence A Darce to the Music of
Time comprises 12 smial comedies beginning
witr] Auestion of U pbrinqin9 F%1) atrtd ending
wil\ Hearing Secret Harfionies (1975). He also
wrote memoirs and diaries.

Powell, Colin (Luther) (D37- ) US Re-
publican politician and soldier. A general, he
was appointed chairm of the Joint Chiefs of
Staff in 1989, the first Black American to hold
the post. He subsequently became US secretary
of state under George W. Bush (2001-05).

Powell, (John) Enoch (1912-98) Brirish
politician. He became a Conservative MP in
1950. From 1960 to 1963 he was minister of
health, his only cabinet post, and in 1!58 he was
dismissed from Edward Heaths shadow cabi-
net following a controversial speech against
immigration. Frcm7974 to 1987 he was the Ul.
ster Unionist MP for South Down.

powef The rate at which a body or system

does work. It is measured in watts or horse-
power.

power station An electricity generating
plant that forms part of the *electricity supply
system. In thermal porver stations, heat from
the burning of fossil fuels (oil, coal, and gas)

or from thermal nuclear reactors is used to
generate steam. The steam drives *turbines

connected to alternating-current generators
(turbo-alternators), thus converting heat into
electricity. Gas turbines are also used, missing
out the steam-generation stage. They are easy
to build and flexible to rurL but have an effi-
ciency of only about 25%. Sometimes the ex-
haust gas is used to help generate steam for a
steam turbine, in order to increase the station's
overall efficiency. Usually in a steam-turbine
thermal station about 30 to 40% of the heat is
converted to electricity, most of the rest being
lost when steam is condensed to water before
it is returned to the boilers. Hydroelectdc
power statioN are more efficient (up to 90%)
and provide about 0.2% of UK electricity sup-
plies. See olso rNrrcv.
Powys A county of E Crntral Wales, border-
ing on England. It was formed in 194 from
Montgomeryshire, Radlorshire, and most of
Breconshire. lt is generally mountainous, ris-
ing to 886 m (BA7 fi in the Brecon Beacons.
Agricultural activities include sheep, cattle,
dairy, and uable farming. Tourism is impor-
tant. Area:50U sq km (1%0 sq mi). Population
(2001 est): 130700. Administrative centre: Llan-
drindod Wells.

Prado an art gallery in Madrid Designed
originally as a Datural-history museum by Juan
de Villanueva (1739-1811), the art gallery was
founded in 1818 by Ferdinand Vll. Most of irs
collection consists of lnintings collected by the
Spanish morurchs from the 15th century on-
wards. It includes works by V6lazquea Goya,
*El Greco, *Titiarl and *Bosctt.

Ptaetorian Guard The official bodyguard
of the Roman emperors created by Augustus in
27 Bc. Composed of up to 16 long-serving in-
fmtry divisions each of 500-1000 merL and sta-
tioned as a single unit in Rome, the Guard and
its commanders developed great political in-
fluence; as senatorial power diminished emper-
ors came to rely upon Praetorian support md
in later imperial times the emperor's position
and even his life depended on the Guard's
favour.

Prague (Czmh name: Priha) 5o8N 1425E The
capital of the Czech Republic, in the centre of
the country on t}le River Mtaya The industrial
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and commercial centre of the country, it
manufactures machinery, cars, aircraft, food
products, clothing, and chemicals. Notable
buildings include Hradiany C.astle and the
mainly gothic Cathedral of St Vitus. Historla in
the middle ages it was the seat of the Piemys-
lid kings of Bohemia- Under [labsburg rule
from the 16th century, it was made the capital
of newly independent Czechoslorrakia in D18.
In 1958 the city was occupied by Soviet troops;
in 1989 it witnessed mass demonstrations lead-
ing to the fall of the Communists. Population
(2000 est): 1 186 855.

prairie dog a hrge ground squirrel" Cyno
mys ludovicanis, of North America, also called
black-tailed prairie marmot. Heavily built ani-
mals, about 30 cm long, prairie dogs feed on
grass and have been treated as pests by cattle
ranchers.

prairaes The extensive grasslands of the inte-
rior of North America. They occupy a broad
N-S belt extending from Alberta and
Saskatchewan through the Midwest into
Texas, reaching as far W as the Rocky Moun-
tains. Little of the original true prairie now re
mains, having been extensively ploughed for
wheat productiorl &e also stsppes.

praseodymium (Pr) A *lanthanide element,
which was separated from its mixture with
neodyminium by von Welsbach in 1885. It
forms trihalides (for example KIJ and an
oxide (Prp,), which is used to give a strong yel-
low colour to glass. At no 5q at wt l4OSUnimp
931'C bp 3520"C

prawn A large shrimplike *crustacean (up to
20 cm long), belonging to the suborder Nat4n-
tio. The antennae are longer than the body and
a forward projection of the carapace forms
a spike (rostrum) between the eyes, beari[g
six or rhore teetll The second pair of append-
ages are enlarged to form pincers (compore
SHRIMP). The common edible prawn (Ieonder
serratus) occurs in temperate coastal waters
and is 5-8 cm long.

Praxiteles (mid4th century Bc) Athenian
sculptor, renowned for his handling of marble.
His statue of Hermes, discovered at *Olympia

in 1&2, exemplifies the sensuous grace and re-
pose of his work.

Precambrian C,eological time from the for-
mation of the earth's crust, about 45m million
years ago. to about 590 million years ago when
the Palaeozoic era began. Precambrian rocks lie
below the Cambrian systefiL Most are meta-
morphosed and have undergone one or more

Precambrian mountain-building periods as
well as later ones. The largest areas of exposed
Prmmbrian rocks are the rshield areas.

PneCeSSiOn A circular motion described by
the axis of a rotating object, such as a spinning
top. The earth's uis exhibits a slow precession
aromd the pole of the ecliptic, of about 50 sec-
onds of angle a year.

precession of the equinoxes The grad-
ual westward motion of the equinoxes around
the *ecliptic in a period of about 25800 years.
It is caused by the precession of rhe earth's axis
of rotatiorL whidl results mainly from the
grayitational pull of the sun and moon on the
equatorial bulge of the nonspherical earttl As
the axis precesses, slowly tracing out a cone in
the sky, the celestial equator moves relative to
the ecliptic. The points of intersection, i.e. the
equinoxes, thus continuously change.

predestanataon In Ctrristian doctrine, fu's
foreordaining of sal tion for certain people.
The idea is propagated by St *Paul in the Epis-
tles and was later developed systematically by
St Augustine and *Calvin. It raises enormous
problems about the nature of divine justice
and the role of t}te human will and endeavours,
problems that Christian philosophers tiave
never stisfactorily solved-

prlegnancy The period in humms during
which a fetus develops in the womb, usually
lasting for about 266 days from conception to
delivery of the baby. A pregnancy can be
confirmed after the first missed period with
the aid of a pregnancy test, usudly based on
the presence of the hormone human chorionic
*gonadotrophin in the urine.

premium bnd A L]K government security,
held in numbered units of one pound, the in-
terest on which is put into a fund and allocated
to bond holders by a monthly lottery, as tax-
free prizes. The numbers of winning bonds are
selected by Electronic Random Number Indica-
tor Equipment (ERNIE). Premium bonds were
introduced in 1956.

Pre-Raphaelite Brotherhood A group
including the British painters Dante Gabriel
*Rossettl 

John Everett *Millais, and William
Holman *Hunt, who 1i:ined together in 18,18 in
reaction to the banality of contemporary
British painting and its enthusiasm for
*Raphael SigTIhg aI their works PRB, they
sought to emulate Italian painters earlier than
Raphael and to paint subjelcts of a moral or re-
ligious character. The PRB had a strong in-
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fluence on such artists as William *Morris and
Edward *Burne-Jones.

presbyoPaa See LoNGsrcHTEDNEss.

Presbyrterianism A Protestant church or-
gmiation based on government by elders.
These elders determine Church policy through
a hierarchical system of presblteries, synods,
and general assemblies. Presbyterianism origi
nated with the 16th-century followers of
*Calvin. In Scotland the tenets of Presbyterian-
ism were formulated (1560) by *Knox and it be-

came the established church in 1696.

PrescotiL John (Leslie) (1938- ) British
Labour politician: depury prime minister
(19g7-2m7l.His cabinet pcts include secretary
of state for local government and the regions
(2002-06).

Presley, Elvis (Aaron) l79r-771us popu-
lar singer, whose fusion of Black and White
styles effectively created modern pop music.
His firsr big hit,'Heartbreak Hotel" (1955), was
followed by "Hound Dog,' "Suspicious Minds,'
and numerous others, making him the best-
selling recording artist in history. His early
death was accelerated by drug dependence.

Press ComplainG Commission An or-
ganiation founded in 1991 to deal with com-
plaints of invasion of priwcy and unfair
treatment by the press and to emure that the
press maintains high professional standards. It
replaced the hess CounciJ, fomded in 1953 to
defend press freedorn

Pness gang A band of men employed to
force pauper$ vagabonds, or criminals into the
army or navy. This system of impressment,
common throughout the world in the 18th cen-
tury, ceased when irnproved pay and condi
tions in the army and navy increased voluntary
recruitment.

pressure Force per unit area. For a liquid,
density d, the pressure at a depth h is Mg,
where g is the *acceleration of free fall. Pres-
sure is usually measured in pascals, millime-
tres of mercury, or millibars.

presSure gauge An instrument for meas-
uring the pressure of a fluid. Atmospheric
pressure is measured with a mercury *barom-

eter or an aneroid barometer. Pressures above
atmospheric pressure are usually measured
with a Bourdon gauge, which consists of a flat-
tened curved tube that tends to straighten
under pressure. Low pressures are measured
with such vacuum gauges as the Mcleod gauge

or Pirani gauge.

Preston 5346N 242w A ciry in Nw England,
the administrative centre of lancashire on the
River Ribble. It has plastics, chemical, motor-
vehicle and aircraft construction, and electron-
ics industries as well as the traditional cotton
and engineering works. It was granted city sta-
tus in 2002. Population (2004 est): 131 000.

Pretender, Old see ;eues EDwARD sru-
ART, THE OLD PRETENDER.

Pretender, Young &e CHARLES BDWARD
STUART, THE YOUNG PRETENDER.

Pretoria (or Tshwane) 25 365 28 12E The ad-
ministrative epital of South Africa Founded
in 1855, it became the capital of the Union of
South Africa in 1910. The University of South
Africa was fornded here in 1873. Industries in-
clude iron and steel processing, engineering,
and food processing. Population (2005 est):
7',282ffi.

Priam In Greek legend, the last king of Troy,
husband of Hecuba- As an old man he wit-
nessed the deaths of many of his 50 sons in the
*Trojan War.

Priapus Acreek fertility god associated with
gardens, son of Dionysus and Aphrodite. He
was usually portrayed as a comic ugly figure
with an enorrnous phallus. The donkey, rymbol
of lust, was sacrificed to hi[L
price andex A single figure used to measure
the average percentage change in the price of a
set of goods over a period of time, taking a base
figure of 100 for a specified year. The best-
known indexes are the Producer Price Index,
the Retail Price Index, and the EU's Consumer
Price Index. Some wages, salaries, and costs are
index-linked'(ie. increase in proportion to a

specified price index) to cover the devaluation
of money as a result of *inflation. Indexation is
commonly used in agreements that extend
over a long period during which inflation is ex-
pected to be a significant factor.

prickly peal A *cactus of the gen vs Owntio,
native to North and South America and intro-
duced to Australia and South Africa- It has flat
irinted spiny stems bearing large orange or
yellow flowers, which give rise to edible pear-
shaped fruits. The seeds are used to produce an
oil and the shoots are eaten as vegetables or
used as animal feed.

Priestley, J(ohn) B(oynton) (18e4-1e84)

British novelist and dramatist. He first won
popular success with his picaresque novel The

Good Componions (1929). His plays include An In-
spector Calls (1l),16) and several mildly experi
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mental dramas exploring the nature of time,
including Time and the Conways 119371.

Priestley, Joseph (v33-1804) British
chemist and one of the discoverers of oxygen,
together with Carl Scheele (1742-86). Priestley,
being a firm believer in the *phlogiston

theory, named his gas dephlogisticated air and
first prepared it in 7774 by heating mercuric
oxide. In 1778-79 *l-avoisier demolished the
phlogiston theory and named the gas oxygen.
Priestley also produced and studied several
other gases, including ammonia sulphur diox-
ide, and hydrogen chloride. He invented the
method of collecting them over mercury, since
some of these gases dissolved in water.

primary colours The minimum number of
*colours that, when mixed in the correct pro-
portions, are capable of giving all the other
colours in the visible spectrurn When light of
three primary additive colours (usually red,
green, and blue) is mixed in equal intensities,
white light results. This principle is used in col-
our television and colour *photography. Any
particular colour can also be obtained by sub
tracting from white light a mixture of three
primary subtractive colours, usually cyan
(blue-green), rugenta (purplish red), and yel-
low which are complementary to red, greeD.
and blue. Adding pigments of these in equal
prolDrtions gives black pigment.

primate A mammal belonging to the order
Primares (about 195 species), which includes the
*prosimians, monkeys, *apes, and humans. Pri-
mates probably evolved from insectivorous
climbing creatures like *tree shrews and have
many adaptations for climbing, including five
fingers md five tms with opposable flrst digits
(except in the hind feet of man). They have
welldeveloped sight and hearing and enlarged
cerebral hemispheres of the brain

prime min:3tef A head of governrnent. In
the tJK the post developed in the 18th century.
Sir Rob€rt *Walpole is generally regarded as

the first prime minister (u21-42) but the post
was not formally recognized until 1905. The
prime minister is customarily a member of the
House of Commons and is head of government
by virtue of being the leader of the dominant
political party in the C-ommons

prime number An integer greater than one
that has no integrd factors except itself and
one; for example 2,3,5,7,11" 13,17. Every nat-
ural number can be expressed uniquely as a
product of prime numbers; for example 7260=
22x32x5x7.

primativlsm In art, the style of untrained
artists who ignore or are ignorant of both tra-
ditional aesthetic standards and avantgarde
trends. Its chief characteristics are meticulous
detail, brilliant colours, childlike representa-
tion, and faulty perspective. The best known
primitive is the French painter Henri
*Rousseau; others include the American
Grandma *Moses. The term is also sometimes
applied to African and Polynesian indigenous
art.

primrose A peremial herbacmus plmt,
Primula vulgaris, growing in woodlands md
hedge banks in Europe and N Africa It has a
basal rosette of puckered spoon-shaped leaves,
with solitary pale-yellow flowers. Family: Prim-
ulaceae. See also BvENING PRIMRosE.

Primula A genus of perennial plants (about
500 species), native minly to N temp€rate re-
gions ud often grom as ornamentals. They
have a basal rosette of leaves and fivepetalled
flowers, red pink, purple, blue, white, or yel-
low in colour and usually with a different
coloured centre. The fruit is a capsule. The
genus also includes the *cowslip and *prim-
rose. Family: Primulaceae.

Prince Edward lsland en island province
of E Canada, in the S Gulf of St lawrence. Its
small farms produce potatoes, grains, dairy cat-
tle, and other livestock. Tourism and f,shing
are also important. History: discovered (1534)

and colonized (17201 by France, the island was
captured (1758) and resettled by Britair In 1873

it Fined Canada- Area:5657 sq km (2184 sq mi).
Population (2001 est): 138500. Capitat Char-
lottetown.

Prince of Wales e title customarily con-
ferred on the eldest son of the British sover-
eign. It was a native Welsh title until 1301,

when Edward I, following his annexation of
Wales, bestowed it on his son, the future Ed-
ward II. The present holder of the title is Prince
Charles.

Principe lsland See sio roME AND
PRiNCIPE.

printed Circuit An electronic circuit in
which the connections between components
are formed by a pattern of conducting film on
a boar4 instad of by wires. The method
greatly facilitates mass-production An insulat-
ing board is cmted with a conducting mterial,
such as copper, and a protective pattern is de
posited on it using photographic techniques.
The unprotected metal is then etched away
and components are soldered in place.

C
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printing The production of multiple copies
oF text or pictures, usually on paper. The oldest
method, in use in China and Japan before 800
AD, is letterpr€ss in which the raised surfaces
of etched, engraved, or cast material are inked
and pressed onto the paper. This method was
revolutionized by the invention of movable
rype in the 15th century. Early printing presses
were of the hand-operated platen variety in
which the type stmds on a horizontal surface
and the paper is pressed onto it from above.
Fast€r production became possible on the
power-driven presses of the 19th century first
the cylinder press, md later the rotary press.

In litiography, a method invented by Aloys
Senefelder (17n-1834) in 1798, the printing sur-
face is smooth, the printing and nonprinting
areas being made greasereceptive and grease-
repellent respectively. Greasy ink rolled over
the entire area is taken up only by the grease-
receptive areas: the ink is then transferred by
rolling onto the paper. Offset printing, in-
volves m intermediate rubber<overed cylin-
der that transfers the ink from plate to paper.
In gravure printhg, the small square etched
holes (cells) in the copper printing plate are
fllled with a free-flowing ink, the rest of the
plate is wiped clean" ud the plate is rolled
against the paper, which absorbs the ink out of
the cells.

Letterpress and offset lithography are used
for almost all types of printing job; gravure is
limited to long runs, such as cheap illustrated

inking
roller

inking damping ddor rnking
roller roller blade roller

magaziles, postage stamps, and packaging.
Direct lithography has been used almost ex-
clusively by artists. In silk*creen printing
(screen-process printing or serigraphy), a piece
of taut open-weave silk, metal, or synthetic
fabric carries the negative of the desired image
in ar impervious substance, such as glue: ink is
forced through the clear (printing) areas by a
squeegee onto the paper, glass, fabric, or other
material, behind. lt is used for printing posters,
electronic circuit boards, labelling on bottles,
etc.

Full-colour reproduction is achieved by col-
our-pr,ocess prin 'rg, in which all colours can
be produced from combinations of three pri-
mary colours-yellow cyan (blue), and ma-
genta-

praon A *petrel belonging to a genus (Pachyp-

tilo;4 species) found in Antarctica and nearby
islands. Prions have a blue-grey plumage with
white underparts. The flattened bill has a

fringe of strainers with the floor of the mouth
forming a small pouch it feeds by skimming
over the sea and strainirg out small inverte-
brates.

prism A piece of glass or other transparent
material having parallel polygonal ends, with a

number of rectangular surfaces meeting them
at right angles. They are used in optical instru-
ments, such as crmeras and binoculars, for
changing the direction of light, either by re-
fraction or by reflmtion from their walls. They

rollers
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printing. Principles of three m4or printing processes and the three major designs o{ printing press.
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are also used for splitting light into its compo- oval leaves and small creamy flowers, which
nent colours as a result of double refraction. give rise to black berries. Family 0leaceae.

prisons Institutions for conflning convicted
criminals (see cnTMINAL LAw). In primitive so-
cieties, and throughout much of history, pris-
ons were primarily piaces in which people
were held until other punishments could be
carried out. It was not until the 18th century
that the main purpose of prisons became cus-
todial. The appalling prison conditions at this
time led to the reform movements of John
*Howard and Elizabeth *Fry. During the 19th
century a massive prison-building programme
was carried out in the UK, modelled on Pen-
tonville (1842), the structure of which was
based on the principle of solitary confinement.
Reforrns since have changed the emphasis in
penal institutions from retribution to correc-
tion and -rehabilitation. The first "open prison,"
in which prisoners are permitted some per-
sonal freedom, was opened in 1936. See also
COMMUNITY SERVICE; ELECTRONIC TAG-
GING.

Pristina 4239N 2110E A city in s Serbia, the
capital of *Kosovo. It was the capital of me-
dieval Serbia" until captured by the Turks in a
decisive battle (1389). In 1999 it was severely
damaged by Serb forces engaged in '€thnic
cleansing" of Muslim Albanians, who make up
the majority of the population. Population
(2N2\:76s844.

Pritchett Sir V(ictor) S(awden) (rs00-
97) British short-story writer and critic. He
travelled widely in Europe during the 1920s

and wrote frequently about Spain. He pub-
lished critiel works, volumes of stories includ-
ing lis Complete Short Stories (1990), and two
much acclaimed autobiographical bmks, A Cab

at the Door (1%81arLd Midnight )il ('Iynl.

privatizat:on The sale of a public corpora-
tion to the private sector. Conservative govern-
ments of the 1980s and 1990s sold interests in
Bdtish Telecom, Bdtish Gas, and British Rail,
etc., to pdvate investors to increase the effl-
ciency of these organizations and the number
of shareholders in the community. Similar
policies have been implemented by the for-
merly communist countries of E Europe and
by developing countries in Africa md Asia. See

NATIONALIZATION.

privet An evergreen or deciduous shrub or
small tree of the genus Ligustrum (40-50
species), natiye to Eurasia and Australia and
widely used for ornamental hedges, especially
the European common privet (L. ,tulgarel.

Growing up to about 5 m high, it has simple

Privy Council A body advising the British
monarch, now having chiefly formal functions.
It consists of all cabinet ministers, the Arch-
bishops of Canterbury and York, the speaker of
the House of Commons, and senior British and
Commonrealth statesmen, who are all ad-
dressed as the Right Honourable.

probability The mathematical concept con-
cerned with the effects of chance on an event,
experiment, or observation. It originated in
1654, when the mathematicians *Pascal and
*Fermat worked on problems sent to them by
a gambler. If an event can occur in n ways and
r is the number of ways it can occur ir a

specified way, then the math€matical proba-
bility of it occurring in the specifled way is r/n.
For example, the probability of the number 5
coming up on a six-faced dice in one thrcw is
1/6. The probability of a 5 coming up r times in
x throws is obtained by multiplication, i.e. it is
(1/6)'. Probabilities are expressed u nmbers
between 1(a certainty)and 0 (an impossibility).
If m event has mcurred fl times md fai.led m
times, the empirical probability of success in
the next triai is ni(n + m). Actuadai tables of life
expectancy are based on empirical probabili
ties.

Probation ln English law, a court order,
given instead of a sentence, requiring an of-
fender of or over 17 years of age to be under
the supervision of a probation offlcer for be-
tween 6 months and 3 years. Failure to comply
with the order mkes the offender liable to be
sentenced for the original offence.

proboscis monkey A large leaf-eating
*Old World monkey, Nasalis larvatus, of Bot-
neo. Up to 1.5 m tall, proboscis monkeys have a
protruding nose and live in groups in forests,
feeding on young palm leaves.

progesterone A steroid hormone secreted
mainly by the corpus luteum of the mam-
malian ovary following ovulation. It prepares
the womb for implantation of the embryo and
maintains this state during pregnanry.
Progestogens-slnthetic steroids with proges-
terone-like actions-are constituents of *oral

contraceptives.

Ptogram, computer A series of instruc-
tions that directs a computer to perform a par-
ticular operation. The programs executed by
the computer are in a machine code, which has
the form of a series of numbers that the device
interprets as either instructions or data. Pro-

w
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gramming languages simplify the program-
mer's task. Low-level lmguages are ttrose that
resemble closely the logic of the machine;
high{evel languages, such as Basic, Fortran,
Cobol, Algol, md Pascal, use abstract constructs
more suited to human thought and are inde-
pendent of any particular machine. See also

SOFTWARE.

Prohibition 1rs19-33)A period during which
the manufacture, sale, and transportation of
alcoholic drinks were prohibited in the USA by
the 18th Amendment to the constitution. The
temperance movement, combined with the
wartime need to divert grain from distilleries
to food mmufacture, led to mtioml proNbi-
tion. It was repealed by the 21st Am€ndment.

Prokofiev, Sergei (1891-1983) Soviet com-
poser and pianist. He lived abroad from 1918 to
1933 md in 1948 was officially condemed for
"undemocratic tendencies" in his music. His
work includes seven symphonies, flve piano
concertos, two violin concertos, the opera The
Low of Three Uanges (1919), the ballet Ro'fl,eo arld

Jul,et (1935-36), md Peter afldtheWolJ (1936)for
speaker and orchestra.

prolactin A protein hormone, produced by
the pituitary gland, that initiates and min-
tains lactation in mammals. In other animals, it
has a variety of functions, being involved in
growth and the balance of water and salts, as

well as reproduction. See olso cotloorno-
PHIN.

proletariat Originally, the lower class of
Rome and otJrer ancient states, the term was
later used to refer to the lower dass of any
community. *Marx defined the proletariat as
the wage labourers of capitalist economies. See

MARXISM.

promenade concerts originally, concerts
in which the audience was free to walk about,
now a series of concerts organized by the BBC,
which were started by Henry *Wood in 1895.

The BBC Promenade Concerts (the Proms) have
been held in the Royal Albert Hall since the
original venue, the Queens Ha.ll, was destroyed
by bombs in World War II.

Prometheus (Greek forethought) In Greek
mythology, the son of a Titan and Themis who
created man and endowed him with reason. He
also stole flre from heaven to give to marl Zeus
dlained him to a rock in the Caucasus and sent
an eagle each day to devour his liver, which
grew again by night.

Promethium (Prn) A radioactive element,
not known on earth but identified by its spec-

trum in the light from stars, in which it is con-
tinuously being formed by nuclear reactions.
The most stable isotop€ has a half-life of 17.7

years. Promethium salts exhibit bluish-green
*luminescence and can be used in photmlc-
tric cells. It is obtained from nuclear reactors.
At no 61; at wt (145); mp about 1042'C.

propellant 1. A solid or liquid substance
used to provide thrust in a rocket engine or
gun. Propellants utilize very fast exothermic
chemical reactions to produce large qmtities
of expanding gas quickly. Generally, they are
explosive substances or mixtures. 2. The pres-
surized inert liquids used to drive an *aerosol

from its container.

propeller A device for converting the rota-
tion of a shaft into thrust in the direction of its
axis. A marine progrcller has betwen two and
six blades, shaped as part of a helical surface. It
acts as a screw accelerating a colunn of water
rearwards. An air propeller (or airscrew) has
longer thimer blades (usually two or four)and
a higher rotational speed. It, too, accelerates a
mass of afu rearwards thrusting the aircraft
forwards.

proportional representation (PR) A
voting system that aims to reflect accurately
the wishes of the electorate and to ensure that
votes for unsuccessful candidates are not
wasted. In the system of PR known as the sin-
gle tranderable vote electors indicate their
preferences among the candidates by num-
bertlg them on their ballot paper. Those can-
didates who obtain a required quota of
first<hoice votes are elected to represent the
constituency. First{hoice votes in excess of the
quota are tien redistributed to the voter's
second-choice, as are those for the least success-
ful candidate. The alternative vote system is
similar but takes place in single-member con-
stituencies. Under the additional member sys-
tem people vote separately for a candidate and
a party. Parties are awarded additional MPs if
the number of constituencies they win does
not reflect their share of the overall vote. In
the Frty-list syst€m (introduced for the UK's
elections to the European Parliament in 1999)
electors vote for a party, which is then allo
cated seats in proportion to its total vote. Elec-
tions to the devolved bodies in Scotlard and
Wales use a combination of the traditional
"first-past-the-post" and the additioml mem-
ber system; those to the Northern Ireland as-
sembly use the single transferable vote.

Ptoserpine see PERSEPHoNE.

prosimian A *primate of the suborder
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Prosimii (53 species), ircluding the *lemurs, in-
dris, sifakas, lorises, "bushbabies, *tarsiers,

"tree shrews, and the aye-aye. Prosimians are
mainly arboreal

Prost Alain (1955- ) French motor racing
driver. He is the most successful Formula One
driver ever, having won 51 Grand Prix races. He
won the World Championship in 1985, 19E6,

1989, and 1993, the year he retired.

prostaglandins Compounds derived from
long-chain (essential) fatty acids and found in
mammalian body tissues. Their effects include
stimulation of contraction in the womb, dila-
tion of blood vessels, and modification of hor-
monal activity. They are released at sites of
inflamrnation following tissue damage and the
pain-relieving properties of such drugs as as-
pirin are due to theh inhibition of prosta-
glandin synthesis.

prostate gland A gland in men, situated
just beneath the bladder. It secretes an alkaline
fluid during ejaculation that forms part of the
semen Enlargement of the prostate commonly
occurs in elderly men" obstructing the bladder
and preventing urination. It is usually treated
by drugs, a surgical transurethral resection of
the prostate (TURPS), or in extreme cases by re-
moval of the gland (prostatectomy).

protactinium (Pa) A mdioactive *actinide el-
ement, flrst identifled in 1913. It is present in
pitchblende as a rnember of the urmium decay
series. The oxide (Pa,Ou) and iodide (PaI,) have
been produced. The latter decomposes on heat-
ing to give the metal. At no 91 at wt (231); mp
15720C.

Protea A genus of evergreen shrubs and trees
(over 100 spcies), native to S and central Africa
They have small white, pink, yellow, or orange
flowers that are grouped in clusters. The flow-
ers are a national emblem of South Africa-
Fam)ly: Proteaceae.

Protectorate (1653-59) The period during
which England was governed by Oliver
*Cromwell. The Instrument of Government
(1653) vested executive authority in the Lord
Prottrtor (Cromwell) and a state council and
legislative authority in the Protector and a
triemial puliament. The Instrument was
modifled by the Humble Petition md Advice
(1657), which gave more power to parliament.
Cromwell's relations with parliament subse-
quently deteriorated and he dismissed it in
1658.

protein A complex organic
consists of one or more chains

compoud that
of *amino acids

linked by *p€ptide bonds (-NH-CO-). These
chains are variously coiled, wound, and cross-
linked to form a three-dimensional molecular
structure that determines the biological prop-
erties of the protein. Proteins are manufac-
tured by cells according to the genetic
information carried in the chromosomes and
the specific function of the cell (see DNA; RNA).

Proteins fulfil many important biological
roles: some, including *collagen and "keratin,
are important structural materials of body tis-
sues, while the proteins of muscle-actin md
myosin-are responsible for its contractile
properties. Proteins vital to the functioning of
the body indude enzymes, "antibodies, md
many "hormones.

Protestantism The movement for Church-
reform that arose in the Western Church in
the 16th century and led to the establishment
of the Reformed Churches. The word derives
fromthe Wotestatio of the dissident reforming
minority at the Diet of Speyer (1529). The early
leaders of the Reformation-*Luther, *Calvin,

and Ulrich Zwingli (14&1-1531)-each promoted
his own brand of Protestantism. Under Eliza-
beth I Protestmtism flally bmame the estab-
lished religion in England.

There are many doctrinal divisions among
Protestants, but all reject a varying number of
tenets and practices retained in Catholicism. In
general Protestants rely less upon ecclesimtical
tradition, believing the Bible to be the sole
source of truttl They deny papal authority and
admit a variety of forms of Church govern-
ment. Transubstmtiatiorl *purgatory, special
veneration of the Virgin Mary, and invocation
of saints are all repudiated. The importance of
the scraments is minimized, with only bap-
tism and the "Eucharist being accorded wide-
spread acceptance. The preaching ald studying
of God's word in the Bible is conversely impor-
tant.

Proteus A Greek sea god who sewed Poseidon
as a shepherd of seals. He had prophetic powers
but used his ability to change his form to avoid
communicating his knowledge.

proton A positively charged elementary par-
ticle classified as a baryon (see rARTIcLE
pHyslcs). It forms part of all atomic nuclei, a

single proton being the nucleus of the hydro-
gen atom. It is a stable particle, 1836 times
heavier than the elatron.

protostar An embryonic star that has
formed out of a contracting cloud of interstel-
lar gas and dust. It continues to contract, the
density and temperature at its centre rising

w
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until tiey are sufficiently high to cause en-
ergy-releasing thermdnuclear reactions to
begin in the central core. The collapse is then
halted, and the object becomes a luminous star.

protozoa A large and diverse group of typi
cally microscopic single-celled orgmisms, tra-
ditionally classified as simple animals but now
assigned to a variety of phyla that are usually
placed in the kingdom Protottista. Widely dis-
tributed in moist and watery places, including
mud" soil" fresh waters, and oceans, protozoans
range in size from 0.1 mm to several centime-
tres. They may have one or several nuclei and a
variety of specialized structures, including a
contractile vacuole for regulating the water
content and cilia or flagella for movement and
feeding. The cell may be fairly rigid, with a
stiff cell wall (pellicle) or skeietal elements, or
flexible and variable. Some protozoans contain
pigment and obtain food by photosynthesis in
the same way as plants. However, most forms
take in dissolved nutrients or solid food parti
cles (detritus, bacteria, etc.). Asexual reproduc-
tion is by means of simple division of the
parent cell (binary fission) or by budding to
form new cells; various forms of sexual repro
duction occur, including *conjugation. Proto-

psudopodium

nucleus

contaactile nuclei
vacuole

zoans can survive dry or adverse conditions by
forming resistint cysts or spores. Some are im-
portant parasites of humans and animals, in-
cluding species of Plasmodium, which cause
malaria and trypanosomes, which cause sleep-
ing sickness.

Proust Joseph-Louis (uv-1826) French
chemist, who demonstrated by accurate analy-
sis that compounds almys contain flxed pro
portions of elements. This is now known as the
law of definite proportion or sometimes as

Proust's law This work contributed to Dalton's
atomic theory.

Proust Marcel (7877-19221 French novelist.
ln the 1890s he became a socialite in the most
fashionable aristocratic circles in Paris but
from 1q)5 he dedicated his life to writing. In
1912 he published the fiIst volume (Swa,?n's

Way) of what was to become his masterpiece,
In Search oJ Lost Time. The second volume,
Within a Budding Grow (1919), won the Prix
Goncourt; it ms followed by The Guermantes
Way (L92O-27],and Ciries of tlg Plain (1921'22J,.

Proust managed to complete but not revise the
final three volumes before his death. In Search

of Inst Time is a detailed portrait of the society
that Proust had abandoned, recreated tlrough
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protozoa. Although consisting only of single cells, these organisms show a suerising complexity ol stucture. Many

have organs of locomotion (pseudopodia, flagella, or cilia) and some have gullets, through which fmd is chanrelled.
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the involuntary workings of memory. There is
a strong autobiographical element.

Provengal A Romance language, strictly the
dialect of *Provence, but also used to refer to
the dialects of various regions of S France and
in this brmd sense often called Occitan. These
dialects are also collectively described as the
langue d'u, in contmst to the langue d'oil spo
ken in northern and central areas of France (oc

and o{l being the medieval forms for yes in
these two dialect areas). About nine million
people still speak it.

Provence A former province in SE France,
bordering on Italy and the Mediterranean Sea-

A kingdom during the 9th century AD, it
became part of France in 1,El and now forms
the modern planning region of Prcvenct{6te
d'Azur. Chiefly mountainous, its fertile river
valleys produce grapes, olives, md mulberries.
It contains the French *Riviera along the S

coast. Area: 31 435 sq km (12 134 sq mi). Popula-
tion (1995 est): 4 428 0@.

Prunus A genus of drciduous or evergreen
shrubs md trees (over 20o sp€cies), mostly na-
tive to N temperate regions. It includes the
*plums, "almonds, *apricots, peaches, and
"cherries as well as many ornamental species.
They have oval toothed leaves, and white or
pink flowers. They produce stone fruits (see

DRUPE), often with edible flesh or kernels.
Farnily Rosoceae.

Prussia A former state in N G€rmany on the
NE Baltic coast. Established in the 13th century
by the Teutonic Knights, Prussia became a
duchy in 1525 under Hohenzollern rule. United
with Brandenburg in 1618, it became the most
powerful N German state. In the 18th century,
mder Frederick the Great, Prussia mnexed
Silesia and parts of Poland and became a major
European power. Under "Bismarck's leader-
ship, Prussia defeated Austria and Austria's
Germ allies (1866), acquiring *Sdileswig-

Holstein and forming the North German Con-
federation. Following Prusia's victory in the
"FrancoPrussian War (1870-71) the German
Empire was proclaimed under Prussian leader-
ship. Prussia was abolished by the Allies after
WorldWar Il.

Przewalski's horce The single surviving
species of wild horse, Equus przewalskii, dis-
covered in Mongolia in about.1880 by the Rus-
sian explorer Nicolai Mikhailovich Przewalski
(1839-88). It is sturdily built with a short erect
dark-brown mane and a dark dorsal stripe. The
cGt is reddish brown. Height: 7.22-7.42 m
(12-14 hands).

Pseudopodium A temporary extension of
the cytoplasm found in some protozoa and
used for locomotion and for engulfing food
particles. In Amoeba, the pseudopodia are blunt
lobular processes but in other protozoa they
may be slender, filamentous, or branching.

Psilocybe A genus of mushrooms growing
in soil and dung. The Mexican species P. meri
c4tra contains the hallucinogenic compounds
psilocin and psilocybin. It was regarded as a sa-
cred mushroom in Mexico and eaten during re-
ligious ceremonies. Mushrooms of the hberty
cap fungus (P. seflilanceolatal are common in
pastures and lawns, having greyish-brown or
olive-green conical caps.

psattacosij (or parot das€ase) An infec-
tious illness caused by a microorganism of the
Abmydia group, which is caught from birds,
particularly parrots. The severity of the disease
varies, but usually it causes pneumonia-

psoriasis A chronic recurring skin disease
marked by excessive scaling of the skin. It be-
gins with small red patches covered in scales
and may spread extensively. The knees, elbows,
lower back, scalp, and nails are most commonly
affected.

psychedclic drugs &e HALLUCrNocENs.

psychiatry The study and treatment of men-
tal disorders. A psychiatrist is a medically qual-
ified physician specializing in mental illness.
The range of mental disorders includes *psy-

chosis, *neurosis, psychosomatic disorders,
*drug dependence, and mental retardation.
Within psychiatry there are several speciali-
ties, notably child psychiatry, *psychotherapy,

and geriatric psychiatry (p,sychogeriatrics).

psyc{roanalysis A school of *psychology

and a method of treating mental disorders
based upon the teachings of Sigmund *Freud

(see clso ADLER, ALFRED;JUNG, cARt cusrAv).
Psychoanalysis stresses the dynamic interplay
of unconscious mental forces and the way in
which the adult personality is determined by
the course of sexual development in childhood.
The chief techniques of psychoanalysis are free
association and the recall of dreams in the
course of intensive psychotherapy, the.object
being to bring repressed conflicts into con-
sciousness so that they can be resolved. See also

EGO; ID; OEDIPUS COMPLBX; REPRESSION;

SUPEREGO.

psychology The scientific study of the be-
haviour of man and animals. Different schools
of psychology use differing methods and
have different theories. These include *behav-

GI
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iourism; experimental psycholog)t *Gestalt

psycholog$ asffiationist psychology and
"psychoanalysis. Clinical psychology applies
these approaches to the understmding md
treatment of mental illness (see also psYcHIA-

TRy). Educational psychology studies the ways
in which children learn, in order to intervene
as problems arise. Occupational psychology
studies people in their working environment.
See 4lso ETHoLocY.

psychosis A severe mental illness in which
the sufferer loses contact with realiry. Organic
psychoses are caused by diseases affecting the
brain, such as epilepsy, alcoholism, and demen-
tia; functional psychoses have no known physi
cal cause. The nairr functional psychoses are
*schizophrenia md manicdepressive psycho
sis. All psychoses can cause hallucinations, de-
lusions, md altered thought praesses.

psychotherapy Psychological methods of
treatment for mental disorders. There are
many different approaches to psychotherapy,
including *prychoanalysis and *group therapy.
In clientrentred therapy the therapist re-
frains from grving any dirat advice. Family
therapy involves several members of a family
meeting together with a therapist to improve
their relationships. All these apprmches share
the goal of helping self"understanding and per-
sonal development through the relationship
between the client and the therapist.

ptarmigan A grolse, Lagopus lagopus, found
in Arctic tundra and mountain regions. 35 cm
long, it has white wings and a mottled black-
ish-brown body tlnt changes to white in win-
ter. Its feet are covered with feathers and it
feeds on shoots and fruits in summer and on
lichens md leaves dug from the snow in win-
ter.

pteridophlrte A flowerless perennial vascu-
lar plant that shows a distinct *alternation of
generations with the asexual sporebearing
(sporophlte) generation predominating. The
sporophyte plant consists typically of leaves,
stems, and roots and bears spores in special cap
sules (sporangia), which are often arrmged in
clusters (sori) on the leaves. Pteridophytes were
formerly classifled together in the division
Pteridopht ta, btt in most modern classiflcation
systems they are assigned to separate divisions
(or phyla). They include the clubmosses (lyro-
phy[a), horsetails lsphenophyta), whisk ferns
lPsilophytqi mGtly extinct), md ferns (Filicino-
phytol.

pterosaur (or pterodrctyl) An extinct
flying reptile that lived during the Jurassic and

Cretaceous periods (200-65 million years ago).

A thin wing membrane stretched from the
elongat€d fourth finger of the fore limb along
the body to the knee; a second membrane
stretched to the ntrk. It had long slender hind
limbs, probably used to cling, batlike, to rocks
and tre€s.lts light bones and toothless b€aked
jaw resembled those of modern birds.

Ptolemaic system A theory concerning
the motions of the sun, moorL and planets that
was originally advanced in Grerce in the 3rd
century BC and was completed by *Ptolemy in
the 2nd century AD. It was a guentric system
in which the moon, Mercury, Venus, SurL Mars,

Jupiter, and Satum moved around the earth.
Ptolemy propos€d that each orbiting My
moved in a small circle (an epicycle)the centre
of which noved in a larger cirde (a deferent)
around the eartll The Ptolemaic system %
finally abandoned when the heliocentric sys-

tem of "Copernicus was accepted.

Ptolemy (or Claudius Ptolemaeus; 2nd
century AD) Egyptian mathematicia+ as-
tronomer, and geographer. The foremost of his
works outlines the *Ptolernaic system of as-
tronomy and was known to Arab astronomers
by the Gre€k superlative Megiste, which took
the Arab form Almagest, the name by which it
is still known. His other works include Ano-
lemma aJnd Plonisphaerium ot gametry and Ge-

ographike hyphegesis.

Ptolemy I Soter (?367-?283 Bc) The first
Macedonian King of Egypt and founder of the
Ptolemaic dynasty. He was a general of Alexan-
der the Great, after whose death he became
governor of Egypt. He conquered Palestine,
Cyprus, md much of Asia Minor, taking the
title of king in 304. He made *Alexandria his
capital, md wrote a history of Alemder's
campaigns.

Ptomaines Compounds formed during the
bacterial decomposition of proteins in animal
and plant tissues. Most are mines, such as di-
ethylamine putrescine, and cadaverine, and
they may be poircnous, although the syrnp-
toms ascribed to "ptomaine poisoning' are usu-
ally due to bacterial toxins in contaminated
food.

public school In the UK a fee-paying inde-
pendent school, usually a boarding school with
an established reputation. Although tradition-
ally male preserves, most public schools now
admit girls, especidly at sixth-form level and
a number of well-known independent girls'
schools were established in the 19th centuryi
entrance is usually at 13. Any schml the head-
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teacher of which is a member of the Headmas-
ters' and Headmistresses' Conference, the Gov-
erning Bodies Association, or the C,overning
Bodies of Girls' Schools Association is now usu-
ally regarded as a public school, making the
total number about 200, although this includes
many of the former direct-grant schmls (state
assisted schools that have either been incorpo-
rated into the state system or become totally
independent).

public sector Those parts of the economy
that are financed out of taxatiorL are uirder
state control, or both. It usually embraces cen-
tral and local government, education" health
and social services, and any nationalized indus-
tries. In the UK and many other countries cer-
tain businesses essential to the life of the
community, such as the public utilities,.were
formerly mtionalized but are now privately
owned (see PRIVATIZATIoN). The amount by
which the receipts of the public sector, includ-
ing taxation, fall short of public expenditure
constitutes the Public Sector Borrowing Re-
quirement.

Puccini, Giacomo (1&58 1924) Italian opera
composer. His first major success was Manon
Lescaut (7893). The operas that followed estab-
lished Puccini as the master of the vedsmo (Ital-
ian: realism) style: ln Bohime (78%1, Tosca (1900),

and Madame Butterfly O%4l, La fanciulla del
West (1910) md the three one-act operas of
ll Trittico (1918) were less successful; his final
masterpiece, Turandot, was produced posthu-
mously in 1926.

Pueblo lndians North American Indian
trib€s of the SW region including the Tewa"
Keres, Hopi, and Zuni. Their collective name de-
rives from the Spanish term for their vil-
lages-pueblos. They began to abandon their
hunting existence and adopt their present
farming economy about 1500 years ago. They
were always extremely peaceful peoples, much
given to ritul and ceremonial pursuits. Com-
munities were traditionally governed by a
council of the heads of the various secret reli-
gious societies. The diversity of Pueblo lan-
guages indicates different origins.

Puerto Rico, Commonwealth of (name
from 1898 until 1932: Porto Rico) An island and
self-governing commonwealth in assmiation
with the USA It is in the West Indies, rhe small-
est and most easterly island in the Greater An-
tilles. It is largely mountainous. rising to over
1200 m (3937 ft), and supports one of the dens-
est populations in the world. Economy. itdus-
triahzation has transformed the economy

since World War II. Mmufacture (chemicals,
textiles, plastics, fmd processing) is the min
source of income, while in the agricultural sec-
tor income from dairy ard livestock farming
has overtaken that of sugar, the principal crop.
History: discovered by Columbus in 1508, it was
under Spanish rule for nearly 400 years until
ceded to the USA in 1898. Full US citizenship
was granted in 1917 and it attained its present
status in 1952. Since the mid 1970s there has
been militmt pressure for the independence
of Puerto Rico but also a strong lobby arguing
for its incorporation as a state of the USA ln
1993 and 1998 Puerto Ricans voted against both
these options, choosing to ruintain their pre-
sent status. Official languages: Spanish and
English Currency US dollar of 100 cents. Area:
8674 sq km (3349 sq mi). Population (2002 est):
3 856 000. Capital San Juan.

puff adder A large stout-bodied higNy ven-
omous *adder belonging to the genus Biris (8

species), occurring.in semiarid areas of Africa
and characterized by its habit of hissing loudly
and inflating its body in a threateilng posture.
Puff adders are brown or grey with yellow
cheuon patterning.

pu{flrall The globular or pear-shaped fruit-
ing body of certain fungi. As it matures, the
outer layer cracks md sloughs off; the spongy
interior produces powdery spores. The greyish-
white giant puffball (C giganteuml occurs in
pastures, woodlands, and road verges and may
reach over 1 m across. Phylum: Basidiamycota.

puffer A fislr also called globeflsh, belonging
to the family Tetraodontidae, that inflates its
body with air or water when disturbed. The
tough spiny skin contains a highly toxic chem-
ical (tetraodontoxin), which can be fatal.
Puffers live mainly in tropical and subtropical
seas, feeding on corals, molluscs, and crus-
taceans. Order: Tetr aodonti f or me s.

puffin A N Atlantic seabird, F/atelcula arctica.
29 cm long, it is black with a white face md un-
derparts, red legs, and a blue ring around the
eye. Its large triangular bill is striped red yel-
low, and blue in the breeding season. It feeds at
sea on flsh and molluscs and breeds in disused
rabbit burrows. Family Alcidae (auks).

pug A breed of toy dog originating in China
and introduced to Britain from Holland in the
17th century. It is stockily built, and has a wrin-
kled skin and a large head with a short square
muzzle. The short smooth coat can be silver,
black, or apricot-fawn with a black mask on
the face. Height:25-28 cm.

ffi



Pugin, Augustus Welby l{orlftmore 726

m

Pugin, Augustus Welby Northmore
(1812-52) British architect and theorist. Pugin
was the most vocal exponent of the English
gothic revival. His most influential book, Con-

,rasts (1836), exalted the English *Decorated

style (late 13th to early 14th centuries)above all
others. He was most accomplished at designing
churches, such as Nottingham Cathedral (1842),

but is best knom for his collaboration with
*Barry on the *Palace of Westminster, being
responsible for the interior design.

Pulitzer Prizes Annual awards endowed by
the US publisher Joseph Pulitzer (1M7-1911) for
achievements in journalism and literature. The
prizes for journalism and for literature were
f,rst awarded in 1917. Since 1913 a prize for mu-
sical composition has also been awarded.

Pullman, Philip (1946 ) British author. He
writes primarily for older children, but has at-
tracted readers of all ages. He is best known for
His Dark Moterials, a trilogy of fantasy novels
comprising Northern Lights (1997),, The Subtle
Knife (19891, andThe Amber Spyglass (2000],.

pulsar A celestial object that emits extremely
regular pulses of radiation and is almost cer-
tainly a rotating *neutron star. Pulsars were
originally discovered, in 1q57, at radio wave-
lengths. The Crab and Vela pulsars also emit
pulses at optical and gamma-ray wavelengths.
The pulses arise when a beam of radio mves
emitted by the rotating star sweeps ast the
earth. The radiation (synchrotron radiation) is
generated by eltrtrons moving in the star's
strong magnetic fleld: the emission site is still
uncertain. Pulsars are thought to originate in
suPemovae.

pulsating stat1' See vARTABIE srARs.

puma see couGAR.

pumice A volmic rmk derived from acidic
lava. It resembles sponge in having many cavi-
ties produced by bubbles of gas traplred on
rapid solidiflcation Pumice is light in colour
and weight and often floats on water.

pumpkin The fruit of certain varieties of Ca-

curbita pepo and C. moxima, small bushes or
trailhg vines cultivated in North America and
Europe. The fruit is large and round, up to 30
kg in weight with a lightly furrowed yellow
rind surrounding an edible fleshy pulp and nu-
merous seeds. It is cooked and eaten as a veg-
etable, in pies, puddings, and soups or used as

anirnal feed. Family: Cucurbitaceoe.

Punic Wars Three wars between Rome md
Carthage, which gave Rome control of the

Mediterranean. The flrst Punic (from the Latin
Prnicus, Carthaginian) War (264-241 Bcl was
provoked by Romm intervention in Sicily md
was marked by the emergence of Romn naval
power: its newly built fleet ws victorious off
the Aegates Insulae (241), v/hich brought the
war to an end The second Punic War (218-201)
was instigated by Hamibal's capture (219) of
Saguntum, a Rolrm ally in Spain. His advmce
into Italy was eventually checked by *Fabius

Maximus md Scipio Africanus, who defeated
Hannibal at Zama (202). Roman fmrs of a resur-
gence of Carthaginian power caused the third
Punic War (149-146), in which Carthage was de-
stroyed and its territory became the Roman
province of Africa-

Punjab A region of the Nw Indian subconti-
nent, in India and Pakistan below the Hi-
malayan foothills on the flat alluvial plain of
five Indus tributaries. Hot and dry, it produces
grain surpluses with irrigation. Pulses, cotton,
sugar cane, oilseeds, fruit, and vegetables are
also grom Industries include textiles, bicy-
cles, electrical md metal goods, machinery, and
food products. Its population is 60% Sikh in In-
dia's Pmjab state, and almost entirely Muslim
in Pakistm's Punjab province. History: the Pun-
jab was conquered by Muslims (11th century)
but eventually became a Sikh stronghold until
Britail established control (19th century). On
the partition of India and Pakistan (1947), the
Punjab was divided on a religious basis. The W
section became the Pakistan province of West
Punjab (renamed PunJ'ab in 1919), with an area
of 205 3,16 sq km (79 284 sq mi) and its capital at
Lahore; its population in 1998 was 72585m0.
The Indian section was reorganized in 1966 on
a linguistic basis when the Punjabispeaking
state of Punjab was created. 50375 sq km
(19,1,15 sq mi), with its capital at Chmdigarhi its
population in 2007 w as 24 289 296.

pupa A stage in the life cycle of certain in-
sects, including flies, butterflies, ants, bees, and
beetles, during which complete *metamorpho-

sis from larva to adult takes place. The adult
emerges by rutting or digesting the pupal case

after a period of a few days to several months.

pupil See EYE; rRrs.

Purcell, Henry (165ry5) English composer
and organist. In 1677 he was appointed com-
poser to the orchestra of the Cha1rel Royal md,
in 1682, organist there. He wrote keyboard
pieces, sonatas, anthems, songs, cantatas, and
much music for the stage, including incidental
music for King ArDhur (1691) and The Fairy queefl
(1592) md one open" Ado and Aeneos (7689\.
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purgatory In Roman Catholic doctrine, the
state in which souls are purified after death to
make them fit for heaven. lvlasses or prayers
for the dead are believed to shorten a soul's
purgatorial sufferings. The doctrine of purga-
tory was officially adopted by t}le Church in
the late 6th century, but at the Reformation
the Protestants rejected the concept.

Purim A Jewish festival, commemomting the
frustration of an attempt to exterminate the
Jews of the Persian Empire (473 BC), as narrated
in the book of Esther. It is celebrated on the
14th Adar (Feb-March), with lighthearted fes-
tivities and charitable gifts.

purine An organic nitrogenous base (CrHo\)
consisting of a two-ringed molecule of carbon
and nitrogen atoms. The derivatives adenine
and guanine are constituents of the nucleic
acids *DNA and *RNA Uric acid and *caffeine

are also purines.

Puritanism A movement among Protestants
in 16th- and 17th-century England. The term
originally denoted members of the Church of
England in Elizabeth I's reign who wished to
eliminate elements ir the Church's liturgy md
hierarchy that were reminiscent of Romaa
Crtholicisrl In the 17th century the Puritans,
many of th€m now forming extremist sects
(see LEVELLERS), became asstriated with the
parlimentarim side in the Civil War. After
the Act of uniformity (1662) the term *Non'

conformists became generally applied to the
sects of Puritm origin that survived.

Pusan 3505N 12902E, A port in SE South
Korea, on the Korea Strait, capital of South Ky-
ongsang province and South Korea's smond
largest city. lts industries include shipbuilding.
Population (2003 estl:3747 369.

Pushkin, Aleksandr (lzs9-1837) Russian
poet, novelist, md dramatist. In 1820 he ms ex-
iled to the southern provinces for his political
verse. In exile he began the epic verse novel Eu-
gene Onegin(1a33), on which Tdnikovsky based
his opera (1877-78). In 1824 he rvas transferred
to NW Russia, where he wrote the historiol
drama Boris Godunry (78371. He returned to
Moscow in 1826. During his last years he wrote
the epic poem The Bronze Hffiseman (78371 as

well as lyrical po€try and several prose works.
He died of injuries sustained in a duel.

puss moth A moth,Cerura vtruia, of ErJ,ropf-
Asia, and N Africa The adult has a fat white
hairy body with black spots. The caterpillar is
green with black markings ad when alarmed
it presents a grotesque app€arance with the

head md tail appendages raised up. It feeds on
sallow, willow, md poplar.

'Putin, Vladimir (Vladimirovich)
l1%2- | Russim statesman; president of the
Russian Federation (2000- ). A former KGB
colonel, he became head of Russia's security
services in 1996 and prime minister in t999.
He became acting president on Yeltsin's resig-
nation (31 December'1999), and full president
following elections in March 2000. His crush-
ing of the revolt in *Chechenia (1999-2000) and
his curtailment of media freedoms have been
criticized in the West but he remains highly
popular in Russia- He was re€leated in 2004.

Putrajaya 280N 10140E The capital of
Malaysia since 1999, in the SW Malay Peninsula.
Construction of this high-tech garden city is
expected to be complete in 201O when it will
house over 300000 people.

Puttnam, David (ference), Baron
(1941- ) British film producer, who was chair-
man (1986-87) of Columbia Pictures. His films
incltde Midnight Express (19781, Chariots oJ Fire
(1981\,The Killing Fields (79t34l,The M,ssion (1986),

and My Life So Far (79991. He was made a life
peer in 1997.

PVC &e porwrNYL cHLoRrDE.

Pygmalion In creek mythology, a legendary
king of Cyprus who made an ivory statue and
fell in love with it. When he prayed for a wife
who would be as beautiful as the statue,
Aphrodite gave the statue life.

figmies Peoples of the tropical forest region
of Africa, who are much smaller in stature
ttEn their Bantu neighbours. The males are
less tlnn 150 cm (4 ft 11 in) in height. They are
nomadic huters and gatherers, wandering in
small and basically patrilineal exog;rmous
bands of around 30 members. They speak vari-
ous Bantu languages.

pygmy hippopotamus A small *Np
popotamus, Choeropsis liberiensis, of West
African forests. Up to 100 cm high at the shoul-
der and weighing about 200 kg, pygmy hippos
frequent river banks, sleeping during the day
ald feeding in the forest at night.

P'y6ngyang 3900N12547E The capital of
the Demmratic People's Republic of (North)
Korea" in the NW on the River Taedong. Reput-
edly the oldest city in Korea, it is a major in-
dustrial as well as administrative centre.
Population (2m3 estl:2767 900.

PyraCantha A genus of thorny evergreen
shrubs (about 10 species), known as firethorns,

w
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native to SE Eurasia and widely cultivated as

garden shrubs. A commonly grown species is P.

coccinea.lt has flnely toothed leaves and white
or pinkish-yellow flowers. The round scarlet
berries may last all winter. Fmily Rosaceae.

Pyramids Royal funerary monuments in an-
cient Egypt. The greatest are the pyramids of
*Khufu, Khafre, and Menkaura (Greek name:
Mycerinus) at Giza (built c.2600-2500 Bc), the
only surivors of the *Seven Wonders of the
World. Pyramids were also built in ancient
Mexico.

Pyramus and Thisbe Legendary lovers in a
Babylonian story retold by *Ovid. The couple
were forbidden to marry by their parents but
exchanged vows through a chink in the wall
between their houses. They arranged a secret
meeting. Thisbe arrived first at the meethg
place, which was near a mulberry tree; but she
was frightened by a lion and fled, dropping her
veil. Sramus, flnding her veil and thinking her
dead stabbed himself, and when Thisbe re-
turned she killed herself also. The mulberry
tree has borne blood-red fruit ever since. The
rustics' farce in Shakespeare's A Midsummer
Night's Dream is based on this story.

Pyrenean mountain dog (or creat Pyre-
nees) A breed of large dog, possibly of Asian
origin, used in Europe for over 3000 years to
guard shepherds and their flocks. They are
massively built with drooping ears. The long
thick slightly wavy coat is white, witl or with-
out grey or brown patches. Height: n cm
(dogs); 66 cm (bitches).

Pyrenees (French name: Pyr€n6es: Spanish
name: Pirinms) A mountain range in SIW Eu-
rope. It extends between the Bay of Biscay in
the W and the Mediterranean Sea in the E,

forming a barrier between France md Spain.
The entire republic of Andorra lies within the
range, which rises to 3404 m (11168 ft) at Pico
de Aneto.

pyrethrum A perennial plant, chrysanthe-
mum coccifleum (or Pyrethrum roseuml, wit}r
finely divided leaves and showy red, pink, lilac,
or white flowers. It is native to Persia and the
Caucasus and widely cultivated for ornament
in tempera[e regions. An insecticide is pre-
pared from its dried flower heads. Family: Com-
positae.

Pylrex The trade name for a heat-resistant
glass containing borosilicate. It is also resistant
to many chemicals and is an electrical insula-
tor. Pyrex is used in laboratory glasswate, oven-
ware, and large telescopes.

pyridane (C6H3l9 A hygroscopic colourless
liquid. with a strong odour, which boils at
115'C. It is a basic aromatic compound with a
six-membered heterocyclic molecule, made by
passing tetrahydrofurfuryl alcohol and ammo-
nia over a catalyst at 500oC. lt is used as an in-
dustrial solvent and in the manufacture of
various drugs and pesticides.

pyridoxine See vrrAMrN B coMPLEx.

pyrimidine An organic base (CJI1N,) consist-
ing of a six-membered ring of carbon and
nitrogen atoms. Its derivatives cytosine thy-
mine, and uracil are constituents of the nucleic
acids *RNA and *DNA

pyrite (or iron pyrites) A pale brassy yellow
mineral, FeS} the most common sulphide min-
eral. It occurs as an accessory mineral in ig-
nmus rmks, in hydrothermal veins, in contact
metamorphic rocks, and in sediments laid
down in anaerobic conditions. It is usually
mined for its sulphur, used for the manufac-
ture of sulphuric acid, or for the gold and cop-
per found in association with it. Because of its
colour it has been called fool's gold.

pyroelectricaty The development of oppo-
site electric charges on opposite faces of asym-
metric crystals when they are heated. The
charges occur on those faces that are responsi-
ble for the crystal's asymmetry. quartz and
tourmaline have pyro€I{tric properties. See

also PrEzoELEcrRrc EFFEcr.

Pyrometer An instrument used for measur-
ing high temperatures. The two most im-
portant types are the optical pyrometer and
the radiation pyrometer. In the optical pyrom-
eter a filament, heated to a known tempera-
ture, is viewed with the hot body in the
background. The temperature of the filament
is adjusted until it appears to vanish at which
toht its temperature is the same as the tem-
perature to be measured. In the radiation py-
rometer, radiant heat from the hot body is
focused into a *thermocouple, which develops
a potential difference proportional to the tem-

Irerature.

pyfoxenes A group of ferromagnesian rock-
forming silicate minerals. They usually occur
in basic and ultrabasic igneous rocks but also
in some metamorphosed rmks. Those of or-
thorhombic crysta.l structure are orthopyrox-
enes and those of montrlinic structure are
clinopyroxenes. Orthopyroxenes vary in com-
position between the end-members enstatite
(MgSiO,) and orthoferrosi.lite (FeSiO,). Clinopy-
roxenes, the largei group, include diopside,



729 python

hedenbergite, augite, pigeonite, aegirine,
jadeite, and spodumene (a source of lithium).

Pyrrhus (31}272 rc) King of Epirus (307-303,
Dl-Tfzl. Having semred his throne (297),

Pyrrhus pursued an adventurous policy of ex-
pansion but his empire ws short-lived: in sup-
port of Tarentum against Rome he won
victories that cost much in loss of life
('Pyrrhic'victories), and he was forced to with-
draw.

pyruvic acid An organic acid (CH,COCOOH).

Its anion, pyruvate (CH.-{Hoo ), is an im-
portant intermediate compound in the carbo-
hydrate metabolism of living orgmisms.

Pyrthagoras (6th century Bc) Greek philosG
pher and religious leader. Born a_t Samos, he mi-
grated in about 530 BC to Crotone (S ltaly),
where he founded a religious sociery that gov-
erned Crotone for many years until its sup

Pression ('160-'140 Bc). Its members followed an
ascetic regime aimed at purifying the soul and
releasing it from 'entombment" in successive
bodies. Pythagoras probably discovered the
geometrical theorem named after him and cer-
tainly discovered the arithmetical ratios gov-
erning musical intervals, which led him to
interpret the universe in terms of mathemat-
ics alone. Pythagoreans were pioneers in sev-

eral branches of science. See also aLcMAEoN.

plfthon A large *constrictor snake belonging
to the Old World subfarnily Pythoninae (20-25
species), ocrurring in tropiol md temperate
regions. hathons usually live near water and
tend to be sluggistl catching prey-which may
include goats, pigs, and deer-by ambusll The
reticulated python (P/rhm retiruhtus) is the
largest of all constrictors, reaching 10 m in
length Family Boidae.

d



Qatar, State of A country in the Middle
East, in Arabia. The native population is mainly
Arab md Wahhabi Sumite Muslim, but over
80% of workers are immigrants from other
countries. EcoflomJa oil extraction accounts for
some 90% of the national income and Qatar is a
member of OPEC. The export of mtural gas is
of growing importance. History: Qatar relied
on Britain for most of the 19th and 20th cen-
turies, becoming a protectorate in 1916; it be-

came independent in 1971. In 1995 Sheikh
Hamad bin I(halifa al-Thani became emir after
ousting his father. Qatar was an absolute mon-
archy until 2003, when m elected national
body was created. That same year a new consti-
tution gave women the right to vote md hold
office. Official language: Arabic. Currenry:
Qatar riyal of 100 dirhams. Area: 11 000 sq km
(4246 sq mi). Population (2003 est): 626 000. Cap-
ital: Doha-

Qin (or Ch'in; 221-206 Bc) The dynasty under
which China became a unified empire. The flrst
Qin emperor, Shi Huangdi (or Shih Huang Ti;
c.259-27O Bc), consolidated his vast conquest
by unifying weights, measures, and coinage
and by creating one system of writing for the
whole empire. It was during theQin reign that
much of the *Great Wall of China was built.

Qing 1or ch'ing; 1644 1911) A Manchu dy-
nasty, founded by Nurhachi (1559-1526), that
ruled China from the fall of the Ming dlnasty
until 1911. At its height in the 18th century
under Qian Long (1711-99), the dlnasty ruled a
vast empire that included Outer Mongolia,
Tibet, and Turkistan. Trade and commerce
flourished, as did cultuml life and learning.
Bureaucratic conseruatism, however, resisted
moderniation, corruption became rife, and
China suffered a series of defeats by foreign
powers (e.g. the *Opium Wars) as well as inter-
nal rebellions (e.g. the *Taiping Rebellion) that
culminated in the overthrow of the Qing in
,1911.

Qingdao (Ch'ing-tao or Tsingtao) 3604N
12022E A port in E China, in Shandong pro-
vince on the Yellow Sea. From 1898 to 1922 it
was under ftrman and then Japanese control.
Population (1999 est): 1 702 108.

Qom (or Qum) 3439N 5057E A city in central
Iran, S of Tehrarl It is the burial place of many
Islamic saints. Popt\atiol l1pB6\: m 677.

quadratiC equation An algebraic equation
in which the greatest power of the variable is
two. It is usually wdtten in the form ax'+ bx +

c: 0, in which the two *rmts are given by x:
I-bf "llb-4aclll2a. Both of these roots are real
numbers when the quantity under the square'
root sign is greater than or equal to zero. They
are equal when that quantity is zero. If it is less
than zero the roots are complex numbers.

quadraplegia See PARArYsrs.

Quadruple Alliances 1. (1718) The allimce
formed by Britain, France, the Holy Roman
Emperor, and the Netherlands to maintain the
Treaties of *Utrecht (123-14), which had been
repudiated by Spain. 2. (1814) The alliance
formed by BritairL Austria, Prussia, and Russia
against Napolmn. 3. (1834) Thi alliance be
tween Britain, France, Spain" and Portugal that
sought to maintain constitutional momrchy
in Spain and Portugal.

quail A round-bodied short-tailed gamebird
of open grassland and farmland- OId World
quail (subfamily Perdtinaei 95 species) are
13-20 cm long, have a smooth-edged bill and
leg spurs, and are usually sandy in colour. New
World quail (subfamily Odantophorinaei 36
species) are up to 30 cm long and have a strong
serrated bill, no leg spurs, and are bdghtly
coloured md patterned. DamTly. Phasianidae

bheasuts, partridges, md quail).

Quakers The Christian sect, formally known
as the Religious Society of Friends, founded in
England by George *Fox in the late 1 nh. They
suffered violent persecution for mmy years
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and in 1662 William *Penn led a colony of
Friends to *Pennsylvania In the USA tley were
leaders in the fight against *slavery. The early

Quakers adopted an unostentatious dress and
way of life. They were (and remain) pacifists,
refused to take oaths, and rejected the use of
titles.

quaking grass An annual or perennial
*grass of the genus Brizo (about 20 species),

mostly native to South America. Their long
slender flower stalks bear spikelets of open
flower clusters, which quiver in the wind. B.

medic is native to temperate Eurasia and grows
20-50 cm higtl
quantity tteory of moneyA theory ttnt
seeks to explain how the money supply (see

MoNEy) affects the economy. Originally put
forward in the uth century, it has been re-
stated in its modern form by the US economist
Milton *Friedmar It states that if there is a
change in the money supply, eitler the pdce
level will change or the supply of goods in the
economy will alter.

quantum number An integral or half-inte-
gral number {0, 

t/2,7,7t/2,2, ...) that gives the
possible values of a property of a system ac-

cording to the *quantum theory. For examPle,
in Bohr's atomic theory the angular momen-
tum of an electron moving in orbit round an
atomic nucleus en only have the values nh/2t,
where n is a quantum number specifying these
rralues and h is Planck's constant. Bohr's theory
has now been replaced by the more versatile
*wave mechanics, but the concept of quantum
numbers is useful in some contexts. It is also
used to quantify the properties of elementary
particles (see pARTIcLE pHyslcs).

quantum theory The theory first devell
oped by Max *Planck in 1900 to explain the dis-
tribution of wavelengths of electromagnetic
radiation emitted by a "black body. The exper-
imental observations could only be explained
when Planck assumed that the radiation was
emitted and absorbed in discrete amounts,
which he called quanta. The energy of each
quantum has the value hf, where h is a univer-
sal constant (now known as the Planck con-
stant) and f is the frequency of the radiation.
Planck's thmry was used by *Einstein to ex-
plain the photoelectric effect and in 1913 by
Niels *Bohr to explain the spectrum of hydro
gen. Quantum mechanics is the application of
quantum theory to the mechanics of atomic
systems; quanturn electrodFamics is the
theory of *electromagnetic interactions be-
tween elementary partides.

quarantane The period during which a per-
son or animal suspectd of carrying an infec-
tious disease is kept in isolatiorl The term was
originally applied to the 40day period (French:
quarantoinel during which ships suspected of
carrying infected people were prevented from
communicating vrith the shore. The quaran-
tine period is now slightly longer than the in-
cubation period of the disease. Until 2000 all
domestic animals entering the UK had to un-
dergo a six-month quarantine to prevent the
importation of rabies. Under the new'pass-
port for pets" scheme, this qurantine require-
ment has been lifted for animals from
rabies-free countries with proof of vaccination
and a fixed microchip to identify them.

quarter days In law, days in each quarter of
the year on which rent and other dues on lmd
were traditionally paid. In England they are 25

March (l^ady Day), 24 June (Midsummer Day), 29

Sept (Michaelmas Day), and 25 Dec (Christmas
DaY).

quatt The commonest of all minerals, con-
sisting of crystalline *silica. It occurs in many
rocks, particularly acid igneous rocks (such as

granite), many metamorphic rocks (such as

gneisses), and in sands and gravels, which form
sandstones on consolidation Pure quartz is
colourless and is known as rock crystal; it is
used in glassmaking, in jewellery, and (because
of its piezoeltrtric properties) in making elec-
trical oscillators. Some coloured rrarieties, such
as amethyst (violet), rose quartz (pink), and cit-
rine $ellow), are used as gemstones.

quat'tzite A resistant paleroloured rock con-
sisting almost wholly of quartz. It is formed by
the metamorphism of a pure sandstone, the
original quartz grains being recrystallized and
interlocking.

quasar (quasi-stellar object; QSO) A class of
celestial objects discovered in 19et-65. They ap-
pear as starlike points of light but are each
emitting more energy than several hundred
giant galaxies. Quasar *redshifts are ex-
tremely large and indicate that quasars are the
most distant md hence the youngest extra-
gdactic objects known. The prodigious energy
could result from matter spiralling into a
supermassive *black hole (maybe 10'q solar
masses) lying at the centre of a galary.

Quasimodo salvatore (1901-68) Italian
poet. His early work such as And Suddenly lt's
Night (1912), was evocative and private, but
after World War II his poetry, as in Il falso e

vero verd"e (1956), expressed his active concern
for social issues. He won the Nobel Prize in 1959.

o
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Quassia A genus of tropical Asian trees and
shrubs (40 species). BitteMood (q. om4l4) is an
attractive shrub with red flowers. The heart-
wood is a source of qussiin, used in medicine.
F amlly. Simar oubac e ae.

Quaternary period The most recent pe-
riod of geological time, from the end of the
Tertiary (about 1.8 million years ago) to the pre-
sent day. It includes the Pleistocene (Ice Age)
and *Holocene epochs.

Quebec 1. .t6 50N 71 15W A city and port in E

Camda, the epital of quebec. First settled in
1608, it is strategically located above a sudden
narrowing of the St Iawrence River. Quebec
was the key to New France until captured by
Britain (1759). Most of the workforce is em-
ployed by government and service industries.
The Plains of *Abraham lie to the SW of the
city. Population (196):167254.2. The largest
province of Canada, stretching from the *St

Lawrence River N to Hudson Bay and Strait.
Most of the population lives in the St lawrence
valley. The SE strip of Quebec enters the fertile
Appalachian Highlands. The province's highly
industrialized economy is based on its abun-
dant natural resources. Asbestos, iron{re, cop-
per, zinc, gold, and other minerals are mined.
Fishing, farming, and tourism are also impor-
tant. History: claimed by France (1534), quebec
or New France was a French colony (1608-1763)
until ceded to Britain. French{anadian culture
was preserved after the formation of Canada
(1867). In 1995 a proposal that quebec should be-
come a sovueign state was very narrowly re-
jected in a referendum within the province.
Area: 1 356791 sq km (523 858 sq mi). Population
(2001 est):7410500; over 80% are French speak-
ing. Capital: Quebec. See also rraoNrns.{L

Quechua The language of the *lncas and of
the presentday American Indian peoples of
the central Andean highlands. The people are
nominallyRoman Catholic but many pagan be-
liefs md rituals suwive.

Queen Anne style An English architec-
tural md decorative style with some bafoque
elements, dating from about 17m to U15. Beau-
tiful walnut veneered furniture was made, en-
hanced by the restrained use of herringbone
inlays. Chairs became lighter, more comfort-
able, and invariably had cabriole legs. Plateglass
wall mirrors in gilt frames d(orated panelled
rooms.

Queen Charlotte lslands,qn archipelago
of W Carada, in British Columbia 160 km (100

mi) off the Pacific ccst. Momtainous with
lush vegetation, the islands are mostly inhab-

ited by Haida Indians engaged in flshing and
forestry. Area:95 sq km (3705 sq mi). Popula-
tion (1991): 5316.

Queen's Award An amrd to industry in
the UK, instituted in 1965 and made on the
birthday (21 April) of Queen Elizabeth II.
Awarded to flrms, rather than ildividuals, it
entitles holders to make use of a slrecial em-
blem for fi.ve years.

Queen's Counsel (QC) A barrister ap-
pointed to senior rank as counsel to the Eng-
lish queen on the recommendation of t}re Lord
Chancellor. Such a barrister is a King's Cou$el
during the reign of a king. QCs have no special
duties to the Crown; they wear a silk gown, sit
within the Bar of the court, and fake prece-
dence over tlie "utter barristers" (i.e. the outer
barristers, who sit outside the Bar).

Queensland fne second largest state ofAus-
tralia" situated in the NE. The *Great Dividing
Range separates the hilly coastlands from the
vast inlmd plain and the *Great Barrier Reef
runs parallel to the Pacific cmst. The area is
rich in natural resources, which form the basis
of Queensland's rapid economic progress. CoaI
is the most important mineml. Other minerals
include copper, bauxite, lead" silver, and zinc;
oil production began in 1964: natural gas is
piped to Brisbane. Beef, sugar, and wool are
major industries. Another growing industry is
tourism. Area: 1728000 sq km (567000 sq mi).
Population (1999 est): 3512360. Capital Bris-
bme.

quelea A small brown African weaverbird,
Quelea quelea, about 13 cm long, also called the
red-billed dioctr. Queleas live in vast colonies:
they destroy grain crops, frequently causing
famine, and also damage the trees in which
they roost.

Quemoy (Ctrinesg name: Jinmen) A Chinese
islmd near the cmst of the minlm4 held by
Taiwan but iontested by the People's Republic
who bombed it in 1958. Area: 130 sq km (50 sq

mi). Population (19!)6 est): 53 237.

Quetta 3015N 6700E A city in w central Pak-
istan, at an altitude of 1650 m (5500 ft). The
chief town of Baluchistan, it was badly dam-
aged by an earthquke in 1935. Population
(1998): s50387.

queual A Central American bird, Phoro-
machus mocinno,that lives in cloud forests and
feeds on fruit, insects, tree frogs, and lizards.
The male reaches 1.3 m in length, including its
curved ornamental tail feathers; its plumage is
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iriderent green, red and white. Family: Troga
nidae (trogons).

Quetzalcoatl A Mexican wind and fertility
gd, usualy portrayed as a feathered snake.
During the Aztec period (14th-16th centuries)
he was identified with the planet Venus, sym-
bol of death and resurrection.

Quezon City 1439N 12101E A city in the N
Philippines, in S Luzon near to Manila It was
the nation's former capital (1948-76). Popula-
tion (2000): 2 173 831.

quillwort A small perennial nonvascular
flowerless plant of the genus Isoetes (about 60
species), which grows main.ly in swampy cmler
regions of N North America and Eurasia- Tufts
of stiff spiky quill-like leaves, about 5-18 cm
long, grow from a short stout rhizome that
bears numerous roots. The common Eurasian
quillwort (l lacustris) is aquatic Order: Iso€tales
phylum: lycophlt4 (clubmosses, etc.).

quince A small tree or shrub, Cydonia wl-
garis, probably native to W Asia but cultivated
in temperate regions for its fruit. ,ts-6 m higtr
it has white or pink flowers. 5 cm across. The
pear-shaped fruit is 7.5-10 cm long with a
golden-yellow skin and many pips. Family
Rosaceoe.

quinine The first drug used to treat malaria
Quinine, which is obtained from the bark of
Cinclnna trees, has now been largely replaced
by other drugs (e.9. chloroquine), which have
fewer side effects and are less toxic. quinine-
like compounds (eg. quinidine) are used to
treat abnormal heart rhythms.

quinone (O.qH.:O) An *aromatic compound
with two hydrogen atoms in the benzene ring
replaced by two oxygen atoms. quinones are
used in photography and dye manufacture.
They are also found in plants.

quansy An abscess in the tissue surrounding a
tonsil. This arises from infection of the tonsils
and may be a complication of tonsi.[itis. The
patient has a sore throat and difficulry in swal-
lowing. Quinsy is sometimes rreatd by surgi-
cal draining of the abscess.

Quisling, Vidkun (Abraham Luritz
Jonsson) (1887-1915) Norwegian army officer
and Nazi collaborator, whose name is a syn-
onym for 'traitor." After sewing as a diplomat,
Quisling formed (1933) the fascist National
Union Party in Norway. He encouraged the
Nazi occupation of Norway (1910), and as "min-
ister president" in the occupation government,
sent a thousand Jews to concentration camps.
Arrested in 1915, he was found guilty of war
crimes and executed.

Quito 0 2oS 7845W The capital of Ecudor, on
the slopes of the volcano Pichincha at an alti
tude of 2850 m (9350 ft). It was the capital of
the Inca kingdom of Quito until 1534 when it
was capturd by the Spanish. It contains mary
Spanish-colonial churches. Population (1997
est): 1ll87 513.

Qumeran, Khirbat The site on the l.lw
shore of ttre Dead Sea in Israel, where a Jewish
sect called the *Essenes lived from about 125
Bc to 68 AD. The community produced the
*Dead Sea Scrolls, found by Bedouin shepherds
in 1917 in nearby caves. 6



Ra 1or Re1 The Egyptian sun god and lord
of creation, portrayed with a falcon's head
bearing a solar disc. During the 18th dynasty
(7567-7320 Bc) he became identifled with the
Theban god Amon as Amon-Ra.

Rabat (Arabic name: Ribat) 340ON 642W The
capital of Morocco, near the Atlantic coastl
Founded ir the 12th century, it became the
capital under the French protectorate in the
early 20th century. Population (1991 esr):
623457.

rabbi A Jewish scholar and religious author.
ity. For a long time the rabbinate was not a
salaried office; the title indicated scholarly
achievement and legal competence. In modern
Jewish communities rabbis are community
leaders, preachers, and pastoral workers.

rabbit A burrowing *mammal belonging to
the family Leporidae (which also includes the
hares). The European mbbit (Oryctolagus cunicu-
lus) grows to about 45 cm; it has long ears, a
short tail and soft grey-brom fur. Rabbits are
gregarious, living in large warrens and feeding
on grasses md vegetatiorl Order: Iagomorpha.

Rabelais, Francois (1483-1553) French
satirist. He became a Franciscan and then a
Benedictine monk, left the monastery to prac-
tise medicine, and visited Italy. His humanism
is expressed in Ns works of inventive and
often coarse comic satire, Pantagruel ('j5321,
Gargantua (15341, Tien Lilre (15/5],, and quart
Livre 17552], The classic English translation of
his works is by Sir Thomas Urquhart (1653).

rabies An acute viral infection of the brain
that Gn affect all warm-blooded animals ald
may be transmitted to man through the bite of
an infected animal (usrrelly a dog). Symptoms,
which appear after an indubation period of
from ten days to two years, include painful
spasms of the throat on swallowing. Later, the
very sight of water induces conwlsions and
paralysis (hence the alternative name of the

disease-hydrophobia" literally "fear of water')
and the patient eventually dies in a coma An-
tirabies vaccine and rabies antiserum given to
patients immediately after they have been bit-
ten may prevent the infection from develop
ing. In the UK there are strict quarantine
regulations for irnported domestic animals to
prevent the dircse from reaching Britail
Rabin, YiEhak (1922-9E|| Israeli politician;
labour prime minister 11574-77,1992-95). He
was a chief -of staff of the Israeli army
(1%4-68) and midster of defence (19M-90). In
1993 he signed a peace agreement with Yassir
*Amfat of the PLO; he shared the Nobel Peace
Prize in 19{)4 with Arafat and Shimon Peres. He
was assassinated by a right-wing Jewish ex-
tremist.

raCCOOn An omnivorous mammal belonging
to the genus Procyon 17 species), of the Ameri-
cas. About 1 m long, raccoons are stockily bui]t,
with long hind legs and short forelegs. A black
patch across the eyes and a strip€d tail contrast
with the grey coat. Family Procyonidae; order
Carnivoto.

Rachmaninov, Sergea (1873-1943) Russian
composer, pianist, and conductor. He spent
most of the rest of his life (from 1917) in the
USA His works include four operas, ttre sym-
phonies, four piano concertos (which he also
recorded), the Rhapsody on aTheme of Pagonini
(1934), and lhf Bells (1910).

Racine, Jean (163ry9)French dramatisr. His
major classical verse tragedies, which were in-
fluenced initially by those of Pierre *Corneille,

include Andromuque 176671, Britannbus (76691,
Wr€nice (76701, xrd Phidre (16771. ln 1677 he te-
tired, married, and accepted a post at the court
of Louis XlV. His final works were two reli-
gious dramas, Esther (1689) and Athalie 17691l,.

rad The unit of absorH dose of ionizing ra-
diation in the *cgs. system equal to an energy

D
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aerial

sondary aerial

radar lradio detection 4nd ranging) A method
of lmting distant objects used in military sur-
veillance, air traffic control, and navigation; it
was developed before World War II by a British
team led by Sir Robert "Watson-Watt. High-
frequency (300 to 30000 megahertz) radio
waves are sent out in pulses from a powerful
rotating transmitter md ile refltrted back by
any object they encounter. The reflected signal
is picked up by a receiver mtenna and is used
to deflect the electron beam in a *cathode-ray

tub€. The beam scars the screen of the tube by
rotating at the same speed as the antema, $
that its angular position indicates the direction
of the located object. The distance from the
centre of the screen shows the distance away
of the object.

radian (rad) The SI unit of plane angle equal
to tlle angle subtended at the centre of a circle
by an arc equal in length to ttre radius of the
circle.

radiation The propagation of energy by
means of beams of particles or waves. It in-
cludes all electromagnetic waves, beams of el-
ementary particles, ions, etc., and sound waves.

tadaation sickness Illness caused by expo-
sure to *ionizing radiatioL Short-term effects
include nausea and diarrhoea while long-term

radical A group of atoms in a chemical com-
pound t}tat behaves as a unit in chemical reac-
tions. For exampld, the methanol molecule
(CH.OH) can be considered as a methyl radical
(CH".) and a hydroxyl radical (.OH)which is the
firnctional group of alcohols. Free radicals are
groups existing independently. Because they
have unpaired electrons they are usually ex-
tremely reactive transient species.

radao The transmission of sound or other in-
formation by radio-frequency (3 kilohertz to
300 gigahertz) electromagnetic waves. The use
of radio waves for communication was pio-
neered by *Marconi in 1895, although their ex-
istence had been postulated by *Maxwell in
1873 and demonstrated by *Hertz in 1888.

A radio tEursmitter generates a radio
frequenry electrical signal (carrier wave) in an
oscillator and superimposes the sound signal
on it b,y a *modulation process. The composite
signal is then fed to an aerial, which trmmits
electromagnetic waves. Transmission beyond
the horizon is made possible by the ionosphere,
a layer of the upper atmosphere that reflects
radio wves in the long md medium wve
bands. Long-wave (30 to 300 kilohertz) and
medim-wve (300 to 3om kilohertz) Iadio is
used for direct (ground-wave) transmission in
amplitude-modulated (AM) sound broadcast-
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absorption of 100 ergs per gram of irradiated effects include sterility and cancer (especially
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radio. The transmission and reception of radio broadcasts.

ing. Short-wave radio is used for AM sound
brmdcasting over longer distances using the
ionosphere (sky waves)and for commudcation
to ships md aircraft. VHF (very high fre-
quency; 30 to 300 megahertz) is used for
*stereophonic sound broadcasting in fre-
quency modulated (FM) transmissions. Televi-
sion uses mostly UHF (ultrahigh frequency).
Neither VHF nor UHF are reflected by the
ionosphere, but can be relayed by *communi-

cations stellites. All ndio receivers consist of
an *aerial, a resonant circuit, a demodulator,
an amplifietion system, and one or more
*loudspeakers,

radaoactave tracer A radioactive *isotope

used for following the course of a substance
during a physical, biological, or chemical
process. A nonradioactive isotope in the sub-
stance is replaced by a radioactive isotope of
the same element, which can then be detected
by obseruing its radiation with a *C€iger

counter.

radaoactive waste Waste products from
nuclear reactors, uranium processiflg plants,
etc., that are radioactive. Because the radioac-
tivity of some materials persists for many
years, their disposal is controlled. HighJevel
waste (spent nuclear fuel, etc.) needs artificial
cooling and is stored by its producers for
decades before disposal. Intermediate-level
waste (reactor components, etc.) is mixed with
concrete and stored in steel drums prior to
burial in deep mines or beneath the seabed in
concrete chambers. LowJevel waste in the UK
is disposed of by Nirex Ltd in steel drums in
concrete tr€nches at Driggs, Cumbria. Dsposal
of wastes In tie Atlantic was bamed in 1983.

Some low-level gaseous and liquid wastes ar€
discharged into the air.

radioactivity The spontaneous emission of
a particle by an atomic nucleus. The emitted

resonant
orcurt

particle may be an alpha particle (a helium nu-
cleus consisting of two protons and two neu-
trons), in wNch case the process is known as

alpha decay; or it may be a beta particle (an
electron), when the process is known as "beta
decay. Highly energetic X-rays (see GAMMA RA-

DIATIoN) may also be emitted simultmeously.
In both alpha and beta decay the nucleus
changes into t]lat of another element. Radio-
active decay is a random process and its occur-
rence for a single nucleus cm be neither
predicted nor controlled. However, for a Large
number of nudei the time taken for a certain
fraction of nuclei to decay can be accurately
predicted as either its *mean life or *half-life.

These quantities vary from about 10 " second
to '1010 years depending on the isotope. The phe-
nomenon was flrst discovered in 1898 by *Bec-

querel in uraaium.

radio astronomy The study of celestial ob-
jects by means of the radio mves they emit.
This radio emission was first noticed by
K.G. *Jansky in 1932 and now forms an impor-
tant branch of "astronomy. It has enabled the
evolution of the universe to be studied from
its creation (see Brc-BANc rHEoRy).

radiocarbon dating A method of estimat-
ing the age of a material, such as wood that
was once living. All living things absorb a small
proportion of crbon-14 from atmospheric car-
bon dioxide, however, once dead, the level of
carbon-14 falls as a result of *beta decay. By
measuring the radioactivity of a matedal, the
concentration of carbon-14 and hence its age
can be estimated.

radao galary A *radio source that lies be-
yond our Galary, is identified with an optical
"galaxy, md the mdiGpower output of which
greatly exceeds that of a normal galaxy. A mas-
sive *black hole at the galaxy centre has been
postulatd as a possible energy source.
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radiography The terhnique of examining
the internal structure of a solid body by pass-

ing *X-rays or *gamma radiation through it to
produce an image on a photographic fiIm or
fluorescent screerl It is used in medicine (see

RADIoLocy) and in industry to find structural
defects.

radio interferometer see RADro rELE-
scoPE.

radioisotope (or radioactive isotope) An
*isotope that is radimctive. Radioimtolres are
used in the production of *nuclear energy, in
*radiotherapy, as *radioactive tracers, md in
dating techniques. Some are naturally occur-
ring (those with mass numbers in excess of
208) while others can be made radimctive by
neutron bombardment.

radaolaraan Any one of a group of single-
celled marine organisms (see pRoTozoA), tradi-
tionally regarded as a class or order, Radiolaria,
but now usually classified in several different
classes, occurring chiefly as a component of
planktorl Radiolarians are spherical,0.1 mm to
several millimetres in diameter, with a silica-
ceous skeleton of radiating spines from which
long thin pseudoliodia extend to capture food
particles. The skeletal remains of radiolarians
form radiolarian mze. Phylum: Actizopoda.

radiology The branch of medicine con-
cerned with the use of radiation in the diagno-
sis and treatment of disease. A radiologist is a
doctor specialized in the interpretation of x-
ray photographs md films. See also ntolo-
THERAPY: TOMOGRAPHY.

radio source A celestjal object that emits
radio waves. The sun and Jupiter are solar-
system sources. Other radio sources within
our Galaxy are pulsars, superno\ra remunts,
interstellar hydrogen clouds, and the galactic
centre. Extragalactic sources include spiral
galaxies, radio galaxies, and some quasars.

radio telescope An instrument for detect-
ing md measuring the radio emissions from
celestial *radio sources. It consists of an an-
tenna or system of mtenms. the radio-
frequency signals of which are carried by wires
or waveguides to one or rnore receivers. The
antenna may be a large metal parabolic or
spherical dish, usually steerable, that brings
radio waves from a radio source to a focus on a
secondary antenna- Alternatively simple dipole
antennas may be used The radio hterfefom-
eter, in two separate units, has a very much
greater resolving power than a single antenna
The largest single radio telescope dish in the

world is that at Arecibo, Puerto Rico: it meas-
ures 305 m (1m0 ft) across. The best-known
radio telescope in the tJK is that at Jo&ell
Bank

radiotherapy The use of x-rays and orler
forms of radiation for treating disease. The ra-
diation may be directed at the target organ
from a distance or radioactive needles, wires,
pellets, etc., may be implanted in the body. Ra-

diation is used in treating various forms of
'cancer and overactivity of the thyroid gland-

radish An annual or biemial herb, Rophanus
sotiros, widely grown for its edible root, which
may be red, white, or purple. The plant bears
white fl owers. Family: Cruci f er ae.

radium (Ita)A metallic element, discovered in
pitchblende in 1898 by Pierre and Marie Curie.
It is a divalent alkaline-earth element, forming
a number of simple salts, such as the chloride
(RaCl,). It decays to form the noble gas radon
and is used in radiotherapy. At no 88; at wt
(226): mp 700'C: bp 1140'C

radon (Rn) The heaviest noble gas, produced
by the decay of radium, thorium, and actinium.
It is mdioactive, the longest-lived isotope (2'?R1)

having a half-life of 3.825 days. Like the other
noble gses, Rn forms clathrates and fluorides.
At no 86;at wt (222); mp n"C; bp -61.8"C

tatLa(u raphia) A *palm trft of the genus
Raphio, especially R. Wdunculota lor R. ruffiol,
native to Madagascar. Its leaves, up to 20 m
long, are composed of 80-100 leaflets from
which the flbre is torn in tfrin strips and dried
in the sun Raffia is woven into mats and bas-

kets md used in horticulture, etc.

Rafflesia A genus of Malaysian parasitic
herbs (12 species). The monster plant (R.

arnoldiil has the world's largest flower-up to
45 cm across and weighing up to 10 kg. It smells
of rotten meat and attracts carrion flies, which
act as pollinators. The genus was named after
Sir Stamford Raffles (1781-1826). Family RaJ-

fusioceae.

Raglan, FiERoy James Henry Somer-
set, lst Baron (1788-1855) British fleld mar-
shal. In 18*l he becarne commander in the
*Crimean War and in spite of success at
*lnkermarL his strategy was much criticized
(see olso BALACLAVA, BATTLE oF). The Raglm
sleeve is named after hirn

Ragnariik ln Norse mythology, doomsday,
when a Gtastrophic battle between the gods
and the forces of evil will acur. After the de-
feat of the gods everyone wfll be destroyed ex-
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cept for Lif and Lifthrasir, a man and woman
who will subsequently found a new race.

ragtime A precursor of New Orleans style
jazz. Ragtime was characterized by syncopation
in the melody against a marcilike accompa.ni-
ment and was popular from the 1890s. Scott
*Joplin was the first ragtime composer to
write dom his music.

ragworm A marine *annblid worm, Nereis

cultrifera, also called chainworm, of European
cmstal waters. 5-10 cm long. ragworms swim
by means of paddle-like structures occurring
in pairs on each body segment. Most live in
burrows in sand or mud or among stones, feed-
ing on dead organisms and detritus. Class: Poly-
chaeta.

rail A slender secretive ground-dwelling bird
belonging to a widely distributed fmily (Ralli-
daei abort 300 species), occurring mostly in
swamps, marshes, md fresh waters. 1'l-45 cm
long, rails have short rounded wings, a short
tail, and typically a dull grey or brom
plumage, often barred for camouflage. Order:
Gruiformes (cranes, rails, etc.). See also coor:
CORNCRAKE; GAILINULE.

railway A permment track, consisting of
parallel steel rails laid on sleepers of wood or
concrete, on which *lmomotive-drawn or self-
propetled trains for freight or passeDgers
travel. The normal gauge of the track is 1435
mm, in Russia and Finland 1676 mm, in Irelmd
16O0 mm, and in Spain and Portugal 1524 mm.
Narrow gauge railways of 600-12fi) rm gauge
are common in Japan, parts of South America,
and Africa Trains were originally powered by
steam, but are now nearly exclusively drawn
by diesel or electric locomotives. The first pas-
senger service was opened in 1825 between
Stmkton and Darlington in England. Railway
building on the European continent and in
Scmdinavia started in the mid-1850s. The flrst
Pacific railway in the USA was flnished in 1369,
the Trans-Siberian in Russia in 1905. From the
1950s, railways met increased competition
from road and air travel" many ruilways being
abandoned, or services curtailed. More recently
increasing congestion on the roads has led to
new opportunities for the railways. In the UK
special passenger truins attain speeds of over
200 km per hr (125 mph), while in Japan and
France speeds reach over 300 km per hr (186
mph). The USA has 338000 km (209000 mi) of
railway, India 60200 km (37400 mi), and Aus-
tmlia 41500 km (25800 mi).

rain A form of precipitation composed of liq-
uid water drops rmging in size from about 05

to 5 mm diameter. Minute droplets of \rrater in
clouds may coalesce to form larger drops; if
these are sufficiently heavy they will fall as
rain. The amount of rain, together with other
foms of .precipitation, that falls in a speciflc
time is usually measured with a rain gauge
This is a cylindrical container with a funnel of
standard diameter into which the rain falls.
The water collected is periodically measured
md raorded.

raanbovY An optical phenomenon consisting
of an arc of light across the sky composed of
the colours of the spectrum. It is caused by the
refraction of sunlight through falling water
drops; the larger the drops the stronger the
colours.

sunlight

violet

red raindrop

rainbow, The refraction of light by a raindrop.

rain forest See roREsr.

Rainier lll (1923-2005) Prince of Mooaco
(194q-2005). He repudiated the principle of the
*divine right of kings in a new constitution
(1%2). In 1956 he married Grace *Kelly. Their
three children are Prince Albert (1958- ), who
succeeded him, Princess Caroline (1957- ), and
Princess Stephanie (1965- ).

Raikot 2218N 7053E A city in India in cu-
jarat. It is a commercial and industrial centre-
Population (2001): %7 47 6.

Rajput A group of clans in N and central
India, now numbering about 11 million people.
Descended from invading tribes from Central
Asia, they were once included within the
Ksatriya (warrior) caste of Hindu society. The
Rajput states resisted the Muslim invaders,
rnaintaining theh independence in Rajastharl
They acknowledged the overlordship of the
Moguls in the 16th century, the Marathas in the
18th century, and the British in 1808.

Raleigh, Sir Walter (155,+-161s) British ex-
plorer and writer: a favourite of Elizabeth I.
Unsuccessful in founding (1584-89) a colony in
Virginia he brought back the potato and tG
bacco plant from Arnedca. In 1595-96 he led an
expedition to South America, which he de-
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scribed in Ifu Discovetic oJ Guiana (7596), and in
lgb took part in the sack of Cidiz. At James I's
accession (1603) he stmd trial for treason, but
the death sentence was commuted to impris-
oment: while in the Tower of London he
woteTheHistory of theworW$674)- He was re-
leased in 1516 to search for gold along the
Orinoco but Ns mission was a failure and after
his return he was executed

Rama The seventh incarnation of *Vishnu,

appearing as a hero in the epics the Romayano
and, Mahabharata. lt the Upanishads and else
where he appears as a god. He is usually repre
sented holding a bow and arrow and attended
byhis wife.

Ramadan The ninth month of the Muslim
year. It is a time of atonement, and every Mus-
lim is required to observe a strict fast daily
from dawn to dusk until the new moon of the
next month is visible.

Ramapithecus A genus of fossil *hominids

that lived during the late Miocene and early
Pliocene. They were about the size of a gibbot
possibly walked erect, and may represent the
early ancestors of modern man.

Ramayana (Sanskrit: romance of Rama)
Hindu epic poem in seven books. It tells the
story of *Rama and his devoted wife Sita, her
aMuction by the demon king P.awana. and Ra-

ma's struggle to rtrover her with the aid of
*Hanumarl

Rambert Dame Marie (Cyvia F.abbaru
later Miriam Rambach 1888-llB2) British bal-
let dancer and choreographer, born in Poland
fu director of the Carrnargo S,€iety, \,vhich irr
1935 became the Ballet Rambert she trained
md encouraged many young British dancers
and choreographers.

Rameau, Jean Philippe (1683-1764)
French com1rcser. He wrote a Traitt de I'hor-
monic (7722,Jr, before beginning to compose. His
works include chamber, keyboard, and vocal
music, as well as 24 operas and opera-ballets, in-
cluding Les Indes galafies (1735) and Costor et
Pollux (U37\.

Ramillie+ Battle of (23 May 1706) The bat-
tle in the War of the *Spanish Succession in
which Marlborough defeated the French 21 km
(13 mi) N of Namur. The victory gave much of
the Spanish Netherlands to the allies.

Ramsay, Sir William (18s2-1916) scottish
chemist, whose work on the *noble gues
eamed him the 1904 Nobel Prize for Chemistry.
ln 1891, Ramsay, working with Rayleigtt" dis-
covered argon By fractiondly distilling argon

Ramsay isolated n@rL xenon, and krypton in
1898. In 18!E he had discovered the inert gas, he-
lium, being given off by the mineral eleveite.

Ramses (ll) the Great King of Eg5pt
(lW-7237 Bcl of the ll]th dynasty. His warfare
against the Hittites ended in lastirg peace
around 1284. Ramses also built the temple com-
plex of *Abu Simbel He is probably the
pharaoh who oppressed the Israelites.

Rangoon (name from 1989 Yangon) 1547N
9610E The capital of Myanmar (Burma), a port
in the S on the River Rangoon Industry has in-
creased greatly since independence in 1918 His-
tof)4 a settlement grew up in very early times
around the Shwe Dagon Pagoda, which is the
focal point of Burmese religious life. Twice
captured by the'British in the 19th century, it
became the capital of all Burma in 1886. It was
badly damaged in World War II. Population
(199s):38s1000.

Ranunculaceae A family of herbaceous and
woody plants (about 1300 species), found all
over the world but most abundant in N tem-
perate and Arctic regions. The family includes
many garden flowers, such as Aneflorne, Aqui-
Legia, Clemotis, an,d Delphinium, as well as com-
mon weeds, e.g. buttercup (genus Rorutnctlusl.

rap€ An annual or biennial herb, Brassica
norys yal 4flensis, also called oilseed rape or
colesee4 that grows to a height of 1 m and has
yellow flowers. It is widely cultivated for its
seeds, which yield an edible oil. Family Cru-
ciJerae.

Raphae! (Raffaello Sanzio; 1483-1520) Italian
Renaissance painter and architect. He trained
in Perugia before moving to Florence in 1504.

There, influenced by Leonardo and Michelan-
gelo, he painted numerous Madonaas and also
the portraits of Angelo and Maddalena Doni
(Palazzo Pitti, Florence). Settling in Rome in
1508, he decorated the papal apartments in the
Vatican with frescoes. He painted his patron
Pope Julius II (Palazzo Pitti) and the Sistifle
Madonna (Dresden). In 1514 he succeeded Bra-
mante as architect of St Peter's. In 1515 he de-
signed tapestdes for the Sistine Chapel. His last
work the Ttonsfguration (Vatican Museum),
anticipates * manneristn

Rarotonga 21 15s 159 45w A mountainous is-
land in the SW Pacific Ocearq the a.lmitlistra-
tive centre of the *Cook Islands. Copra and
citrus fruit are exported- Area: 67 sq km (26 sq

mi). Population (latest est): 9281. Chief town:
Avarua

rasPbony A prickly wmdy perennial plant,
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Rubus idaeus, native to Eurasia and North
America. Up to 1.5 m high, it produces red
sweet fruits. Upright canes grow from basal
buds and bear fruit in their first autum or
second summer. Family Rosaceae.

Rasputin, Grigori Yefimovich lc.rszz-
1916) Russim mystic, who was a favourite of
Emperor *Nicholas II and *Alexandra- A
Siberian peasant, Rasputin's apparent ability
to ease the bleeding of the haemophiliac crown
prince brought him considerable influence
over the royal family. His unpopularity, aggra-
vated by his debauchery, led to his murder
by a group of nobles: when poison inexplicably
failed he was shot and thrown into the River
Neva.

Rastafarians Members of a West Indian re-
ligious and political sect. who believe that Ras

Tafari Makonnen (*Haile Selassie) will arrange
for the deliverance of the bLack races by
procuring for them a homeland in Ethiopia.
Rastafarian men wear their hair in long mat-
ted curls (dreadlocks).

rat A *rodent belonging to the suborder Myo
molph4, distributed worldwide. Typical rats be-

long to the Old World genus Rartus (137 species)
The black rat (R. rattus), originally Asiaq has
spread to most regions of the world, living in
human habitations and sewers. The brom rat
lR. norttegicuslislarger, measuring 30-45 cm in-
cluding its tail (15-20 cm), and tends to live out-
dmrs in burrows. Both species eat a wide
variety of plant md animal materials, often
causing serious damage and transmitting dis-
ease. See also MOUSE.

ratel An omnivorous mammal, Mellivora
copensis, also called honey badger, of Africa and
S Asia. About 70 cm long, grey above and black
underneatlL it lives in thick woods. Famil)4
Mustelidae.

rationalism A phitosophical movement
stemming from lTthrentury attempts to
study the universe using reason rather than
sense-experience. *Descartes, for example,
tded to deduce what God's world is like from
the axioms of divine existence and goodness.
Conflict between the new sciences and religion
is reflected in the work of *Spinoza, Antoine
Arnauld (1612-94), and *Leibniz.

rat kangaroo A *marsupial belonging to
the subfmily Potoroinae (9 species), of Aus-
tralia (including Tummia). Two species are
commonly knom as boodies and two others as
potoroos. Measuring 23-44 cm excluding the
tail (15-38 cm), rat kangaroos are related to

kangarms and have a narrow ratlike face. They
forage at night for grubs and tubers. Famil)4
Mouopodidae.

rattan The stems of climbing *pahns of the
genus Calamus (375 species), native to Old
World tropical regions. Up to 130 m long, the
stems are used in furniture, matting, etc.

Rattigan, Sir ference (s11-z) British
dramatist. tlis higtrly successful plays include
upper-class comedies (French without Tears,
1936), more ambitious studies of human rela-
tionship's (Th€ Dee p Blue Se*7%Z\,artd studies of
historical characters (Ross, 1960).

Rattle, Sir Simon (19ss- ) British con-
ductor. He was principal conductor (198H1)
and musical director (19Sn-98) of the City of
Birmingham Symphony Orchestra In 2002 he
becme chief conductor of the Berlin Philhar-
monic.

rattlesnake A pit viper belonging to either
of two genera. Sisturus (2 species) ot Crotalus (28

species), and characterized by having a rattle
composed of lmsely connected homy tail seg-
ments. Rattlesnakes occur in both North and
South America and are 0-3-2.5 m long with
dark diamond hexagonal, or spotted markings
on a lnle background. Se€ also SIDEwINDER

Ravel, Maurice (r875-t931 French com-
poser of the impressionist school. His works in-
clude, for piaJno, Pavorc Wur une infante
difunte l7&gpl,Valses flobles et sentimentales (79fll,,
and k Tombeou de Couperin (1914-Tn, the suite
C,aspard de la nuit (1908), and two piano concer-
tos; for orchestra, La Valse (79201, hltro $9n\
and the ballet Dophnis and Chloe (19(B-12); the
opera L'EnJont et les sortiliges (1920-25I and
many songs.

raven A large glossy bLack crow, Corvus corax,
about 63 on long with a massive bill and a
wedge-shaped tail. It feeds on carrio+ small an-
imals, seeds, md fruits and often roosts in
large colonies. Ravens occur in mountain and
mmrland regions of the N hemisphere.

Ravenna 4425N TztzB A ciry and port in N
Italy, connected to the Adriatic Sea by canal
Ravenna was the capital of the western Roman
Empire (402-76 AD), of the Ostrogothic kings
(476-526), and of the Byzantine exarchate (mili
tary governorship) from 584 to 751 It is noted
for its mosaics. Population (2m0 est): 13841E.

Ravi, River a river in NW India and Pakistan.
Rising in th€ Himalayas, it flows W and SW to
the River Chenab. Length 724 km (45O mi).

Rawalpindi as,loN z3o8E A city in N pak-
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istarl From 1959 until 1969 it served as the
interim capital while the new capital at Is-
lamabad was being built. Population (199E):

7&6274.

ray A predominantly marine *cartilaginous

fish of the worldwide order Batoidea lor Raji-

Jormes; about 350 species). Rays have a flattened
head and body with greatly enlarged winglike
pectoral fils; the tapering tail often bears
shary poison spines. Rays are generally bottom-
dwelling and feed mainly on fish and inverte-
brates. Subclass: Elasmobranchii,

Ray, Satyajit (1921-92) Indian fllm director.
He achieved an international reputation with
Pather Parcholi (1955), Ihe Untanquished (1,,, 1,

ard The World of Apu 119591, a trilogy of films
about social change in India: his other films in-
dtrde Aatillata l-t9641andThe Stranger (199.2J,.

Rayleigh, .lohn William Strutt 3rd
Baron (1842-1919) British physicist. His work
on black-body radiation was upset by Planck's
discovery of the quantum theory but'he did
much valuable work in optics, hydrodynamics,
and the theory of electrical units. He was
awarded the 1904 Nobel Prize for his discovery
of argon, in conjunction with Sir William
*Ramsay.

rayon A textile flbre or fabric made from
*cellulose. \frsco6e rayon is made by dissolving
wood pulp in a mixture of sodim hydroxide
and carbon disulphide. The fibres ue rtronsti-
tuted in an acid bath. Acetate rayon is made by
mixing wood pulp with acetic anhydride,
acetic acid, and sulphuric acid to form cellulose
acetate, which is tlen dissolved in a solvent and
forced through fine holes to form fibres as the
solvent evaporates.

razorbill A black-and-white *atk, Alca tordo,
that breeds around N Atlantic coasts and win-
ters in the Mediterranean.40 cm long, it has a
laterally compressed bill. It dives to catch fistl
shellfish, and worms.

razor shel! A burrowing *bivalve mollusc of
the family Solenidae (about 40 s1rcies), also
called a jack-knife clam, of Atlantic and Pacific
coasts. The co[lmon razor (Ensis siliqilo), about
15 cm long, has a narrow shell with squared
ends; its curved foot burrows into sand.

TEACIANCE SEE IMPEDANCE.

Reading r. sr zsN 0 59w A town in S England,
in Reading unitary authority, Berkshire. It is
the headquarters of several interutional in-
dustries. Population, (1991): 134 500. 2. A unitary
authority in S England in Berkshire. Area: 37 sq
km (14 sq mi). Population (2m1): 1.1:! 124

Reagan, Ronald (1911-20o1) US sratesman;
Republican president (19ti1-89). He was a film
actor before entering politics. In 1981 he sur-
vived an assassination attempt. As president he
cut taxes, increased defence spending, and ap
proved the US invasion of Grenada (1983) and
CIA operations in Nicaragua, despite C,ongress

oppositiorl He agreed the Intermdiate Nu-
clear Forces (INF) Treaty with the Soviet Union
in 1987 and improved US-Soviet relations after
*Gorbachov came to power.

realism 1. The medieval philosophical theory
tllat general terms (called universals) have a

real existence, that is that there is some ab-
stract entiry that corresponds with the term.
*Plato and *Aristotle were realists in believing
that the universe contained universals in addi
tion to particulars. *Aquinas and *Duns Scotus
were leading realists. 2. In modern philosophy,
a stance opposed to *idealism. Realists, such as

G.E..*Moore, assert that objects exist indepen-
dently of being perceived.

real tennis A racket-and-ball indoor court
game, which originated in France in the
12th-13th centuries: it was originally played
with the bare hand. Many other handball and
racket-and-ball court games developed from it.
Its world championships date back to about
U50, although it is now very much a minority
sport. The stone or concrete floor area is ap
proximately 29 x 10 m (96 x 32 ft). The cloth
ball is hit over a central net, as in *tennis, but
it also bounces off the side walls, as in *squash

rackets.

R6aumur, Ren&Antoine Ferchault de
(1683-1757) French physicist, whose work on
thermometers led him to devise the tempera-
ture scale that bears his name. On this scale
water freezes at 0' and boils at 80'.

receiyed pronunciataon (RP) The pro
nunciation of English most generally accepted
as sta[dard or correct. The term was coined in
1925 by Daniel Jones (1881-1957) to describe the
characteristic accent of the public schmls and
universities. Historically, it is derived from
Middle Engtsh spoken in t}e London area.

recessave gcne The *allele of a gene the
function of which is hidden when the organ-
ism concerned is crossed with one carrying a
different allele (called the domhant allele)for
the same gene.

Recife (or Pemambuco) 8 065 34 53W A port
in NE Brazil, on the Atlantic Ocean. It is a major
port. Population (195): 3 168 000.
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recombinant DNA technology see cE-
NETIC ENGINEERING.

Reconstruction (1s65-z) The period after
the us *civii war in which the defeated cnn-
federate states were brought back into the
Union. The new state goverments were domi-
nated by Whites prepared to compromise,
newly enfranchised Blacks, and northern car-
petbaggers, but after the withdrawal of Fed-
eral trmps in 182 White supremacists were
restored to power.

recorder A woodwind instrument of med!
eval origin. The recorder is end-blown, through
a whistle mouthpiece mounted in a block (or
fippie). The holes are covered with the fingers;
the tone is quieter thm that of the flute.

rectifier A device that allows electric current
to flow in one direction only; it is generally
used to convert alternating current to direct
current. Semiconductor diodes have now re-
placed thermionic valves (diodes) for lower
voltage applications. For power supplies of sev-
eral megawatts, mercury-arc rectifiers are
used.

rectum See rNTEsrrNE.

red admiral A butterfly, vdnessa otalanta,
found throughout Europe, Asia and North
America. The wings are black u,ith red md
white markings. Red admirals migrate to
northern regions for the summer. The cater-
pillars feed mainly on stinging nettles. Family:
Nymphalidae.

red algae Algae of the phylum Rhodophyta
(about 3000 species), which are usually red or
blue in colour due to the presence of the pig-
ments phycoerythrin (red) or phycocymin
(blue), which mask the green chlorophyll. They
range from small unicellular or filamentous
forms to brmching or sheetlike *seaweeds. Re-
production is asexual or sexual.

Red Brigades (Italian name: Brigate Rosse)A
group of Italian terrorists formed in 1969 and
dediGted to the violent overthrowof capitalist
society. They were responsible for the murd€r
of Aldo *Moro in 198.

Redcar and Cleveland A unitary author-
ity in NE Englmd, in North Yorkshire; part of
Cleveland county from 7974 to l%- Area: 240
sq km (93 sq mi). Population (2001):139141.

Red Cross, lnternational An organiza-
tion founded by the Geneva Convention of 1854
to provide care for the casualties of war. In-
spired by Henri Dunant (1828-1910), its head-
quarters are in Geneva and its emblem, the red

cross, represents the Swiss flag with its colours
reversed. Muslim countries have generally
adopted the crescent as their emblem. The In-
ternational Red Cross has twice won the Nobel
Poce Prize, in 1917 and.L944

redcurrant A shrub of the genus Ribes (see

CURRANT), cultivated for its red fruits, which
may be made into jellies, jams, etc. Cultivated
redcurrants have been derived from R. rubrum
of Eurasia" R. sotiyum of W Europ€, and R. pe-

traerm of cenlral and S Europe.

red deer A large reddish-brown deer, Ceryus
elaphus, of European and Asian woodlands.
Over 120 cm Ngh at the shoulder, males have
spreading branched antlers up to 125 cm long:
females are more lightly built. Stags and hinds
come together in the autumn for the rut,
when mature males compete to gather hinds.

Redford, Robert (1936- ) US film actor
and director. He costarred with Paul *Newman

in Butch Cassidy and the Sundance Kid (1969) and
The Sting (1973). His other films include All the
President's Men 17976), Out of AJrica 17986],, lnde-
cent Prolnsdl (1993), and Spy Gome (2001). Films
that he has directed include Udinary People
(1980) and The Horse th4tisperer (1998), in which
he also starred

red giant A greatly distended cool but very
luminous *giant star. It is one of the final evo-
lutionary stages of a normal *star, attained
\ /hen its central hydrogen has been converted
to helium. As it evolves it may change to a hot-
ter more compacl type of giant and then swell
back to a red giant.

Redgrave, Sir Michael (1908-8s) British
Shakespearean actor, who also lrerformed in
and directed modern plays. His films included
The Brortning Version (7%7) anLd The GcBetween
(197'1). His daughter Vanessa Redgrrave (837- |
has acted on stage and in fllms, including Blow-
Up (1%6), lulia Q9n\, Comrodes (1987), and Mrs
Dclloway (1998). She is well known for her left-
wing political activities, as is her brother Corin
Redgrave (1939- ), who is also an actor. His
daughter Lynn Redgrave (1943- ) is also an ac-
tress. Vanessa Redgrave's daughters Natasha
Richaxlson (1963- ) and Jely Richarrlson
(1%5- ) have also appeared on stage and in
fllms.

red grouse A * grouse, hgoyrus lagory scoti-
cus, found on mmrlands of Great Britain and
Ireland, where it is managed as a gamebird.
34-37 cm long, it feeds on ling heather- The
male is red-brown with red wattles above the
eyes and the female is browner and barred
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Red Guards High-school and university stu-
dents organized by Mao Tse-tung during the
*Cultural Revolution The Red Guards de-
stroyed property, humiliated foreign diplo
mats, and attacked those offlcials who opposed
Mao's policies.

red-hot poker A plant of the African genus
Kniphofn, cultivated as garden plants. 45-120
cm tall, they have tubular flowers, usually scar-
Iet and/or yellow. Famlly: Liliaceae.

redox reactions S€e oxIDArIoN AND RE-

DUCTION.

Red River (Vietnamese name: Song Hong)
The chief river of N Vietnam, rising in S China
and flowing SE to the Gulf of Tonkin. Length:
500 km (310 mi).

Red River of the North (or Red River) A
river in central North America, rising in W
Minnesota and flowing N into Canada. Length:
1000 km (621 mi).

Red Sea A long narrow arm of the Indian
Ocean between Africa and Asia, extending
some 2400 km (1491 mi) NNW beyond the Gulf
of Aden and the Bab el-Mandeb. In the N, it is
connected to the Mediterranean Sea by the
Suez Canal. Area: 438 000 sq km (169076 sq mi).

redshank An old World "sandpiper, Tringa
,otanus, that breeds in cool marshy regions of
Eurasia 30 cm long, it has long reddish legs, a
black-tipped red bill, and a brown-grey
plumge with a white rump. It winters on
mudflats of Africa and Asia, feeding on crus-
taceans, molluscs, and ragworms.

r€dshift An overall displacement towards
Larger mvelengths of the spectral lines of a ce-

lestial object. Its astronomical significance was

suggested by Edwin Hubble (1889-1953) in 1929,

when it was used as the basis of the theory that
the univers€ is expanding (see EXPANDING
UNIVERSE). A redshift usually arises from the
"Doppler effect, that is from recession of a ce-

lestial object. It increases as the object's radial
velocity increases and for an extragalactic
body can be used as a measure of distance. A
gavitatiornl redshift occurs whenever radia-
tion is emitted by a body.

red squirrel A tree *squirrel, Sciurus vul'
galis, of Eurasia. About 20 cm long with a 2G

cm tail, red squirrels have dark glossy red fur
and tufted ears. They feed mainly on seeds and
nuts.

redstart A small Eurasian thrush of the
genus Phoenicurus, about 14 cm long with a
sharp bilL The male European redstart (P.

phoenicurusl is grey with a russet breast and a
red tail, which it fans out in its courtship dis-
play to the yellow and brown female. It is
found in woodland and heathland.

reduction Se€ oxtDATIoN AND REDUcrroN.

redwood A coniferous 1d.ee, Sequoia sernry-
virefls, thought to be the tallest tree in the
world and one of the longest lived: a specimen
in Califomia is over 111 m tall and some Cali-
fornian trees are over 2000 years old. AIso
called coast redwood, it is native to the Pacific
cmst between Oregon aad California and is an
important timber tree. It has brown-red
fibrous bark and red-brown globular cones,
about 2 dn long. Family Taxodiaceae. See also

sEquora

reed Any of several species of tall aqutic
grasses, especially those of the genus Phrag-
mites (2-3 species). The common reed (P com-

munis) has a creeping underground stem
(rhizome)and grows worldwide along the mar-
gins of marshes, lakes, streams, and fens.

Reed, Sir Carol (1906-75) British film direc-
tor. His best-known films include The Fallen Idol
(194t1) and The Third Man 179491 both vrith
screenplays by Graham *Greene. His later films
include the Agony and the Ecstasy (1%5) and
Oliver!(19fa1.

re€dbuck An African antelope belonging to
the genus Redunca (3 species). The common
reedbuck (R. arundiniuml grows to 90 cm high
at the shoulder md has a stiff grey coat and
slender ridged horns and inlabits lush grass'
land. The bohor reedbuck (R. rednnca) is smaller
md lives in swampy regions, while the gregar-
ious mountain reedbuck (R. fulvonrfula) lives
il hilly areas.

reedling A Eurasian bird, Panurus biarmicus,
about 16 cm long, also called bearded tit. lt lives
in reedbeds, feeding on insects md seeds. The
plumage is brown with pale underparts: the
male has a grey head with a black moustache of
feathers. Reedlings belong to the babbler fam-
ilv.

reedmace A widely distributed perennial
herbaceous plnt, Typho latirolia, also called
bulrush or cat's-tail, growing in reed swamps.
It has m erect stem,15-2.5 m high, bearing
cylindrical fruit. There are several other reed-
maces of the genus Typha. Family: Typhaceae.

reed warbler An acrobatic *warbler, Acro-

cepholus scirpaeus, about 12 cm long with a red-
dish-brown plumage, pale underparts, and a
pa'le eyestripe. It winters in SE Africa and
breeds in European reedswamps.

C
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referendum and initiative Votes on
speciflc legislation by the whole electorate. In
the UK referendums have been held concern-
ing membership of the EC (195) and *devolu-

tion for Scotland and Wales l-79,9 and 79Sll.
Initiatives are proposals, drafted by a citizen or
group of citizens, that by virtue of attaining a
requisite number of signatures on a petition
are put to the electorate for acceptance or re-
jection.

reflection The rebounding of a wave of light
or other radiation when it strikes a surface.
Reflected light obeys two laws: first, the nor-
mal (an imaginary line vertical to the surface
at the point of impact), the incident ray, and
the reflected rays all Iie in the same plane; sec-
ond, the angle between the incident ray and
the normal is equl to the angle of reflection
see olso MIRRoRS.

reflex An automatic md involuntary re"
sponse by an organism to a change in the envi-
ronment, which occurs before the brain has
had time to convey the necessary information
to the muscles involved See also cotDITIoNBD
REFLEX.

Reform Acts The legislation that reformed
the British parliamentary system. The Reform
Act of L832 gave many more people the right to
vote, disenfranchised some rotten and pocket
boroughs, and gave parliamentary representa-
tion to new industrial towns. The 1867 Reform
Act gave the vote to rnany workingdass
householders for the first time. The 1884 Re-
form Act made the county frandrise the same
as that in the towns, thus increasing the elec-
torate to about five million
Reformation A religious movement in 16th-
century Europe that began as an attempt to re-
form the *Roman Catholic Church and ended
with the establishment of independent Protes-
tant Churches (see pRoTESTANTTSM).

The Reformation began on 31 October 1512
when Martin *Luther nailed his 95 theses on
the dmr of the castle church at Wittenburg.
Luther's attack orl the sale of *indulgences and
subsequently, on papal authority and the
*sacraments (save baptism and the Eucharist)
was condemned by the pope and the Holy
Roman Emperor but gained the support of sev-

eral German princes. The consequent conflict
(see CHARLES v) was not resolved until 1555 (see

AUGSBURc, Peace o0.
In Switzerland, the Reformation was initi-

ated by Urich Zwingli (1,184-1531) in Zurich
in 1520, spreading to Basle, Berne, and also
to C€neva, where it was led by John *Calvin.

Irr France, where Protestants urere called
Huguenots, the Reformation became involved
in a political struggle for control of the CrowrL
giving rise to the *Wars of Religioq and in the
Lo\^/ C-ountries it fired the *Revolt of the
Netherlands against Spanish rule.

In England, the Reformation had three
stages. Under Henry VIU papal authority in
England was destroyed. Thomas Cromwell's
legislation (1529_36) culminated in Henry's di-
vorce from Catherine of Aragon and the Act of
Supremacy (1534), which proclaimed the king
supreme head of the English Church in 1536

the dissolution of the monasteries was autho-
rized Under Edward VI Protestantism was es-
tablished by the 1552 Book of *Common Prayer,
the accompanying Acts of *Uniformity, and
the 42 Articles (1553). Protestantism finally be-
came the established *church of England
under Elizabeth I and a new Act of Supremacy
was passed (1559). In Scotlan4 the Reformation
was influenced by John 

*I(nox and *Presby-

terianism was established in 1592. See also
COUNTER.REFORMATION.

Reforrn Judaism A religious movement at-
tempting to adapt traditional Judaism to mod-
ern circumstances. It began in C,€rmany in the
early 19th century. The first Reform synagogue
in England was established in 184|q the Liberal
movement (founded 1903)instituted more rad-
ical reforms typical of US Reform Judaisrn The
World Union for Progressive Judaism was
founded in London in 1925 (it is now based in
Jerusalem). The reforms include abolition of
many of the ritual laws, acceptance of modern
biblical criticisnL vernacular services, and full
equality for womerl

refraction The bending of a beam of radia-
tion as it passes from one mdium onto an-
other. For a light ray the amount by whidr it is
b€nt depends on the angle of the incident ray
and on the refractive indices of the two media,
the exact dependence being given by *Snell's

law. Refraction is caused by the difference in
the velocity of the radiation in the tvt/o mdi&
The ratio of the velocity of light in the two
media is known u the rdractiye iDder.

reftagerataon The process of lowering the
temperature inside a dosed ins"lated con-
tainer. In the domestic refrigerator t]rc
metltod most ommonly used is the rapou-
compression cycle in which a liquid refriger-
ant, such as Freon (a compound of chlorine,
fluorine, and carbon), is pumped through cooL
ing coils formed into the ice,making comErrt-
ment. In these coils the refrigerant evaporates,
taking the latent heat required to make it furto
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a gas from the surroundings. It is then passed
to an electrically driven compressor; after
compression it condenses back to liquid, when
the absorbed heat is given out (usually at the
back of the refrigerator). This cycle is relreated
over and over again until the required temper-
ature (about 1-2'C in the food chamber md
-15'C in the deep-freeze compartment) is
achieved. See olso FREEZING.

regeneration is limited to wound healing md
regrowth of pedpheral nerve fibres.

Regina s03oN 10438w A city in w Canada,
the capital of Saskatchewan. Founded in 1882, it
has expanded rapidly since 1915. Population
(19!)6): 180 400.

Reichstag (lmperial Diet) The legislative as-
sembly of the German Empire (1871-1918) and
the Weimar Republic (1!)19-33). Its origins lay in
the diet of the Holy Roman Empire. It was di.
vided into an electoral college, a college of
princes, and a college of cities. It was revived by
Bismarck in 1867 as the representative assem-
bly of the North German Confederation. In 1933
the Reichstag building was burnt out; Nazi alle-
gations of cornmunist responsibility provided
an excuse to ban opposition parties. In the late
1990s the Reichstag building was radical.ly re-
stored to provide a new seat for the Germm
government (from 1999).

Reign of ferror (1793-94) The most violent
period of the French Revolution. Dominated by
*Robespierre, the governing Committee of
Public Safety took severe measures against the
Revolution's opponents. About 1400 were sum-
marily guillotined. Public reaction contributed
to Robespierre's downfall and execution in July
17.
Reims (or Rheims) 4915N 4028 A city in NE
France, in the Marne department. An impor-
tant Roman town, it was the scene of the coro-
nations of most of the French kings. The
magnificent gothic cathedral was badly dam-
aged in World War I. Population (19!D): 187 206.

reincarnation (or metempsydrosis) The
migration of the soul from one body at death
and its re€ntry into another (hurnan or animal)
body. The cycle of reincarnation (somsara) is
fundamental to Hindu, Buddhist, md Jair con-
ceptions of the world, all spiritual effort being
dirrcted towards release (moka) from the cycle.
OftIodox Christianity rejected it as contrary to
belief in the resurrection of the body.

reindeer A Iarge deer, Rangifer torandu' of
Eurolran and North American tundra (in
America it is called a caribou). About 125 cm
high at the shoulder, reindeer have a grey-
brown coat and spreading branched antlers
(the antlers of males are larger). Reindeer feed
mainly oq lichens (*reindeer moss) but also eat
dwarf willow and other shrubs.

reandeer moss A grey tufted *lichen, Clado-

nia rangiferina, that is very abundant in Arctic
regions. Up to 8 cm higtr" it serves as the major

electricity supply

refrigeration. The' vapour-<ompression
commonly used in domestic refrigeratoE.

cycle

The energy for
the cycle is supplied by the mains ele<Uicity.

Regency style An English decomtive style
fashionable from about 1800 to 1830 and in-
fluenced by the French *Empire style. Dark
woods ald veneers were popular md were set
off by ormolu mounts. Crncurrently there was
a vogue for oriental motifs (see cHrNoIsERrE)
and some magnificent lacquer was produced,
for example for the Prince Regent's Pavilion at
Brighton.

regeneration In biology, the regrowth and
development of tissues or organs lost through
injury, as a normal process (e.g. during moult-
ing), or by any other means. It is particularly
well developed in plants and simple animals.
Thus, whole plants can regenerate from stem
and leaf cutti[gs and simple animals, such as
sponges ad planarims, can develop from
minute fragments. More complex animals,
such as crustaceans, replace lost appendages,
while lizards can grow new tails. In mammals

&
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food source for reindeer, moose, musk oxen,
etc.

Reinhardt Diango Uean Baptiste R;
1910-53) Belgian iazz guitarist of gipey origin
He injured Ns hand in a fire at the age of 18 but
developed an original guitar techaique. From
1934 to 1939 he led the quintet of the Hot Club
de France with Stephane *Grappelli.

Reith, John Charles Walsham, lst
Baron (1889-1971) Brirish administrator. His
severe moral principles greatly influenced the
early development of the BBC, of which he was
director general from L927 to 1938. The Reith
lectures, broadcast annually, were named in his
honour.

relativastic mass The mass of a body thar is
moving at a velocity comparable to the "veloc-
ity of light. According to the theory of "rela-
tivity, if the velocity of the body is v then its
mass is ml1- v'/c'z) '1, where c is the velocity of
light and mo the rest mass (the mass when sta-
tionary).

relatavity The first part of the theory, pub-
lished by Albert Einstein in 1905 and known as
the special theory, applies only to motion in
which there is no accEleration Up to this time
it was thought that light travelled through a
stationary medium, called the ether, at a con-
stant speed and that its speed relative to an ob-
server could be calculated in the same way as
t}le relative speed of any two moving objects.
For exmple, if one car (A) travelling at 90 mph
on a motorway overtakes another (B) travelling
at 70 mph, the speed of the two cars relative to
each other is 20 mptr In talking about relative
speeds it is necessary to be precis€ about what
a particular speed is relative to. Car A's speed
relative to Gr B is 20 mph, but relative to t}le
earth it is 90 mptl Relative to the sun it is
about 24 million mph Because two American
scientists, Michelson and Morley, had shown
that light travelled at the same speed whether
measured in the direction of the earth's rota-
tion or at right angles to this direction, Ein-
stein suggested that the restdction about
relative motion does not apply to light. It al-
ways has the same speed of 2998 x 1ff metres
per second (186 000 miles per second), irrespec-
tive of the motion of the observer.

In his special theory Einstein suggested that
as bodies increase in speed they become shorter
md heavier. This effect is only noticeable as
the speed of light is approached- An electron
travelling at 9% of the speed of light becomes
seven times heavier than its mass at rest. Ein-
stein also.showed that no body could actually

travel at the speed of light itseff. If it did it
would be infinitely heavy and have zero lengtll

The increase in mss and decrease in lengtl
that a body undergoes when moving at high
speeds led Einstein to the conclus-ion tfnt an
energy (E) has a mass (m); they are related by
the simple eqution E = mc2, where c is the ve
locity of light. The atom bomb and *nuclear

energy both depend on this equation
In the general theory of 1915, Einstein con-

sidered accelerated relative motiorL especially
as it is concerned with gravitatiorl The gravi-
tational force experienced by a body is treated
as a property of space and time, which Einstein
suggested was "curved' by the presence of the
mass. The observed bending of light rays as
they pass clos€ to the sun and tlre shift of cer-
tain lines in the solar *spectrum have provided
experimental verification of the thmry.

86000 mps

relativlty. l. Two cars, A and B, travelling along a
moorway. The speed of car A relalive to the earh is 90
mph. The speed of car B relative to he eartr k 70 mph.
The speed of car A relative to car B is 90-70 = 20 mph.
2. Car B is now stationary; it headlight beams are tumed
on as supercar A passes, travelling at 5000 miles per
second. Ihe speed of or B's headlight beam relative to
or A is 185 (x)0 miles per second (not 186 0fiF5000
miles per secono. The spe€d of light is absolute.

relay, electric An electricat s$'itching device
in which one circuit is controlled by a separate
circuit, often to avoid the danger of direct con-
tact with Ngh-voltage supplies or to reduce the
length of highcurrent cable needed Relays
mayinvolve mechanical movementand an elec-
tromagnetic connection between t]rc two cir-
cuits or be controlled entirely by solid-sate
elect ronic components.

t.

2.

E=A\\
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reluctance (o7 m.gnetic resist nce) The
ratio of the *magnetomotive force in a ma-
terial to the total magnetic flux induced by it.
It is malogous to electrical *resistance.

Rembrandt (Harmenszoon) van Riin
(1505-69) Dutch painter and etcher. Settling
permanently in Amsterdam (1631), he made his
name as a portrait painter with The Aflatorny
ksson of Dr Tulp (1632; The Hague). It was fol-
lqwed by many other portraits, including those
of his wife Saskia and cutminating in the fa-
mous group portrait, The Nightwatch (792i
Rilksmuseum, Amsterdam). He also treated
dramatic mythological and biblical subjects
and excelled as a landscapist. His etchings are
among the fin€st ever produced. He eventually
had flnancial difficulties and became bankrupt.

Remembrance Sunday The day on which
the British remember the dead of both World
Wars. Since 1956 it has been observed on the
second Sunday of November. A twominute si-
lence marks the time, 11 am, of the signing of
the Armistice on 11 November 1918 and
wreaths of Flanders poppies are laid at the
Cenotaph in Whitehall, London, and at otler
war memorials.

remora A dark slender elongated fish" 3H
cm long, belonging to a family (EcheneidaeiS-70
species) found in warm marine waters. The dor-
sI fin is modified to form a flat oval sucking
disc on its head by which it attadres itself to \rar-
ious marine animals or ships to feed on scraps
of food or the hosts' parasites. Order PrciJrres.

Renaissance (French: rebirth) An intellec-
tual and cultural movement that began in
Ita1y in the 14th century, spread to N Europe,
and flourished until the late 15th century. Fun-
damental to the Renaissance were the revival
of classical learning, a!t, and architecture and
the concept of the dignity of man, which char-
acterized *humanism. Great writers of the Ital-
ian Renaissance included *Petrarch, *Dante,
*Boccaccio, tMachiavelli, and *Ariosto.

The first painter to mirror these new ideals
was *Ciotto. He was followed in the 15th cen-
tury by *Masaccio, *Uccello, *Piero della
Francesca, *Mantegna, and others, who intro
duced the use of linear perspective. The High
Renaissance denotes the period between about
1500 and about 1520, when the artists
*l,eonardo da Vinci, .Raphael, and *Michelan-

gelo perfected the harmony md balance associ-
ated with classical art.

In sculpture the mai)r figures were Nicola
*Pisano, rDonatello, *Ghiberti, *Verrocdfo,
and Michelangelo. In building Bnnelleschi was

the f.rst to revive the classical use of the *or-

ders of architecture. later architects, such as
*Alberti, Donato Bramante (1,144-1514), and
*Palladio, also revived ancient temples and
domed structures.

In the 16th century the Renaissance spread
to N Europ€, where it manifested itself in the
art of *Dtirer, the scholarship of *Erasmus, the
plays of *Shakespeare, and particularly in the
courts of such rulers as Elizabeth I of England.

Renfrewshire A council area of W Scotland,
on the Clyde Estuary W of Glasgow. In 1975 the
historic county of Renfrewshire was absorbed
into Strathclyde Region. In 1996 StrathcMe
was abolished and the unitary authorities of
Inverclyde, Renfrewshire, and East Renfrew-
shire were established. The main economic
activities are engineering, textiles, and agricul-
ture. Area: 216 sq km (101 sq mi). Population

@Cf1l: U2 ffi7. Administrative centre: Paisley.

Reni, Guido (1575-7921 Italian painter. In
Rome (c.1600-14) he established a studio and
painted his masterpiece, the ceiling fresco of
Aurora (Palazzo Rospigliosi). Later, in Bologna,
his highly ideal2ed style became somewhat
sentimental.

renin An enzyme, secreted by the kidneys,
that breaks down a liver protein to form the
peptide angiotensin I. This is converted to an-
giotensin II, which corutricts blood vessels-
eusing a rise in blood pressure-and increases
the s€cretion of aldosterone from the adrenal
glands.

Renn6 4806N 1,oW A city in NW France, in
the Ille-et-Vilaine department. The capital of of
Brittany, it was badly damaged by fire in 1720.

It is now the main commercial centre of W
France. Population (199E),: 206229.

rennet An extract, prepared from cows'
storuchs, that contains the milk<oagulating
enz5nne rennin It is used in the manufacture
of cheese and junket.

Renoir, Pierre Auguste (1841-1919) French
impressionist painter, born in Limoges. He ex-
hibited at the first three impressionist exhibi-
tions but later abandoned impressionism.
Increasingly crippled by arthritis, he spent his
last years in tIe south of France, painting
many sensuous nudes. His best-known works
include Irs Poropluies (National Gallery, Lon-
don)atdi.r Moulifl delacalettell,ovwe). His son

Jean Renoir (7Ey-LC79l was a fiIm director
whos€ best-known films are the social satires
IA Grande fiusion (1937) and La Rlglc du jzu
(ts}9). During World War II he went to Holly-

C
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wood but he returned to Europe to make
Freflch Canlaf, 17!155) and other films.

Representatives, House of see coN-
GRESS.

repression Io *psychonalysis, tie process
of excluding unacceptable ideas from con-
sciousness. Repressed wishes and thoughts con-
tinue to exist in the uncoirscious mind and
may give rise to symptoms. One of the goals of
psychoanalytic treatmmt is to bring repressed
material back into conscious awareness so that
it can be coped with rationally.

reproduction The generation of new indi-
viduals of the same slrcies. In asexual reprt>
duction individuals are derived from one
parent; the simplest form is *fission, occurring
mostly in unicellular organisms. Simple multi-
cellular orgmisms, such as sponges md oidar-
ims, reproduce by budding: a new individual
arises as an outgrowth (bud) from the parent.
In plants a cornmon form of asexual reproduc.
tion is vegetative reproduction (or vegetative
propagation), in which new individuals develop
from such structures as bulbs, corms, rhi-
zomes, and tubers, which become detached
from the parent plant. Most animals and plants,
however, reproduce by sexual reprcduction,
which involves specialized reproductive cells
(see cAMETE)-typically male and fernale-thar
fuse to produce a new individual with a differ.
ent genetic makeup. This process occurs in its
simplest form in *conjugation. In more com-
plex organisms the gametes are produced in
special organs, e.g. the carpel and stamen in
flowering plants and the ovary and testis in an-
imals. The importance of sexual reproduction
is tllat it allows genetic variation in a popula-
tioD" enabling it to adapt to the changing envi-
ronment.

rePtile A vertebrate animal belonging to the
class Reptilia (about 6000 species), which in-
cludes *crocodiles, *turtles, *lizards, *snakes,

and the *tutara. Reptiles, which evolved from
amphibians, occur in terrestrial, freshwater,
and marine habitats, chiefly in tropical regions.
They have a covering of horny scales md are
cold-blooded. Fertilization of the egg takes
place within the female, unlike fish and most
amphibians. The large egg has a leathery shell,
enabling it to be laid on laad. In some lizards
md snakes the eggs are retained inside the fe-
male and live young are born Yomg reptiles
resemble their parents and-unlike amphib-
ians-do not undergo metamorphosis-

Republican Partyone of the two rna.Fr po-
litical parties of the USA (compare oruocn l-

TIc PARTY). The name was used by Jefferson's
Republican Democrats (formed in U92), but the
modern Republican Party originated in 18tl as

an alliance of those opposed to the extension of
slavery in the new territories in the W USA
After tfle election of the first Republican presi-
dent, Lincoln, in 1850, the Republicans were
usually the ascendant party until the 1930s.
Recent Republican presidents include *Nixon,
*Reagat and *Bush (fatJ:er and son).

requiem sha]* A *shark of the family Car-
chorhinidae (over 50 species), found worldwide
mainly in warm oceans. 15-55 m long, they
have two dorsal fins and are carnivorous, feed-
ing on fish and invertebrates. Some species,
such as the *tiger shark, are dangerous to hu-
firans.

resans Adhesive nonflammable organic poly-
mers, usually insoluble in water but rcluble in
organic solvents. Natural resins such as "rosin
and "shellac, are exuded by plants and insects.
Synthetic rtsins are made by modifying nat-
ural polymers or by polymerization of petro,
chemicals. Thermosetting resins, those that
harden on heating, include epoxy and some
*polyurethane resins. Thermoplastic resins,
those that soften on heating, include *poly-

thene, *polyvinyl chloride, and *polypropylene.

resastance The property of all materials, ex-
cept sup€rconductors (see supERcoNDUcTIv-
ITY), that reduces the flow of electricity
through them It is defined by Ohm's law 6 the
ratio of the potential difference between the
ends of a conductor to the current flowing
through it (see also TMPEDANCE).

resolving power 1 . The ability of a *micro
scope to produce separate images of two neigh-
bouring points; the closer the points, the
greater the resolving power of the microscope.
The resolving power may be increased by using
shorter wavelength radiation (e.g. ultraviolet
radiation) or by using very short wavelength
electrons (as in the *electron microscope). Al-
ternatively the refractive index of the medium
between the specimen md the objctive lens
may be increased, as in the oil-immersion lens.
2. A measure of the ability of a *telescope to
distinguish detail, usudly the smallest angle
between two point objLrcts that produces dis-
tinct images.

resonance (chemistry) The existence of a
compound with a molecular structure inter-
mediate b€tween two or more conventional
structures. For example, the polar molecule
HCl, can be regarded as a resmance hybrid be
tween two structures. One is the coyalent mol-
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ecule H{l and the other the ionic compound
H-Cl-.

r€sonance (physics) The sympathetic oscilla-
tion of a system ilr response to an external ex-
citation. A wire under tensior! for example,
will not respond to an external vibration un-
less the vibration is at the natural frequency of
oscillation of fhe wire. A resonant circnit con-

sists of a capacitaace in parallel with m induc-
tance. When the capacitor discharges through
the inductor an induced emf is produced,
which again charges the capacitor (in the oppo-
site sense). The circuit will then continue to os-

cillate, provided that energy is supplied from
an outside source. Such circuits, feeding an aer-
ial, are used in *radio transmitters to generate
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radiafrequencyoscillationsandinreceiversto ancestry. Height:56-58 cm. See also coLDEN
detect incoming signals. RETRIEVER

D

Respighi, Ottorino (187e-1936) Italian
composer. He wrote several operas, the sym-
phonic poems The Fountoins of Rome (1917) and
The Pines of Rome (1924), the orchestral suite The

Birds (1927\, and ballets, including La Boutique

fantasqu (19191.

respiration The process by which an organ-
ism takes up oxygen from its environment
and discharges carbon dioxide into it. In man
and most air-breathing animals the organs
through which this takes place are the *lungs

(aquatic animals use *gills; insects use tra-
cheae). Orygendepleted blood is pumped from
the *heart to the air sacs (alveoli) of the lungs,
where it receives oxygen (from hlnled air) and
releases carbon dioxide (which is exluled). Oxy-
gen in the blood is carried to the tissues and
cells, where it oxidizes fmdstuffs to produce
energy.

respirator A machine used to maintain
breathing in patients whose respiratory mus-
cles are paralysed. The cabinet respirator (iron
lung) encloses the patient in a sealed container
from the neck down; by lowering the pressure
in the cabinet the chest expands and draws air
into the lungs. A positive-pressure respirator
pumps air at regular intervals into the lungs
through a tube placed in the windpipe.

Restoration (1660) The re-establishment of
the monarchy in England following the fall of
the *Protectorate. The Restoration of Charles
II, whose fatler Charles I had been exeorted
(1649) during tlte Civil War, was engineered by
General Monck (1608-70). In April 1660, the
Convention Parliament accepted Charles' Dec-
laration of Breda in wNch he promised reli-
gious toleration and an amnesty to all but 57 of
those who had fought the Crown-

rctina The light-sensitive layer that forms
the inner surface of the eye. Light is focused by
the lens onto the retina which contains nu-
merous interconnecting light-sensitive cells
(rods and cones) that send signals to the visual
centre of the brain via the optic nerve. The
rods are responsible for vision in dim light and
the cones are sensitive to colour and visual de-
tail. see also DETACHED RETINA

retrieverA large strongly built sporting dog
descended from the labrador and character-
ized by a "soft" mouth and gmd swimming
ability. The flat{oated retriever has a dense
coat while the curly{oated retriever has a coat
of small tight curls, indicating possible poodle

R6union A volcanic island and French over-
seas department in the W Indian Ocean" in the
Mascarene Islands. It was settled in about 1642

by the French with their African and Indian
slaves. Sugar, rum, and molasses are exportd-
Area: 7.512 sq km (970 sq mi). Population (2002
est): 743 000. Capital: Saint-Denis.

Revelation, Book of a prophetic book, the
last in the New Testament, written perhaps
about H5 AD by'John the Divine," who is
often idmtifled with the apostle John. It con-
sists of seven highly symbolic visions tttat trace
the fortunes of the Cfuistian Church from its
inception to the end of the world

Revere, Paul (1735-181s) American silver-
smith md revolutiomry. On 18 April 125, he
rode out to warn the pmple of Massachusetts
that the British tr@ps were on the march The
next morning the American Revolution began
with shots at the British at Lexington. Revere's
ride is celebrated in a poem by Longfellow.

Revolt of the ]f€th€rlands The rebellion
against Spanish rule in the Netherlands, in-
spired by political and economic grievances
and resentment at the suppression of Protes-
tantis[L The revolt broke out in 1558 but the
independence of the United Provinces of the
Netherlands was not acknowledged until 1548,
when the Peace of Westphalia was signed

Revolutionary and Napoleonic Warc
11792-78151 A series of European wars preci-
pitated by the *French Revolution and
*Napoleon I's ambitions for the conquest of
Europe. War broke out as a result of tl:e hostile
reaction of Austria and Prussia to the arrest of
Louis XW. Initial French success prompted
Britain, the Netherlands,. and Spain to close
ranks with Austria and Prussia in the first
coalition (1793). Hard pressed, France created a
citizen army and achieved a series of victories.
In 1795 Prussia the Netherlands and Spain sued
for pea.ce and, following Napoleon's first ItaI-
ian campaign 0nW7\ Austria followed suir
French supremacy was thwarted only by
British naval strength and Nelson's great vic-
tory of the *NiIe (u98). In 1798-99 tfre second
coalition of Britain, the Ottornan Empire,
Naples, Portugal and Austria was formed but
collapsed (1801) in the face of Napoleon's victo
ries, especially at Hohenlinden (1800), md the
Revolutionary Wars ended with the uneasy
Treaty of Amiens (1802) between Britain and
France.

Napoleon's aggressiorL including his imposi-
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tion of the Continental System of trade block-
ades against Britain, led to the resumption of
naval war between Britain and France. In 1805
Pitt the Younger negotiated a third cmlition
against Napoleon, who was defeated by Nelson
at *Trafalgar. Napolmn now defeated Austria
and Russia et Ulm and *Austerlitz (1805), Prus-
sia at *Jena and Auerstadt (1806), and Russia
again at Friedland (1807). With the failure of
the Continental System and Wellington's victo-
ries in the *Peninsular War, Napolmn's domi-
nmce diminished. Following his disstrous
Russian campa.ign (1812) the allies were able to
defeat him at *Leipzig (1813) and later, after his
return from exile, at *Waterloo (1815). The
post-Napoleonic settlement of Europe was de-
cided at the Congress of *Vienna.

Revolution of 1905 An insurrection in
Russia, an expression of the widespread discon-
tent that culminated in the *Russian Revolu-
tion of 19U. It begm on 22 January 1905

(*Bloody Sunday), when a group of workers
marched lreacefully on the Winter Palace in St
Petersburg and were fired on by troops. The
massacre precipitated nationuride strikes, up-
risings, and mutinies (including the mutiny on
the battleship Potemkin\. The Revolution was
crushed by the end of December.

Revolutions of 1848 A series of revolu-
tions in continental Europe caused by eco-
nomic distress and liberal agitation. The first
revolution broke out in France, where the in-
surgents overthrew th€ July Monarchy of
Louis Philippe, but a split in their rar*s led to
the suppression of the Left and the election of
Louis Napoleon (later *Napolmn III) as presi
dent. In the Italian states the revolution
formed part of the movement against the Aus-
trian presence in Italy (see RISoRGIMENTo). In
the Austrian Empire revolts in Viema seored
the resignation of Metternich and the sum-
moning of a constituent assembly. In Prussia,
Frederick William IV was forced to convene a
constituent assernbly. By December, however,
the revolutions there and in other German
states had been suppressed. The revolutions
were all quelled but not without some conces-
sions to liberal and nationalist movements.

revolver A short-range small arm having a

revolving cylinder containing the rounds be-
hind the barrel. Calibres range from.21 inches
to .455 inches. The flrst successful revolver was
the C-olt. See also PIsroL.

Reykiavik 6410N 2153w The cpital of Ice-
lmd, m importa.nt fshing port, on Faxa Fjord
in the SW. Founded by the Vikings in 974 AD,it

became the seat of parliament (the Althing) in
1843 and capital of Iceland in 1918. Population
(2006 estl:174u74.

Reynolds, Sir Joshua (1723{2) British
portEit painter. Using the techniques of the
Old Masters in such paintings as Sarah Siddons
as the Tragic Muse (San Marino, California),
Reynolds aimed to give portraits the prestige
of history paintings. In 1768 he becme the first
president of the *Royal Academy, where he de-
livered the Discourses containing his artistic
theories.

rhea A large flightless bird of a family (Rhei
d4e; 3 species) occurring in South America- 120

cm tall, rheas have a brownish plumage and
long legs with three toes. They live in flocks,
feeding on leaves, roots, seeds, insects, md
small vertebrates. Order: Rheif ormes.

Rhea In Greek religion, a Titan, daughter of
Uranus and Gaea. Her consort *Cronus swal-
lowed her children" fearing that they would
overthrow hin Rhea substituted a stone for
one child, *Zeus, who eventually overthrew
Cronus and forced him to disgorge the other
children.

Rhee, Syngman (1875-1965) Korean states-
man; president of South Korea (1948-60). He be-
came leader of South Korea in 1945 during the
US occupation and as its fust president claimed
his government's right to rule over all Korea.
Popular unrest unseated him in 1960.

rhen:um (Re) A dense (relative density 21.02)

silvery-white transition metal with a very high
melting poht. The metal is very ductile and is
used to alloy with tungsten Alloys with molyb-
denum are superconducting. The metal is
obtained as a by-product of molybdenum
reflning. At no 75; at wt 186.2; mp 3186"q bp
5596'C.

rhesus factor (Rh factor) A blood protein
present on the red cells in 83% of the popula-
tion: the presence or absence of the Rh factor is
the basis of the Rh *blood group system, pec
ple with the factor being described as Rh posi-
tive and those without as Rh negative. If a
Rh-negative woman has a Rh-positive baby she
may produce mti-Rh antibodies that will react
against subsequent Rh-positive pregnancies.
The affected baby's btood cells my be de-
stroyed by tlese antibodies, leading to the se-

vere anaemia of haemolytic disease of the
newborn The incidence of this diseue has
been reduced by taking steps to prevent the
formation of matemal anti-Rh aatibodies soon
after delivery of the flrst baby.

w
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rhesus monkey A *macaque monkey,
Macaco mulatta, of S Asia" widely used in med-
ical researctl In the wil4 rhesus monkeys live
in large colonies in forests or on Nllsides.

rheumatic fever A disease of children that
occurs (rarely) after infection with a strepto-
cmcus bacterium- The slmptoms develop
10-14 days after the original infection (which is
usually of the thrmt) md include fever, aching
joints, chorea (involuntary movements), and
inflammation of the heart, which-in a few
mses-may lead to chronic heart disease. Treat-
ment is with bed rest, penicillin, aspirin" md
sometimes steroids.

rheumatasm Any condition involving pain
in the joints. This may be caused by a simple
strain or by rheumatoid *arthritis, *osteo-

arthritis, *gout, or *rheumatic fever.

Rhine, River (German name: Rhein; Dutch
name; Rijn) A river in central and W Europe.
Rising in SE Switzerland, it flows N along the
Swiss{erman border, the FrancGcerman bor-
der and into Germany and the Netherlands be-
fore entering the North Sea- The main
tributaries are the Rivers Ruhr, Main, Moselle,
and Neckar. It is W Europe's main navigable
waterway. Length:1:}20 km (820 mi).

rhinoceros A Iarge hoofed mamrnal belong-
ing to the family Rhinocerotidae (5 species), of
Asia and Africa Rhinos have a massive virtu-
ally naked dark-skinned body with short thick
legs, a short neck, and a large head. The Indian
rhinoceros (Rhinoceros unicornisl has a single
horn: all other rhinos have two horns. Rhinos
range in size from the large rare African white
rhinoceros (Diceros simusl, up to 2 m high and
weighing 3.5 tonnes, to the Sumatran rhinoc-
eros (Didermterus sumatrerlsisl, which is up to
150 cm high and weighs 500-1000 kg. Rhinos
are generally solitary grazers. AII are now en-
dangered species.

rhizome An underground plant stem pro-
ducing aerial leaves and shoots. It may extend
some distmce below ground and can be fleshy
(as in the iris) or wiry (as in couch grass). Rhi-
zomes can function both as organs of vegeta-
tive reproduction and as overwintering
structures.

Rhode lsland ]-he smallest state in the USA,

indented by Narragarxett Bay. one of the New
England states, it is the second most densely
populated US state. It is highly industrialized
md has importmt myal imtallations. It is fa.
mous for its poultry. Historl settled in 1636, it
was the first colony to declare its independence

from Britairl A.rea: 31u14 sq km (1214 sq mi). Pop
ulation (2mo): 1 04E 319. Capital: Providence.

Rhode lsland Red A breed of domestic
fowl developed on Rhode Islard farms in the
lgth century. It has a deep brmd long body
with a nearly horizontal back and a slightly
curved beak. The plumage is red Weight: 3.8 kg
(cocks);3.0 kg (hens).

Rhodes (Modern Greek name: R6dhos) A
Greek island in the SE Aegean Sea the largest
of the Dodesanese group. It has a morntainous
interior with fertile coastal strips, producing
cereals, fruit, and wine. Tourism is important.
History colonized by Dorians before 1000 Bc,
Rhodes entered its period of greatest prosp€r-
ity in the 3rd century Bc. It sufferd several
earthquakes, one of whidr destroyed the
*Colossus of Rhodes in 2,14 Bc. lt was ocflpied
by the Knighh "Hospitallers from 1282 until
1528, when it became part of the Ottoman Em-
pire. C.onquered by Italy in 1912, it was ceded to
Greece in 1917. Area: 1400 sq km (54t) sq mi). Pop-
ulation 0atest est): 40 392. Capital Rhodes.

Rhodes, Cecil (John) (18s3-1e02) South
African financier and statesmarl Born in
BritafuL he went to South Africa in 1870. In 1888

his company bought up the Kimberley mines
and in 1889 he gained a charter to develop the
territory that in 1895 was named Rhodesia in
his honour. He became prime minister of Cape
Colony in 1890 but was forced to resign in 1895

over the abortive Jameson raid into the Trans-
vaal. Rhodes endowed U0 Rhodes scholarships
at Odord University for students from the
British Empire, the USA, and C,€rmany.

rhodaum (Rh)Ametal of the platinum group,
discovered in 1803 by WH.Wollaston (r55-
1828). It is a very hard highly reflective metal
and is used to plate jewellery and optical in-
strumenrs. At no 45i at vyt 102905; mp 1953 +
3"C; bp 3697 + 100"C

Rhododendron A genus of small tr€€s and
shrubs (about 25o species), mainly of N tmper-
ate regions. They have leathery often ever-
green leaves, large scaly winter buds, and
colourful fragrant bell- or funnel-shaped flow-
ers. Many, including *azleai, are cultivated as

ornamentals. Family, Ericaceoe.

Rhondda, Cynon, Taff A county borough
in S Wales, created in aD6 from part of Mid
Glamorgm Area: 558 sq km (215 sq mi). Popula-
tion (2001): 231952. Administrative centre:
Rhondda.

Rh6ne, River A mali:r river in W Europe.
Rising in the Rh6ne Glacier in Switzerlard, it



753 Richardson, Samuel

flows through Lake C,eneva to enter France,
flowing generally SW. Since 1176 the River
Rh6ne has been canalized from Lyon to the
Mediterranean Sea Length 812 km (505 mi).

rlrubarb A perennial plart, Rheum rhapon-
ticum, possibly of Asian origirl widely ruIti
vated for its juicy red or green leafstalks, up to
1 m high which are cooked in sugar. The leaves
are poisonous. Family: Polygonaceae.

rib A curved bone, 12 pairs of which make up
the rib cage, enclosing and protecting the
heart and lungs. Each rib articulates with the
*spine, permitting movement of the rib cage
during breathing. The other ends of the upper
seven ribs (the so-called true ribs) are fixed di-
rectly to the breastbone by means of a carti-
lage. Each of the next three pairs (the "false'
ribs) is connected by the cartilage to the rib
above it, and the two lowest ribs (the floating
ribs) end in the muscles of the body wall.

Ribbentrop, Joachim von (1893-19,16)

German Nazi politician and diplomat. From
1936 to 1938 he was ambassador to the UK and
then became Hitler's foreign minister. He was
arrested in 1915 and hanged for war crimes.

ribbonworm A long flat wormlike mimal,
also called proboscis worm, belonging to the
invertebrate phylum Nemertifld (about 600 spe-

cies). Ranging in length from 1 mm to 30 m,
ribbonworms live in shallow seas, feeding on
annelid worms, molluscs, and crustaceans.

RibeirSo Pr6to 2109s 474aw A ciry in s
Brazil, in S5o Paulo state. It is the centre of a
coffee- and sugar-growing area. Population
(2000): s02 333.

Ribera, Jos6 de (o/ Jusepe R.;1591-1652)
Spanish-born painter and etcher. He settled in
Naples (1615), where he was known as Lo Spag-
noletto (Lirt1e Spaniard). He painted chiefly re-
ligious subjects and some everyday life scenes

and portraits, the best examples of which are
The Mortyrdom of St Bartholonlett (Prado) md
Aubfooted Boy lLotwe).
riboflavin See vrrAMrN B coMPLEX.

ribonucleac acid See nwe.

ribose A simple sugar (C,H,oQ). Ribose and its
derivative deoxyribose are important con-
stituents of *RNA and *DNA respectively.

ribosome A granular particle present in
enormous numbers in the cytoplum of nearly
a]l *cells. Ribosomes are composed of *RNA

and protein and are the site of protein synthe-
sis.

rice An annual cereal *grass, Oryza satiya, ot
its edible grain, probably native to India but
widely cultivated throughout tropical, sub-
tropical" and warm temperate regions.
Seedlings are generally transplanted to flooded
paddy fields, although varieties of upland rice
do not require flooding. The field is drained to
enable mechanical harvesting. MilIing the
grain removes either the outer husk alone, re-
sulting in brown rice, or both the husk and the
brm layer, resulting in vitamin-Bdeficient
white rice.

Richard (!) the Lionheart (11s7-ee) King
of England (118ry9); a hero of medieval legend"
he spent all but six months of his reign abroad.
The third son of Henry II and "Eleanor of
Aquitaine, he jrined the third Crusade in 1189

and conquered Messina and Clprus before ar-
riving in the Holy Land. His victory at Arsuf
gained Joppa (1191). On his way home he was
captured in Austria and was only released after
payment of m enormous ransom (1191). He
died campaigning in France.

Richard L \]3,67-74{0l King of England
(7377-9\. Succeeding his grandfather Edward
III, as a minor, government was largely in the
hands of his uncle *John of Gaunt. Factional
struggles culminated in the banishment in
1398 of Gaunt's son Henry Bolingbroke. He re-
turned in 139, while Richard was in Ireland,
and seized the throne as Henry [V. Richard died
shortly afterwards at Pontefract Castle in mys-
terious circumstances.

Richard lll (1,1s2-ss) King of England
(1il83-85). He was the youngest brother of Ed-
ward M on whose death in 1,lt}3 he became pro
tector for Edward V, a minor. After destroying
the power of the Woodville faction, Richard
imprisoned Edward and his brother and seized
the throne. It is alleged that Richard murdered
the boys, who disappeared in August 1483. As
king, he made important administrative and
flnancial reforms but faced opposition, first
from Henry Stafford 2nd Duke of Bucking-
ham (executed in October 1483), and then from
Henry Tudor (subsequently *H€nry VII), by
whom Richard was defeated and killed at
Boswort.l.

Richardson, Sir Ralph (1902-83) British
actor. He established his reputation as an actor
of Shakespearean roles while working with the
Old Vic Company during the 1930s and 1940s.

He also acted in modern plays, such as David
Storey's Horne (L9701 and Harold Pinter's No
Mon's Lond (1976) atd,made many fllms.

Richardson, Samuel (1689-u61) British
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novelist. His pioneering novel Pamela (174O1

evolved from a publisher's commission for a
book of model letters for inexperienced writ-
ers. His aote psychological characterization
was further developed in Clarissd (f48).

Richelieu, Armand Jean du Plessis,
Cardinal de (1ss5-1542) French statesman,
who greatly increased the absolute authority
of the Crown and France's power in Europe. He
rose to prominence as adviser to l,ouis. XIII'S
mother Marie de' Medici (1573-1642), becoming
Louis' chief minister in 1629. He ruthlessly sup-
pressed the *Huguenots and by means of an
extensive secret seryice thwarted a series of
aristocratic conspiracies against himself. He di-
rected France with brillimce in the Thirty
Years'War and founded the French Academy.

Richmond 37 34N 77 27w A c:Lty and port in
the USA, the capitd of Virginia. Richmond was
the capital of the Confederate states during
the US Civil War. Population (2000): 197790.

Richmond-upon-Thames A mainly resi-
dential borough of SW Greater London. It con-
tains Richmond Park, Hampton Court Palace,

and KewGardens.

Richter scale A scale of earthquake magni-
tude devised in 1q|5 by C. F. Richter (1900-85). It
is a logarithmic scale from H, the largest
earthquakes having the highest numbers. The
strongest earthquake so far recorded had a
Richter scale value of 8.6.

Richthofeo Manfred, Freiherr von
(1892-1918) C€rman air ace of World War I, who
shot dom 80 Allied aircmft before being
killed himself in actio[ His nickname, the Red
Baron, referred to the colour of his plane.

rickets A disease of children affecting the
bones and cused by *vitamin D deficienry.
With a poor diet and/or inadequte sunshine
the bones become soft and do not grow prop-
erly.

rickeltsia A minute organism belonging to a
phylum of bacteria that cannot reproduce out-
side the bodies of their hosts. They infect
arthropods (especially ticks and mites) and can
be transmitted to humans, in whom they cause
such diseases as *typhus. All species live withir
living cells: they were formerly regarded as in-
termediate between bacteria md viruses. The
name derives from the principal genus (Rick-

ettsia), which was named after the US patholo-
gist H. T. Rickerts (1871-1910).

Ridgeway a prehistoric trackway in S Eng-

lmd. It runs along the scarp of the Berkshire

Downs, linking the *Avebury region with the
Thames.

Rif a *nerber people of N Morocco. Most of
rhe 19 tribes speak the Rif dialect of the Berber
language but a few speak Arabic. Many are
light skinned and have blue or grey eyes. The
Rif are Muslims and are renowned for their
warrior tradition.

rifle A shoulder small arm with a spiral
groove inside its long barrel to make the pro-
jectile spin during its trajectory. Invented in
the 15th century, the rifle sulrerseded the
*musket during the 18th and 19th centuries.
During the 1880s breech-loading rifles became
capable of firing more than one cartridge with-
out relmding. These were the imediate pre-
decessors of the modern repeating rifle. See olso
BRolir'NING AUTOMATIC RIFLE.

riflebird A large "bird of paradise having a
black plumage with iridescent thrct patches
and srnall ornamental plumes. The magnifi-
cent riflebird (Craspedofhora magniftcal is
about 30 cm long with a slender curved bill a
glossy green crowu and a purplish throat. The
male performs its courtship display on fiercely
defended perches.

rift valley A steep-sided valley with a flat
floor formed as a result of tJ:e valley floor sub-
siding between two roughly parallel faults.
The most notable example is the vast Great
Rift Valley in Africa.

Riga 56 53N 24 08E The capital of latvia, a port
on the Baltic Sea. It is an industrialand cultural
centre. Histor]4 the order of Livonian Knights
was founded here in 1201, and in 1282 Riga be-
came a member of the Hanseatic League. It
then passed to Poland (1581), to Sweden (1621),

and to Russia (fi0). The capital of independent
latvia (1918-,10 and from 1991) and of the Lat-
vian SSR (19(F91), it was occupied by the C*r-
mans (1911-44) in World War II. Population
(2000 est): 788 283.

right ascension An angular distance, analo-
gous to terrestrial longitude, that is used with
dtrlimtion to sFcify the position of an astro-
nomical body on the *celestial sphere. It is
measured eastwards along the celestial equator
from the vernal *equinox. Declination is the
angular distance of the body N or S of the ce-
lestial equator.

Rights of Man and of the Citizen De-
claration of the (U89iThe formal expres-
sion of the ideals of the *French RevolutioL
Comprising 17 articles, it was drafted by t}Ie
National Assembly to-preface the constitution
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of 179L Incorporating *Enlightenment thec
ries and both English and Amerim pr(edents
(see BrLL oF RrcHTs), the Dedaration asserted
tlnt "all men are born free and equal in rights."

right whale A *whale of the family Bal-
aenidae (5 species), so called because they were
the right whales to catch (by whalers). Up to 18

m long and weighing over 20 tonnes, they are
large-headed slow-moving plankton feeders.

Rijeka (Italian name: Fiume) 4s2ON 14278
The chief seaport in Crmtia on the Adriatic
Sea- Made a free port in 1723, it rvas annexed by
Hungary tn 7V9.ln t9D, Gabriele D'Annunzio
(1863-1938) led a force to capture it for Italy. It
again became a free port in 1920, reverted to
Italy in 1924, came to Yugoslavia in 19f, and
fiaally became part of independent Croatia in
1991 Population (2W71: 747 7@.

Riiksmuseum A museum and art gallery in
Amsterdarn, housing the mtional collection of
the Netherlands. It originated in 1808 as the
Royal Museum and became the Ri;ksmuseum
in 18u. Its paintings of the Dutch school in-
clude the celebrated Night Watch by Rem-
brandt.

Rijswijk, freaty of (1697) the treaty that
ended the war of the Grand Alliance between
France and England" Spait Austria and the
Netherlands. Louis XIV of France surrendered
most of the territories he had onquered, r<-
ogrized William III as King of England, and
granted trading concessions to the Dutctl"

Rilke, Rainer Maria (187s-1926) Austrian
poet, born in Prague. Paris is the setting for the
meditative prose of Ae Aufzeichnungen des

Malte Laurids Brigge (L9701. In his poetry, the
mysticism of Das Stunden-Buch (1905) develops
into a pantheistic celebration of life in the
Duino Elegies (1923) and the Sonflets to Orpheus

11e23).

Rimbaud, Arthur (1854q) French poet. He
was welcomed to Paris in 1871 by *Verlaine,

with whom he formed a temp€stuous relation-
ship that eventually ended in a violent quarrel.
His visionary theories about poetry were ex-
pressed in Une Saison en enler (18731atd Les nllt-
minatiof,s (78f61. At the age of 20 he renounced
poetry and wandered in Europ and the Near
East, eventually becoming a gun-rmner in
Ethiopia.

Rimini (tatin name: Ariminium) .1403N

72248 A tom and resort in ltaly, on the N
Adriatic coast. It has various Roman and me-
dieval remains. Population (2000 est): 131 062.

Rimsky-Korsakov, Nikolai (1s,14-1908)

Russian composer. He was a member of the
group of nationalist comlffers known as the
Mighty Five. He mote 15 operas, including TIr
Snow Maitun (1880-81) aIId The Golden Cukilel
(19(f-gl), such orchestral works as Seheheruzade
(1888), chamber music, and songs.

ringlet A *satyrid butterfly characterized by
brownish wings marked with small white
rings. The lawal food plants are mainly grasses.

Ctrief genera: Aphantows, Cacnonympha, Erebia.

ring ouze! A shy songbird, Turdus torquatut
of mountainous regions- The male is black
with a broad white crescent around the tfuoat:
the female is dark brown with less distinct
markings. Famil]r Tilrdidae (thrushes).

ringworm A highly infectious disease of the
skin, hair, and nails t}tat is caused by various
fungi: it is knom medically as tinea- Ring-
worm is usually transmitted by direct contact.
The affected area is typically ring-shaped (espe-

cially on the scalp). Infections are treated with
a variety of antifungal drugs, applied locally or
taken by mouttl

Rio de Janeiro 2253s 4377w The chief port
in Brazil, the capital of Rio de Janeiro state. Die
covered by the Portuguese in 1502, it was the
capital of Brazil from 1763 until 1950. It is
renowned for its spectacular setting backed by
mountains, the most famous of which is the
conical Sugar Loaf Mountai[ Another famous
landmark is the giant flgure of Christ standing
on the highest peak. It is an important port and
trading centre. Population (2m0): 5 850 544

Rio Grande (Slmish nmes: Rio Bravo: Rio
Bravo del Norte) The fifth longest river of
North America- Rising in the Rocky Mountains,
it forms the entire border between Texas (USA)

and Mexico. Length:2040 km (1885 mi).

Risorgimento (Italian: resurgence) The na-
tionalist movement in lgth-century Italy that
achieved the country's independence and
unification. Secret societies, such as the C:r-
bonari and Young Italy, encouraged Italian pa-

triotism after 1815. In 1859, the Piedmontese
prime minister *Cavour freed Lombardy and
in 1850 Garibaldi surrendered to Piedmont
the conquests made in the S by his Expedition
of the Thousand- Tuscany, Modena, Parma,
Bologna, and Romagna then accepted entry
into the kingdom of Italy under the House of
Piedmont, proclaimed in 1861 Unification was
completed by Italy's annexation of Venetia in
1855 and of the papal states in 1870.

Rivera, Daego (1886-19s7) Mexican mural
painter. In Mexico in the 1920s, he revived the
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old techniques of "fresco and encaustic paint-
ing. His communist-inspired subject matter
made him notorious in the USA His wife Frida
IGhlo (1907-ff) was also a noted painter.

Riverina A district of Australia in S New
South Wales. It consists chiefly of flat alluvial
plains. Area: 68 658 sq km (26 509 sq mi).

Riviera (French me: Rividre) The narrow
Mediterrmean coastal belt of France and Italy,
extending roughly between Toulon and La

Spezia- Its climate, scenery, and beaches have
made it a long-standing cosmopolitan resort.

Riyadh 2439N 4646E A city in Saudi Arabia,
in the centre of the Arabian Peninsula. Riyadh
and Mecca are joint capitals of the kingdom.
Population (1995 est): 2 800 000.

RNA (or ribonucleic acid) A nucleic acid that is
important in the synthesis of proteins by liv-
ing organisms. In some viruses RNA is the ge-

netic material. Structurally, it is similar to
"DNA but usually occurs as a single-stranded
molecule with the sugar ribose and the base

uracil replacing the deoxyribose and thymine
of DNA There are three main types of RNA ri-
bosomal (r) RNA, messenger (m) RNA, md
transfer (t) RNA mRNA contains the genetic
code necessary for protein synthesis. It is trm-
scribed from DNA in the nucleus and then
moves to the ribosomes, where the genetic in-
formation encoded within it is translated into
a particular polypeptide chain. The amino acids
making up the protein are brought to their
correct positions in the chain by tRNA

roach One of several freshv/ater fish related
to carp, especially Rutilus rutilus, a game fish
found in N Europe. It has an elongated body,
15-45 cm long, olive-green to grey-green above
and silvery white below with reddish flns and
red eyes. It lives in shoals, feeding on small an-
imals and plants.

Robert (l) the Bruce (7274-132elKitg of
the scots (1306-29). After a long career of re-
bellion against the English Crown Robert
seized the Scottish throne in 1306. Although
immediately forced into exile by Edward I of
England, on the accession of Edward II he
slowly recovered the kingdom, decisively de-
feating the English forces at Bannockburn
(1314).

Robert l! (1316-90) The first *Stuart King of
the Scots (1371-90). He was three times regent
of Scotland (jointly 1334-35; alone 1338-41 and
1346-57) while his uncle David 1I (1324-n) was
imprisoned or in exile. His own rule, as an old
man, was of little consequence.

Roberts, Julia (1967- )US film actress, who
rose to stardom i\ Pretty Woman (19901. latet
fiIms include Nottiflg Hill (199\, Erin Broekwich
(2000), which earned her an Oscar, and Mona
Lisa Smile 120Q3).

Robeson, Paul (u98-1975) us Black actor
and singer of Negro spirituals. His stage per-
formances include the title role of Othello, and
he actively campaigned for Black civil rights.

Robespierre, - Maximilien Frangois
Marie lsidore de lrzsa-x1 French revolu-
tionary. A lawyer, Robespierre was elected to
the States General in u89 and became one of
the Ieaders of the radical Jacobins. After the ex-
ecution of Louis XVI he was instrumental in
the overthrow of the Girondins (1793). He sub-
sequently wielded supreme power on the C-om-

mittee of Public Safety, instituting the *Reign

of Terxor. In U94 his cult of the Supreme Being
became unpopular: he was denounced in the
Legislative Assemlly and guillotined.

robin A small Eurasian songbird, Erithacus
rubeculo. /.bo,ut 13 cm long, it has m olive
brown plumage with an orange-red breast,
throat, and forehead and feeds on insects,
earthworms, fruit, and seeds. A robin defends
its territory fiercely, using its song to warn off
intruders. Family Tlrrdidae (thrushes).

Robin Hood An English outlaw probably
legendary, who figures in a series of medieval
ballads. According to the lytell kste of Robyn
Hoode 1c.74951 he killed the evil sheriff of Not-
tingham, was visited in his forest home by the
king, and was then employed in the royal
household.

Robinson, Sugar Ray fwalker smith;
1921-89) US boxer, world welterweight cham-
pion (1915-51) and flve times middleweight
champion (twice in1951, 1955, 1957,1958-60). He
fought 202 professional bouts, of which he lost
only 19.

robotiG The study of automatic machines
that are capable of simulating and replacing
human activities. Some robotic machines have
sensory devices and can make decisions based

on a sensory input and a self-programming fa-
cility. However, most robots in crrrrent indus-
trial use carry out a flxed .sequence of
computer-controlled operations.

Rob Roy $obert Macgregor; 1671-u34) Scot-
tish outlaw whose violent life was romanti-
cized in Sir Walter Scott's novel Rob Roy (1818).

He became a bandit after losing his family for-
tunes in 1712.
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Robaon, Dame Flora l9[/z-8,4.l British ac-
tress. She was successful in both comedy, as in
Captoin Brassbound's Coflversion (7948), and in se-

rious drama. such as Ibsen's Ghosts (1958) and

lohn Gabriel hrkman (1963). In her many films
she usually played character parts.

Rochdale R unitary authority in N England,
in Greater Manchester. Area: 159 sq km (61 sq

mi). Population (200U. ms233.

Rochester 1. 43 12N z 37w A city in the USA"

in New York state on Late Ontario. Founded in
178q its industries include the manufacture of
photographic equipment. Population (2000):

219773.2.5124N 030E A city and port in SE

England. in Medway unitary authority, Kent on
the Medway estuary. It was a Roman strong-
hold Population (1994 est): 1,16 200.

rock A solid mixture of *minerals forming
part of the earth's crust. Rocks are classified
according to their fomation (see rcNrous
ROCK: METAMORPHIC ROCK SEDIMBNTARY
RocK), their age (see STRATIGRAPHY), and their
composition The principal minerals in rocks
are the silicates (including silica), carbonates,
and oxides. The essential minerals in a rock are
those that determine its classifrcation: acces-

sory minerals are those that do not affect its
classification. Petrology is the study of rocks.

rock crystal See quARrz.

Rockefeller, John D(avison) (re3]1937)
US industrialist, who founded the monopolis-
tic oil-refining company, Standard Oil (1870). A
philanthropist, he founded the University of
Chicago in 1891and with his sonJdn {avison)
Rockefdler, Jr (1874-1960), established t}te
Rockefeller Institute for Medical Research
(now Rockefeller University) in 1901. The lat-
ter's nephew, Nelson Aflddch) Rockddler
(iln8-79), ws Gerald Ford's vice,president

1974-nl.
rockets Vehicles or missiles powered by jet
propulsion that carry their own fuel and oxi-
dizer and can therefore travel both in space
and in the atmosphere. Rockets have no lift
surfaces (see AERoNAUTICS), obtaining both
lift and thrust from their propulsive jets.
Solid-fuel firework rrkets were known to the
Chinese in the 13th century the first liquid-
fuelled rocket to fly was desigted by the Am-
erim R H. Goddard (1882-1915) in 1926. This
achievement attracted little interest, except in
Germany, where the Peenemi.inde rocket re-
search station was set up. It was here that
Werner *von Braun produced the *V-2 rocket
in World war II. Intercontinental *ballistic

missiles (with nuclear mrheads) developed
from this model These rockets, in turrl led to
the space rockets that carried man to the
mooIL

Space rockets are built in stages, a high-
thrust vehicle providing liftoff and accelera-
tion into the thinner atmosphere, where this
first stage is jettisoned and the second stage
takes over. The world's biggest rocket, the US

Saturn V, is a three-stage rocket weighing 3000
tonnes fully laden. The first stage burns
kerosene and the second and third stages burn
liquid hydrogen Liquid orygen (lox)is the oxi-
dizer for all stages.

rockrose A small spreading shrub, Helion-
tlvnum chomaecistus, up to 30 cm high with
bright-yellow flowers; it is found in grassland
and scrub of Europe and W Asia Fmib,: Cis-

toceae.

Rod<y Mountains (or Rod(iei) The chief
mountain system in North America It extends
roughly N-S for about 4E00 km (fino mi) be-
tween New Mexico (USA) and the Yukon
(Canada), forming the Continental Divide. lt
rises to 4399 m (14431 ft) at Mount Elbert.

fococo A style dominant in the fine and deco-
rative arts of France b€twe€n about 17m and
U50. DevelopiDg in reaction to the *baroque

pomp of the Louis XIV period" it was character-
ized by curved forms, slender proportions,
asymmetry, pastel colours, and a generd effect
of gaiety and delicacy. Rococo artists include
the painters *Fragonard, *Boucher, and *Wat-

teau and the sculptor Clodion (1738-1814). The
style spread to Austria and Germany, where
the leading exponent was the architect Balt-
hazar Neumann (1ffi7 - 17531.

rodent A mammal belonging to the order Ro-

drntia (ovet 17m species). Rodents are distrib-
uted worldwide and occupy a wide range of
habitats. They rmge in size from about 75 cm
(the smallest mice) to 130 cm (the capybara). Ro
dents have distinctive teetfl The single pairs of
chisel-like incisors in each jaw continue to
grow throughout life, as they are worn away
by gnawing. There are no second incisor or ca-
nine teeth leaving a gap between the front
teeth and cheek teetll. Rodents are divided into
three subordem: Hystriconar pha (porcupines,
cavies, chincillas, etc.: 180 species); Sciuromorpha
(squirrels, b€avers, marmots, chipmunks, etc:
366 species); and Myomorpha (rats, mice, lem-
mings, voles, etc; 1183 species).

Rodgerc, Ridrard Charles (D02-79) us
composer of musical comedies. With the lyri
cist Lorenz Hart 0895-19[3) he wrote such
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works as lhe Girl Friend (7926land Pal Joey (19401.

After Hart's death he collaborated with Oscar
*Hammerstein ll on Oklahoma l19a3l, The King
and I (79571,The Sound of Music (1%9), and other
musicals.

Rodin, Auguste (1840-1917) French sculp-
tor. He produced his first major work,The Age
of BroflzelTcnl,after visiting Italy (1875), where
he was influenced by the work of Michelangelo
and Donatello. The Burghers of Calais (784-86),
his nude monument of Victor Hugo, and his
dressing-gowned Balzac were all initially re-
jected. Nevertheless, by 19m Rodin had estab-
lished an international reputation, his bronze
portrait busts and his marble lhe Kiss (18E6;

Tate Gallery), being particularly admired. His
most personal worbThe Gates of Hell, was left
unfinished at his dath.
Rodney, George Brydges, lst Baron
(fF92) British adrniral. He wrecked (1759-50)
a French invasion flet during the Seven Years'
War and won victories \17W-82]' against the
powers that supported the American Revolu-
tion. His victory over the French off Dominica
(u82) helped Britain to gain favourable terms
in the concluding Peace of Versailles (1783).

Rodrigo, Joaquin 17%2-9) Spanish com-
poser, blind since the age of thre€. His works
include the Concierto de Arafljuez (for guitar
and orchestra; 1910\ artd Concierto Pastorale (fot
flute and orchestrai 1978).

roe deer A small der,Capreolus capreolus, of
temperate Eurasian forests. About 70 cm high
roe deer have a dark-brown winter coat, a red-
brom summer cmt, and a large white rump
patch; males have small antlers. They feed at
night on [eaves, shmts, and berries.

roentgen A unit of dose of ionizing radia-
tion equal to the dose that produces iohs of one
sign carrying a charge of 258 x 10{ coulomb in
air.

Roentgen, Wilhelm Konrad (18,1s-1923)

Ccrman physicist. In 1895 Roentgen was inves-
tigating the 'luminescence that cathode rays
produce in certa.in substances md discovered
that the luminescence persisted when the
cathode rays themselves were blocked by card-
board He correctly concluded that some other
type of radiation was coming from the cath-
ode-ray tube. He named the radiation X-rays.

Rogers, Ginger (Virginia McMath; 1911-95)

US actress and singer. During the 1930s she
partnered Fred *Astaire in film musiels, in-
cluding Top H4t (193s), Swing Time (1936), and
Follaw the F'leet 17936).

Rogers, Richard, Baron (1933- ) British
architect, born in ltaly. With his first wife Su
he formed Team 4 with Norman and Wendy
*Foster (1963-67). His buildings include the
Pompidou Centre in Paris (192-2: with Renzo
Piano), Lloyd's in London (1986), the Europem
Court of Human Rights, Strasbourg (198H5),
md the "Millennium Dome, Greenwiclt"

Rolland, Romain lraoo-une) French novel-
ist, dramatist, and essayist. His best-knom
novel, Jean Christophe (19M-72\, concerns a C,er-
mm composer. He won the Nobel Prize in 1915.

Rolling Stonet the A British rock group,
formed in 1962. Their early hits included'The
Last Time'and "Satisfaction". Iater albums in-
clude Beggarls Banquet 179681, Exile on Mdn
Street (lg72l, and Some Girls (19781. The original
members were Mick "Jagger (1944- ), Keith
Richard (1913- ), Bill Wyman (1935- ), Char-
lie Watts (1941- ), and Brian Jones (1y2-69\.

Roman Catholic Church The Christian
Church of which the pope is the temporal
leader. After the split with the Eastern Ortho
dox Churches (1081), Roman Catholicism was
the unchallmged spiritual authority in W Eu-
rope. In the early 16th century the rising tide
of *Protestantism demonstrated the need for
urgent reforms within the Churcll The Coun-
cil of Trent (1545-63) hm largely determined
the present dogmatic, disciplinary, and liturgi-
ml character of Rom Catholicism (see also

CoUNTER-REFORMATION), although impor-
tant reforms were initiated by the second Vat-
ican Council. The Church organization is
centralized and hierarchical and the pope's de-
cisions are reinforced by the doctrine of *in-
fallibility. Other accepted doctrines include
*transubstantiation and *purgatory. The num-
ber of the *sacraments has been fixed at sevm
since the 12th century. The cult of the Virgin
Mary, which flourished in the middle ages, un-
derwent a major revival in the 1fth century.
Until the mid-zoth century latin was the sole
language of the Mass- Roman C,atholicism hm
spread worldwide due to strenuous missionary
efforts since the 16th century (see JESUITS) and
is the.largest Christian denomination. Some
modernization of the Church has taken place
(the use of the vernacular in the Mass, etc.), al-
though traditional teachings on such issues as
abortiorl contraceptiorL divorce, and female
and married priests bave been rmintain€d

Romance languages Descendants of the
Italic language group, in particular of the spo-
ken form of Iatin, called Vulgar Latin The
group consists of modern *French, *Iralian,



759 Romania, Republic of

.Spanish *Portuguese, *Romaniarl *Catalarl

the Rhaetian (see nouetscH) group of di-
alects, Sardirdarl and the now extinct Dalmat-
ian. They are classified as a group on the basis
of a shared section of basic vocabulary, which
originated in the influence of the latrgxage of
the Roman conquerors of the Mediterranean.

Roman Curia (Latin: Curia Romanal Ttle
papal court, comprising the chief judicial and
administrative bodies of the *Roman Catholic
Church. Extensively reformed in l!)67 by Pope
Paul VI, it consists of three tribunals, which are
mainly concerned with judicial matters; five
offices, including the Chancery, which issues
papal bulls, and the offices of the Palatinate
Secretaries; and nine Roman Congregations,
which are permanent commissions of cardi.
nals having specific tasks.

Roman Empire The imperial period of an-
cient Roman history from 27 Bc, when Octa-
vian became emperor as *Augustus, until 476
AD. Under imperial government many of the
political institutions of the *Roman Republic,
notably the S€nate, continued to function, al-
though Augustus and his successors enjoyed
supreme power as princeps (ch\ef citizen). Au-
gustus fostered peace and prosperity, wNch
continued, despite outbreaks of rebellioru
under the paternalistic rule of the Flavian
(5H6 AD: Vespasian, Titus, and Domitian) and
Antonine (96-180: Nerva, Trajan Hadrian, An-
toninus Pius, Marcus Aurelius) emperors. Gvil
war, however, followed the death of Com-
modus (193). Order was briefly restored by Lu-
cius Septimus Severus (reigned 193-211), who
openJy acknowledged his dependence on mili-
tary might. The 3rd century saw a rapid suc-
cession of army-nominated emperors, while
Rome's frontiers were threatened by the Sasa-

nians and the C,oths. Diocletian (reigned
ZH-361countered these attacks with the re-
organization of the Empire between East (see

EASTERN RoMAN EMPTRE) and West (293). It
was reunited (324) under *Constantine the
Great, who founded a new imperial capital at
Crnstantinople (see ISTANBUL). Civil war and
economic decline followed his death and the
western Empire fell prey to barbarian inva-
sions. In 476 the last Roman emperor of the
West, Romulu Augustulus (b. ?.161), was de-
posed by the German king Odoacer. The East-
ern Roman, or Byzantine, Empire survived
until 1,153. See p.618.

Romanesque art The dominant style of
building art, and furniture from the end of
the 10th century until the emergence of the
Cothic style around 1200. The buildings are

characterized by the round ardr" inherited
from the Romans, which is used for doorways,
windows, md friezes; vaulting, when used, is
often barrel vaulting. The pictorial art is often
severe and stylized while furniture is more ro-
bust than elegant.

Romania, Republic of a coutry in SE Eu-
rop€, on the Black Sea. The C-arpathian Moun-
tains and the Transylvanian Alps seprate the
plains in the E and S from the Transylvanian
plateau in the NW. Ecoflom)4 the main crops are
maize, wheat, potatoes, sugar beet, and fruit.
Livestock is also important. Minerals include
oil and gas, salt, lignite, iron, and copper. The
industrial sector is based on heavy industries
and stands in need of modernization. There is a
considerable timber industry and wine-mak-
ing is of growing importance. Soaring inflation
in the mid-1990s obliged the government to in-
troduce free-market reforms. Recent years
have seen sobd economic growttl Histor]4
formed in 1851 from the principalities of *Mol-
davia and *Walachia" Romania gained indepen-
dence from the Ottoman Empire in 1878 and in
1E81 became a kingdom under Carol I. Romania

lnned (196) the Allies in World War I and was
mcupied by the Germans. In 1918 it obtained
Bessarabia Bukovina and Transylvania, which
it was forced to relinquish to the Axis Powers
in 1940. Shortly afterwards Carol lI aMicated
in favour of his son Michael and the fascist Ion
*Antonescu came to power. He gave military
support to Germany until Soviet forces en-
tered the country and his government was
overthrown (1944). After World War II a com-
munistdominated coalition was established
(1915) and in 1917 Michael aMicated Elections
in l9l8 resulted in a clear communist victory.
Under the totalitarian regime of President
Nicolae Ceau$escu (from 1967) all dissent was
suppressed and living standards plummeted
In 1989 ms demonstrations in Bucharest,
TimiSoara and elsewhere culminated in a full-
scale revolution. Ceau;escu was executed and a
IIew administration installed. A new constitu-
tion mshrining a multiparty system and free
market reforms was approved in a national
referendum (1991) but the government contin-
ued to be dominated by ttle ex{ommunists and
President lon Iliescu was accused of blocking
reforrn Demonstratiotr against the govern-
ment were repressed ln 1996 non{ommunists
were victorious in presidential and parliamen-
tary elections but elections in 2000 saw the re-
turn of Iliescu and t-he ex<ommmists. Since
2004 the country has been governed by a cen-
tre-right coalition Romia jr:ined NATO in
2004 and the EU in 2007. official language:
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Romanian. Currenry: leu of 100 bani. Area:
237s00 sq km (91699 sq mi). Population (2003

est): 21 616 000. Capital: Bucharest.

Romanian A Romance language, th€ main
form of which (Daco-Romanian) is spoken
in Romania and Moldow. Other forms are
Aromanian or Macedo.Romanian (Greece, Ma-
cedonia, Serbia, Albania, and Bulgaria);
Megleno-Rommim (N Greece); md Istro-
Rommim (Istrian peninsula).

Roman law The body of laws compiled by
the Romms, which forms the basis of the *civil
law of mmy modern countries. Before about
150 BC the laws of the Twelve Tables (450 BC)

were elaborated as the jus civile (civil law), i.e.
the law applicable exclusively to Roman citi-
zens. With increasing interests abroad, another
system, the jus genthtm (law of nations), was
also applied by Roman courts. This system of
international law derived from the philosophi-
cal concept of natural law (i.e. a law common to
all men and to nature) and was used in cases in-
volving provincial Roman subjects of different
states and in suits between a foreigner or
provincial md a Romm citizen. As Roman law
developed there arose a number of anomalies,
until the Byzantine emperor *Justinian I spon-
sored the Corpus Jilris Civilis (Body of Civil Law)
or Justinim Code, published between 529 and
565 

^D. 
This consisted of four parts: (1) the

Codex Constitutionum, a chronological collection
of the ordinances lcoflstitutionesl of the emper-
ors, with all anomalies eliminated; (2) the D,-
gest, a collection of statements by jurists on
points of law: (3) the lnstitutes, a textbook ex-
plaining legal institutions; and (4) the Novellae
or Novels, the new ordinances issued by Justin-
ian after the publication of the Codex. The most
influential modern codification based on it was
the Code Nopol1on.

Roman numerals The system of numbers
used by the Romans, based on letters of the al-
phabet: I = 1,V= 5, X = 10, L = 50, C = 100, D = 500,
and M :1000. Intermediate numbers are given
by the sum of a larger number md the smaller
number that follows it (e.g.VI = 6) or rhe dif-
ference between a larger number and the
smaller number that precedes it (lV - 4, IX = 9)

Roman Republic (510-27 BC) The period of
ancient Roman history between the expulsion
of *Tarquin the Proud and the proclamation of
*Augustus as the first Roman emperor. Repub-
lican.government comprised two chief magis-
trates (later *consuls) elected annually, an
increasing number of subordinate magistrates,
the *Senate, and popular assemblies. Power lay

in the hands of the *patricians until the *ple-

b€ians, after two centuries of struggle,
achieved access to all state offices.

Roman dominance over the rest of ltaly was
achieved by the early 3rd century. By the mid-
2nd century Cisalpine "Gaul had been subdued
and the *Punic Wars with Carthage brought
control of the Mediterranean (1,16) and Rome's
first overseas provinces. Concomitantly, domi
nance over Greece was achieved and control of
much of Asia Minor. In the mid-lst century
*Caesar completed the conquest of Trans-
alpine Gaul. The Republic was gradually under-
mined, however, by provincial unrest, which
together with the military ineptness of the
Senate in the late 2nd century, brought a series
of ambitious army commanders to the fore.

The first of these, Marius (c.157-86 Bc), lost a

bloody power struggle to the aristocrat, *Sulla,

whose dictatorship (83-79) was marked by leg-
islation to strengthen the Senate. This was re-
voked in 70 by *Pompey and *Crassus, who ten
years later formed the so-called first Triumvi-
rate with C-aesar. The death of Crassus (53) and
Pompey's intrigues with Caesar's senatorial en-
emies brought civil war. Caesar's victory md
subsequent short-lived dictatorship rang the
knell of the Roman Republic, which was finally
destroyed by Octavian's defeat of *Mark
Antony and his assumption of absolute power
as Augustus. See 4lso RoMAN EMPIRE.

Romansch A Romance language belonging
to the Rhaetian group, spoken in N Italy and in
the Rhine Vdley in Switzerland.

Romanticism A fundamental development
in western art, literature, music, and their re-
lated fields of rheory in the late 18th and early
19th centuries. Romanticism constituted a re-
action against the unquestioned authoriry of
reason and tradition (see cLAsslcrsM) and an
affirmation of faith in man's innate powers of
creativity. Its various manifestations included
a passionate concern with the relationship be-
tween man and his natural environment and a
new interest in the primitive and the irra-
tional. In literature, English Romanticism is
usually dated from the publication of Lyriral
Ballads by Wordsworth and Coleridge in 1798
and is associated with the poetry of Byron,
Sheliey, and Keats.

Romany The language spoken by Gipsies. It is
re.lated to *Sanskrit and the Indo-Aryan lan-
guages of N India but diverged from these
about 1000 AD, when the Gipsies began their
nomadic way of life. Romany has been greatly
influenced in vocabulary by the languages spo-
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ken in regions the Gipsies have passed through,
resulting in many different dialects.

Rome (Italim nme: Roma) 4153N 1233E The
capital of Italy, on the River Tiber. It is an ad-
ministrative and cultural centre an4 with the
*Vatican City within its boundaries, the focal
point of t}te Roman Catholic Churctr Relics of
classical times include the Forum, the *Pan-

theon" and the *Crlosseurn There are many an-
cient churches the origins of which go back to
the early Christim era The Renaissance pro-
duced not only mmy outstanding buildings,
such as St Peter's Basi.lica but also the paint-
ings and sculpture of sudr artists as Michelan-
gelo md Raphael. Historl according to legend
Rome was founded on the Palatine Hill in 753
Bc by Romulus, its first king. Seven kings were
followed by the "Roman Republic, and the
*Roman Empire ms founded in the 1st cen-
tury Bc. As the Empire declined in the Sth cen-
tury AD Rome was sacked by C,ermanic tribes.
From the 6th century it regained importance,
this time as an ecclesiastical power. In 800
Charlemagne was crowned emperor here. It re-
mained under papal control until 187l" when it
became capital of the newly unified Italy. The
popes however refued fomally to relinquish
their temporal power until the Laterm Treaty
of 1929, when their jurisdiction was conflned
to the Vatican City. Mussolini's March on Rome
in 1922 mrked the begiming of his frcist
rule: the city was occupied by the Allies in
World War II. Population (1996): 2 6il 187.

Rome, freaties of (1957) Two treaties
signed in Rome, which led to the establishment
of the *European Economic Community and
the *European Atomic Energy Community.

Rommel, Elauin (1891-1944) c,erman gen-
eral, known as the Desert Fox. In 1910 he be-
came commander of the Seventh Panzer
Division and, in 1911, of the Afrika Corps. In N
Africa he was hailed as a liberator by the Arabs
and gained the resp€ct of the memy but in
19[l, after his defeat at Alamein (1912), he was
recalled and became commander of the Chan-
nel defence. His involvement in the attempt to
assassinate Hitler in 19{4 (see STAUFFENBERG,
CLAUS, GRAF VON) led to his suicide, under
pressure from Hitler.

Romney, George (7734-7n21 British por-
trait painter. He attracted a fashionable clien-
tele md rivalled Reynolds when he moved to
London in U62. He is best known for his nu-
merous portraits of Emrna" lady *Hamiltorl

Romulus and Remus The legendary
fomders of Rome, the sons of Mars and Rhea

Silvia" daughter of Numitor, King of Alba
Longa- Amulius, who had deposed Numitor,
tluew the twin babies into the Tiber. They
were washed ashore and suckled by a shewolf.
They eventually founded Rome at the place
where they had been rescud.

rondo A muical form in which a recurring
theme alternates with contrasting episodes. In
its simplest form it consists of the pattern
ABACADA" A being the rondo theme and B, C
md D the episodes.

Ronsard, Pierre de see PLETADE, LA"

rook A large blueblack Eurasian crow Coros
Jrugilegus,abut 45 cm long and having a m-
row grey bill with pale patches of bare skin at
its base. Rooks are higtrly gregarious and feed
on earthworms, larvae, carriou and grain

Roosevelt Franklin D(elano) (1882-
1915) US statesman: Democratic president
(19rtl3-.15). He was paralysed from the waist
down by poliomyelitis in 1921 but despite this
disability became the only US president to be
elected four times. He helped US recovery
from the Deprssion with the *New Deal relief
programmes. In World War II he introduced
lend-lease aid to the Allies and after the Japan-
ese bombing of Pearl Harbor (1911), tmk the
USA into the war. He attended the *Tehrail and
*Yalta C,onferences but died in office before
the conclusion of the war.

Roosevelt, fheodore (18ss-1919) US
statesma[ Republican president (f901-{9). A
rancher and big-game hunter, he led the Rough
Riderc (lst Volunteer Cavalry) in tfle 1898 war
with Cuba- As president he introduced his
*Square Deal progra[rme for social reforrn
Roosevelt's foreign policy was to 'speak softly
and carry a big stick." He established US con-
trol over the building of the Pmama Canal and
made the USA a policing power in the Ameri
cas.

root (algebra) 1. One of the equal factors of a
number. The square root is one of two equal
factors: for example {9 = t3; the rth root of a
number n is the number that when raised to
the rth power gives n. 2. The solution of arl
equation, i.e. the values of the variable that will
satisfy the equatioL See euADRATrc EeuA-
TION.

root (botany) The part of a plmt that provides
anchorage and enables the uptake of water and
nutrients from the soil. Some plants, such u
the dandelion, have one main root with smaller
branches-a tap root system; others, such as

grasses, have a mass of similar-sized roots-a

C
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fibrous root system. Roots can act as fd-stor-
age organs, as in the carrot and turniP (tap
roots): fibrous roots that become swollen with
food are called tuberous roots. Some roots act
as supports.

root-mean-square value (ms value)
The square root of the arithmetic average of
the squares of a set of numbers: for example
the rms of 2, 4, 5, 6 is Il2' + 4 + 5' + 6'zll4ll = 45.
The rms value is useful in continuous quanti-
ties, such as alternating electric current, in
which the heating effect is proportional to the
current squared

Roque de los Muchachos Observa-
tory An international observatory on the is-
land of la Palma in the Canaries at an altitude
of 2,1@ m, set up in the 1980s by Britain, Den-
mark, Spain (who owns the site), and Sweden.

rorqual A small-headed fast-moving whale-
bone *whale of the family Balaercpteridae 16

species). The common rorqral (Bolaetoptera
physolusl, also called fin whale or razorback,
grows up to 25 m longl it has a dark back, shad-
ing to white underneatlL and a small dorsal fin.
See also stur wH,{tB.

Rorcchach test A psychological test in-
tended to measure aspects of personality. De-
vised by the Swiss psychiatdst Hermann
Rorschach (788r'.-]922],, it consists of ten
inkblots in complex shapes. The way in which
the subject describes these pictures suggests
his or her character.

Rosaceae A cosmopolitan family of trees,
shrubs, and herbs (about 2000 species). They in-
clude important fruit trees (cherries, apricots,
apples, plums, etc.) and ornamentals (notably
roses).

- Rosario 33 00S 50 40W The second largest city
in Argentina on the Rio Para[ii. It is an indus-
trial and commercial centre and the terminus
of the lmpas railways. Population (1999 est):
1 000000.

Roscommon (lrish name: Ros Comiin) A
county in the N Republic of lreland. in Con-
nacht. It has many lakes and extensive bogs.
Agriculture is the chief occupation. Area: 2,163

sq km (951 sq mi). Population (2002): 58803.
County town: Roscommo[

rose A prickly shrub or climber of the genus
Rosa (200-250 species), native to N temperate
regions but widely cultivated The flowers are
usually white, yellow, pink, or red and the
fruits are red, yellow or black hips containing
many seeds. Modern hybrid roses-usually
with double flowers-include the hybrid teas,

derived from the tea rose (R. odofata), and the
floribundas. Wild species include *dog rose and

"sweet briar. Family: Rosaceae.

rosella A brightly coloured *parakeet be-
longing to a genus (Platycercus 7 species) occur-
ring in Australia and New Zealand 18 cm long,
rosellas have a long brorad tail, which is usually
blue or green edged with wNte, black shoul-
ders, and distinctive face aIid throat markings.
They are largely grounddwelling.

rosemary An evergreen shrub, Rosm4iiflus
oJfrinalis, native to the Mediterranean region
and W Asia- Up to 2 m high, it has bluish flow-
ers. It is widely cultivated for its oil md for its
leaves, which are used as a culinary herb. Fam-
ily: Labiatae.

rose of Jericho A perennial herb, Anastatica
hiroehuntica,also elled resurrmtion plmt, m-
tive to W Asia- fhrring the dry season the leaves
are shed and t}Ie whole plant forms a wicker-
work-like ball that is blown by the windWhen
moistened the plant regains its shape and pro
duces tiny white flowers.Family.Crucif roe.

rose of Sharon See HrBrscus; sr JoHN's
WORT.

Roses, Wars of the (1455-85) The civil wars
between the Houses of *lancaster (the red
rose) and *York (ttre white rose) for possession
of the English Crown The lancastrian Henry
VI's incompetent rule resulted in factional
struggles led by the Iancastrian Beauforts and
Richard Plantagenet, Duke of *York, and the
Earl of *Warwick (the Kingmaker). Open war-
fare broke out in 1455. York was killed in 1460
and his son seized the Crown in 1,161, becoming
Edward IV, and crushed the laDcastrians. In
1470-n Henry VI was briefly restored by disaf-
fected Yorkists but Edward returned after his
victory at Tewkesbury and ruled until 1483. He
was succeeded by his brother Richard III,.
whose reign mded with his defeat by Henry
(VlI)at Bosworth (L185). The remaining Yorkists
were finally overcome at Stoke in 1,187.

Rosetta Stone An inscribed stone slab dis-
covered (u99)at Rosetta (Arabic name: Rashid),
near Alexandria (Egypt). It carries a dmree (196

BC) of Rolemy V Epiphanes (reigned 205-180)
in Egyptian *hieroglyphic and demotic, and
Greek The repetition of Ptolemy's name in the
different scripts gave Thomas *Young the clue
to deciphering hieroglyphs.

rosewood An attractive hardwood, usually
dark reddish and often rose-scented, derived
from several tropical evergreen trees of the
genus Dalbergia (family Leguminosoe). These in-
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Wars of the nos$. The rival Houses of lan(aster and Yo*.

clude Brazilian rosewood, or blackwood (D.

nigro), used for veneers and cabinetwork: Hon-
duras rosewood (D. stevensozi), used for musica.l
instruments; and East lndian rosewood (D. lati
Jolial.

Rosh Hashana (Hebrew: b€ginning of the
year) The Jewish New Year festival, celebrated
in Sept or Oct. lt is regarded as a time of peni-
tence and preparation for *Yom Kippur. A
ram's horn (shofarlis blov"n in the synagogue.

Rosicrucianism An esoteric movement for
spiritud renwal that origimted in Protestmt
Germany in the early 17th century. Its mani-
festo traces its source to a fictitious brother-
hood that was founded by a certain Christian
Rosenkreuz in 1484. See also FREEMASoNRY.

rosin 1or cotophony) A yellowish *resin ob-
tained as a residue from the distillation of
*turpentine. It is used in varnishes, soaps, sol-
dering *flux, and to rub on violin bows.

Rossctta, Dante Gabricl (Gabriel Charles
Dante R; 1828-82) British painter and poet. In
184E Rossetti Find with *Millais, *Hunt, and
others to found the *Pre-Raphaelite Brother-
hood He founded the shortlived Pre-Raphaelite

]:urnal Thr Gcrm (1850-51) and later published
several volumes of poetry and translations, in-
cluding Poems (1870) and Ballads ond Sonntts
(1E81). His sister (hristiDa GeorgiDa RNetti
(78w-741, a Int, wff influenced by the *Ox-

ford Movement. Goblia Martet and Othcr Poems

(1852), her first published volume, gave literary
expression to Pre-Raphaelite ideals.

(r3ss-97)

Richard,
Earl of

Rossini, Gioacchino Antonio (1792-1868)

Italian composer. He wrote 36 highly success-

f ul operas, includhg T arcredi (7873!,, Tlv ltalian
Girl in Algiers (1813), The Barber of &viue (1816),

The Thiming Mogpic (18171, atrld William Tell
(1829). He also invented a number of recipes, in-
duding Tournedos Rossini.

Ross lsland z4os 16800E A volcanic island
in the W Ross Sea, at the edge of the R6s Ice
Shelf, a vast mass of p€rmanent ice.

Ross Sea A Iarge inlet of the S Pacific Ocean
in the Antarctic continent between Victoria
Iand and Byrd I:nd-

Rostock 5403N 12O7E A city and Baltic port
in NE C,errnany. Its fine medieval buildings
have been restored following damage during
World War II. Population (1999 est): 205900.

Rostoy-na-Donu 4715N 3945E A port in s
Russia, on the River Don. Its importance owes
much to its position on the route from the W
to the Caucasus. Population (1999 est): 1 0U 300.

Rostropovich, Mstislav (D7- ) soviet-
born cellist. He left the Soviet Union in 1975

and now lives in London. Prokofiev, Britten"
and Shostakovich all wrote cello works for
him.

Rot{r, Philip (1933- ) Us novelist. Middle-
class Jewish themes predominated in his early
works induding Portnoys Complaint (1969). In
subsequent novels, sudr as Tte Anotofiy ll'sson
(19E31al:ld,Itlatioz Shylock (199ril), the targets of
his satire are more various. His latest novels,

fi 338-58)
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which include American Pastorul ('19B7l, arld The

Human Stain (2@o), show a further broadening
of his range.

Rotherham A unitary authority in N Eng-

land, in South Yorkshire. Area: 283 sq km (1@

sq mi). Population (zqoll:248176.

Rothko, Mark (Marcus Rothkovitch: 1903-

70) Russian-born painter, who emigrated to the
USA in 1913. In the late 1910s he pioneered col-
our-fleld painting, an abstract style using large
expanses of colour, often in horizontal bands.

Rothschild, Mayer Amsche, (774-18721
German merchalt and banker, whose business
in lrankfurt prospered during the Napoleonic
Wars, making lmns to the various combatants
and- trading in high-demmd goods such as

arms, wheat, and cotton. His sons later estab-
lished brmches of the firm in Vienna, London,
Naples, and Paris.

rotifer A tiny invertebrate animal belonging
to the phylum Rotifera (about 2000 species),

also called wheel animalcule, fould mainly in
fresh water. Rotifers vary in shape and range
between 0.1 and 05 mm in lengttt- Each has a
ring of cilia (corona) for wafting food particles
into the mouth and providing a means of loco
motion in active species.

Rotorua 38a75 776778 A spa city in New
Zealmd, in N North Island. A Maori centre, sit-
uated within a volcanic area with hot springs,
it has been developed as a health resort. Popu-
lation (1991):5470O.

Rotterdam 5155N 429E The chief port and
second largest city in the Netherlands, on the
New Meuse River. It became important during
the 19th century, mainly with the opening of
the 35 km (12 mi) long Nieuwe Waterweg (New
Waterway) in 1872 linking it to the North Sea.

During World War II the city centre was de
stroyed; it has since been rebuilt. Buildings in-
clude the restored Grmte Kerk (Great Church).
Population (199 est): 592 565.

Rottweiler A breed of working dog devel-
oped originally in Rottweil, Germany, with a
reputation for aggressioL It hs a broad round
body, a strong neck, and a large head with a

deep muzzle. The coarse short coat is black
with tan markings. Height: 53-68 cm (dogs);

58-53 cm (bitches).

Rouault Georges (Henri) (1821-1es8)

French artist. A major 2oth-century religious
artist, he executed many paintings of clowns
md prostitutes, which expressed his sympathy
with social outcasts. As a graphic artist his

main achievement was his series of etchings
(1916-27), entitled Misrere and Guerre.

Rouen (lztin l]me: Rotomagus) ,D25N 105E
A city and port in NW France, on the River
Seine. The ancient capital of Normandy, it was
here that Jlm of Arc was tried md burned in
1431. Many of its notable buildings, including
the cathedml (13th-16th centuries), survived
the damage of Wor1d War II. Population (1999):

10603s.

rounders A nine-a-side bat-and-ball fleld
game, which is probably the prototype of
*baseball. The two teams take turns at batting
and fielding and a match consists of two in-
nings per team. The hard ball is delivered un-
derarm to each batsman in turn until all are
out. The batsmen try to score rounders by hit-
ting it and running round the four bases with-
out being caught or run out.

Roundheads The parlimmtary party dur-
ing the English *Civil War. The name referred
originally to the short haircuts of the appren-
tices who demonstrated against the king at
Westminster in 164O.

roundworm see NEMAToDE.

Rousseau, Henri (18,14-1910) French
painter. From 1886 he exhibited at the Salon
des Ind6p€ndants but his work, resembling
folk art in technique (see PRIMITIVISM), was
ridiculed After 1894, when he exhibited War
(Louvre), followed W the Sleeping Gypsy (1897i

New York), he received more serious attention.
The childlike quality of his jungle landscapes
influenced many 2othtentury painters.

Rousseau, Jean Jacques 11ru-78) French
philosopher and writer. Through his acquain-
tance with *Diderot, Rousseau joined the *En-

cyclopedists. In the Discourse on the Origin ond
F oundations o f lnequalit y amongst Men (77541 he
argued that man's perfect nature is spoiled by
corrupt society. Emile (7762l,, a novel on educa-
tion, expanded his views on ideal unfallen
human nature. Such political works as Du con-

trat sociol (7762\ f o$d favour with the French
revolutionaries. His romantic outlook inspired
Shelley, Byron, md Wordsworth.

rOWAN SCC MOUNTAIN ASH.

rowing A sport using narrow light boats pro-
pelled by oars and often steered by a coxswaitL
It arose in its modern form in England during
the 18th century Olympic rowing events
began in 1900. Each rower sits on a mobile slide,
embling leg, baclq and arm rnuscles to be used.
In sculling boats (single, double, four) each
rower has two oars. Sculling is a form of row-
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ing for one, two, or four people per boat, each
person controlling rwo oars.

Rowlandson, fhomas (186-1827) British
caricaturist. Using a reed pen and delicate
washes of colour, he produced the satirical Dr
Syfltax series (1812-21) and the English Dance of
Death (1815-16). He also illustrated books by
Smollett, ColdsmitlL and Sterne.

Rowling, J(oanne) K. (r96s- )Brirish chil-
dren's writer, whose seven books about the boy
wizard Harry Potter- beginning with Harry
Potter andThe Philosopher's Stone (1997) and end-
ing with Harry Potter and the Deathly Hallows
(200/)-have broken sales records worldwide.

Royal Academy An art society in Burling-
ton House, London, that holds annual summer
exhibitions of contemporary British art, as

well as loan exhibitions of modern artists and
the old masters. Fouded in 1768, it moved to
its present premises in 1867.

Royal Academy of Dramatic Art
(RADA) The leading British schml of acting,
founded in London in 19(X by Sir Herbert Beer-
bohm *Tree. It has received a government sub-
sidy since 1924.

Royal Air Force (RAF)A British armed ser-
vice formed in 1918 by the amalgamation of
the Royal Flying Corps (1912) with the Royal
Naval Air Service (1914). lt contributed to the
final operations on the western front in World
War I and played a decisive role in *World War
II. It is now divided into Strike Command (the
operational command), Maintenance C.om-

mand, and Training Command and is adminis-
tered by the Air Force Department of the
Ministry of Defence. The Wm€n's Ro]"aI Air
Force was formed in 1919 in succession to the
Women's Auxiliary Air Force (W'AAI) of World
War II and the short{ived Wornen's Royal Air
Force (1918-20). See also AIRcRAFT.

royal antelope The world's smallest ante-
lope, Neot/agus pygnweus, of West African
forests.25-30 cm high it is r€d-brown with
wNte underparts; males have short spilry
horns. They are nocturnal.

Royal Ballet The leading British ballet com-
pany and school, founded by hme Ninette de
Valois in 19tii1 Based at the Royal Opera House,
C,ovent GarderL since 1916, it was known as the
Sadler's Wells BaIIet until 1956. Anthony Dow-
ell was its director from 1986 until 2001; the
orrent director is Monie Mason

Royal British Legion An organization for
ex-servicemen and women, founded in 1921

largely through the efforts of Douglas *Haig.

It provides assistance with housing or employ-
ment problems and runs homes for the sick
and aged It also manufactures the Flanders
poppies sold before *Remembrance Sunday.

Royal Canadian Mounted Police (or

Mountles) Canadian police force. Founded
in 1873 as the North West Mounted Police, it
has become famous for the efficiency of its
members, dressed in their distinctive scil-
let tunics, blue breeches, and.wide-brimmed
hats.

Royal Geographical Society A British
learned society, established in 1830 and incor-
porated in 1859, for the advancement of geo-
graphical knowledge. Among other functions
it provides grants to finance expeditions. Two
Royal Medals are awarded annually by the
queen to geographers recommended by the
Striety.

Royal Greenwich obseruatory An ob-
servatory founded in 1575 by Charles II at
Greenwich London" in a building designed by
Sir Christopher Wren The meridial through
Greenwich (0') was internationally adopted as

the prime meridian in 1884 the observatory
was based at Herstmonceux, Sussex (1918-86),

before its main telescope was moved to the
new *Roque de los Muchachos Observatory in
the Canary Islands; the observatory moved to
Cambridge in 19!D.

Royal Horticultural Society A society in
the LIK that exists to further interest in veg-
etables and ormmental plants. Founded in
1804, it now has its headquarters in Vi[cent
Square, London The society promotes ne\ / va-
rieties and rare plants at various shows, the
most famous b€ing the annual Chelsea Flower
Show.

Royal lnstitution One of the first scien-
tiflc research centres, founded by Benjamin
ThompsoL Count *Rumford" in U99. Several
famous scientists have worked at its premises
in Alb€rmarle Street, [,ondon, including *Davy,
*Faraday, and *Bragg.

Royal Marines A corps of trmps, founded
in England in 1664 which sewes on land at s€a
or in the air. Their ranks correspond to those of
the army but they are administered by the
Navy Board. They served in both World Wars,
in the Korean War and in Northem Ireland.

Royal Mant the factory in which the UK's

coins are made. It was formerly in the Tower of
Londo+ moving to Tower Hill in 1811 and to
Llantrisant, South Wales, in 1968. In 1999 the

C
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government announced that it would be semi-
privatized.

Royal National Lifeboat lnstitution
(RNLI) A voluntary organization, founded in
1824, that operates a 24-hour *lifeboat seruice
around British cmsts. Each lifeboat has a full-
time mechmic but the other crew members
are volunteers.

Royal National Theatre Company ,t
British government-subsidized theatre com-
pany established as the National Theatre Com-
pany in 1963. Laurence Olivier, its first director,
was succeeded by Peter Hall in 193, Richard
Eyre in 1988, Trevor Nunn in 1996, and Nicholas
Hytner in 2003. The company's building, de-
signed by Sir Denys hsdun md opened in 1976,

comprises an open-stage theatre called the
Olivier, a proscenium-stage theatr€ called the
Llttieton, and a studio theatre for experimen-
tal plays called the Cotteslm. The prefix Royal
was added in 1988.

Royal Navy (RN) The senior of Britain's
three armed services. Founded in the 9th cen-
tury by Alfred the Great, the RN emerged as

"the wooden walls of England" in the 16th cen-
tury with such victories as that over the Span-
ish *Armada (1588). The 17th century saw
furth€r victories against the Dutch, but little
improvement in the lot of the sailors ("Jack
Tars"). Mutiny filally broke out at the Nore
and Spithead (1797) even as the RN entered its
greatest era with a series of victories mder
*Nelson against Napoleonic France. The
supreme sea power during the 19th century,
the RN fought its last set-piece battle at Jut-
lmd (1916) during World War I. The modern RN
is probably the most dficient navy in the
world and undertakes fishery protection, mine
sweeping, and NATO roles.

Royal Opera fhe leading British opera com-
pany, based at the Royal Opera House in Covent
Garden. The company acquired its present
name in 1969. Conductors with the Royal Opera
have included Sir Thomas Beecham, Karl Rankl,
and Sir Georg Solti. The Royal Opera House also
houses the Royal Ballet. Chairman: Dame Ju-
dith Mayhew.

Royal Shakespeare Company (Rsc) A
British theatre company, founded in 1960 from
the company at the Shakespeare Memorial
Theatre in Stratford-upon-Avon Peter Hall, its
first director, was succeeded in 1968 by Trevor
Nunn, who was joined by Terry Hands in 1978.

Adrian Noble became director in 1991 but his
plans to restructure the company and rebuild
the main Stratford theatre caused opposition;

he was replaced by Michael Boyd in 2002. The
company performs Shalesyreare md modern
plays at Stratford md in London and tours fre-
quently.

Royal Society The oldest and most impor-
tant scientific society in the UK. It originated
in 1645 md ws incorporated by royal charter
in 1662, early members including Sir Christo
pher *Wren and Samuel *Pepys. With the pres-
idency from 1703-27 of Isaac *Newton, the
Royal Society achieved great standing and
finmcial security. The Society publishes scien-
tific papers in the Proceedings and the Philo-
sophicol Transactions, maintains a large library,
disburses grants, and awards medals for scien-
tific achievement.

Roya! Society for the Prevention of
Cruelty to Animals (RsFcA) A British
charity founded in 1824 to investigate reports
of cruelty to mimals. Funded by voluntary
contributions, it has branches in the Common-
wealth

Royal Societyr for the Protection of
Birds (RSPB) A British charity founded in 1889
to protest against the wholesale killing of birds
for their plumage. Since then it has promoted
the conservation of wild birds throughout
Britain.

Royce, Sir (Frederick) Henry (1863-1e33)
British car manufacturer, who fomde4 with
Charles Rolls (187-1910), Rolls-Royce Lrd (19ffi).
ln 18E4 Royce opened an engineering business
in Manchester and in 1904 began to build cars,
which much impressed Rolls and led to the
merger of their businesses. Royce and his team
designed many famous cars and the aeroengine
that became the Merlin (used in Spitfires and
Hurricanes in World War II).

Ruapehu, Mount 39185 17536E An active
volcano in New Zealand, the highest peak in
North Islmd. Heighr: 27y7 m (9775 f tl.
Rub' al-Khali The S part of the Arabian
Desert, mainly in Saudi Arabia- It constitutes
the largest continuous area of sand in the
world. Area: about 80O 000 sq km (308 815 sq mi).

rubber A synthetic or natural organic poly-
mer that is elastic md tough. The name comes
from its ability to erase pencil marks. Natural
rubber, which consists mainly of polyiso
prene-(CHrCHf,.CH,:CHr),-is made from t}re
latex of the *rubber tree (Hetea brasiliensis)
grom in SE Asia. The rubber is coagulated
from latex (using acids) and pressed into sheets.
Vulcanization increases its durability. SyD-
thetic rubbers are made from petrochemicals
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(see orl.). Styrenebutadiene rubber (SBR), now
the commonest synthetic rubber, was intro-
duced during World War II.

rubber plant A tree, Ficus elastict, native to
India and Malaysia, where it grows to a height
of 35 m in forests. Its latex is the source of
Assam or India rubber. Family Moraceae.

rulrella see cERMAN MEAsLBs.

Rubens, Peter Paul (1sz-1640) Ftemish
painter, who lived chiefly in Anrwerp. The
greatest of the "baroque artists, Rubens first
worked for the Mantuan court in Italy
(1500-08). Returning to Antwerp, he painted his
first major works, The Raising of the Cross and
Descent from the Cross (both Antwerp Cath-
edral). Many comissions followe4 including
a cycle for Marie de' Medici (Louwe) and the
ceiling of the Banqueting House, Whitehall" for
Charles L His most personal works are his por-
traits of his fmily, notably Heleflc Foument
with a Fur C'look (KunstNstorisches Museum,
Vienna), and such landscapes as The AArcau de

Steen (National Gallery, London).

Rubicon A stream in N central Italy, which
formed the boundary between Italy and
Cisalpine Gaul in the time of the Romm Re-
public. ln € Bc Julius Caesar precipitated civil
war by leading his army across the Rubicon
into Italy, an illegal act. Hence 'crossing the
Rubicon' has come to mem taking m irrevma-
ble step.

rubidaum (Rb) A higtrly electropositive alkali
metal, discovered spetroscopically by RW.
Bunsen and G. R Kirchhoff in 1861. The element
is soft and silvery-white. It ignites sponta-
neously in air and reacts violently with water.
The isotope eRb is radioactive with a half-life
of 5 x 1011 years and is used in *rubidium-stron-

tium dating. Rubidium forms ionic salts and
four oxides (Rbp, Rb,O, Rb,O3, RbO,). At no 37:

at wt 85.47; mp 39.48'C; bp 688"C.

rubidaum-strontium dat:ng A method
of radiometric dating, used mainly for rocks,
fossils, etc. It utilizes the fact that naturally oc-
curring rubidium contains about 28% of the
radioactive isotope rubidium-87, which under-
goes *beta decay to strontium-87. Thus by
measuring the ratio of rubidium-87 to stron-
tium-87 in the sample, its age may be esti-
mated.

Rubinstein, Artur (1888-1982) Polish-born
US pimist. He acquired a worldwide reputa-
tion, particularly as a performer of Cttopin

ruby A red transparent variety of *corun-

dum, the colour being due to traces of

chromium. It is used as a gemstone and in
lasers, watches, and other precision instru-
ments. Prior to the 14th century rubies were
called carbuncles.

rudd A game flsh,scardinius erythrophthalmts,
found in fresh waters of Europe and W Asia. It
has a stout body,35-,10 cm long, golden- or
olive-brown above and silvery white below,
deepred flns, and golden eyes.

fue An evergreen shrub, Rilia gtawolens,also
known as herb of grace, native to S Europe.90
cm high, it has yellow flowers. The leaves yield
a bitter oil, once used as a spice and in medi
cines. Famil)4 Riltaceae.

ruff An old Wortd *sandpiper, Philomachus
pugnax, tllat breds in coastal wetlands of N
Eurasia md winters on mudflats of South
Africa and S Asia The female (clled a reve) is
25 cm long and has a grey-brown plumage; the
larger male has a double crest and a multi-
coloured collar in the breeding season.

Rugby 5223N 115w A rown in the English
Midlands, in Warwickshire. According to tradi-
tion the game of rugby football originated
here in 1823 at the famous public school (1567),

which was described in Tom Brown's khmldays.
Rugby's industries include engineering and ce-

ment. Population (1997 est): 87 500.

Rogen A C,erman island in the Baltic Sea, 2.5
km (1.5 mi) off Stralsund, to which it is con-
nected by a road and rail causeway. Area: 926 sq

km (358 sq mi). Population (Iatest est):84500.

Ruhr, River R river in w c,ermany, rising in
the Sauerland and flowing NW and W to the
River Rhine. The Ruhr Valley (German name:
Ruhrgebiet) is the centre of the G€rman iron
and steel industry. Length:235 km (1216 mi).

Ruisdael, Jacob van (?7628-821 rhe great-
est of Dutch landscape painters. His baroque
compositions are noted for their dramatic con-
trasts of light and shade. The Jewish Cemetery
(c.1660) is a striking evocation of human mor-
tality.

rum A colourless spirit distilled from mo-
lasses derived from sugar cane. Betterquality
rums are aged in oak casks for several years.

Rumford, Benjamin Thompson,
Count (1753-1814) American-born scientist,
who spied for the British in the American Rev-
olution. In England he carried out scientific re-
search in bal[stics and the thory of heat.
Suspected of spying for the French he left
England in 1785 for Paris and then Bavaria,
where he became a count of the Holy Roman
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Empire. In 1795 he returned to England, where
he helped to found the *Royal Institution
(17esl.

rumanant A hoofed mammal belonging to
the suborder Rumino,ntia (about 175 species),

which includes deer, Gttle, mtelopes, sheep,
and goats. Ruminants are characterized by pos-

session of a four-chambered stomach. Rumi
nants regurgitate their food periodically to
"chew the cud," which helps to break up the
plant cell walls.

Rump Parliament see LoNG eARITAMENT.

Rum Rebellion (1808) A rebellion in Aus-
tralia in which Wi-lliam *Bligh, governor of
New South Wales, was imprisoned by offlcers
of the N€w South Wales Corps. It was incited
by Bligh's suppression of tlre rum traffic.

Rundstedt (Karl Rudol0 cerd von
(1875-1953) German field marshal, who was re-
called from retirement at the outbreak of
World War II, becoming (1912) commander in
chief in France. He was captured in 1915 but his
ill health secured his release.

run:C alphabet An alphabetical wdting sys-

tem used for Norse and certain other Germanic
Ianguages. It originated, probably as a modified
version of the Etruscan or the Roman alphabet,
in the 2nd or 3rd century AD, and went out of
use gradually after the 14th century. The flrnes
were always associated with magical powers.

runner bean A climbing plant, Pha seolus coe-

cineus, also known as scarlet runner, native to
South America and widely cultivated as an an-
nual vegetable crop. Growing up to 3 m high. it
bears usually red flowers, which give rise to
bean pods, 20-60 cm long, that are eaten
cooked. Family: Leguminosae. See also BEAN.

Runnymede (or Runnimede) 5126N 033W
A meadow in SE Englmd, on the S bank of the
fuver Thames near Windsor. The Magna Carta
was granted here by King John (1215).

Runyon, Damon (1884-19t6) US humorous
writer. His stories about New York characters
were first collect d irt Guys and Dolls (79321.

Rupenl Prince (161}-82) Cavalry officer,
who fought for the Royalists in the Civil war;
he was the son of Frederick the Winter King of
the Palatinate and Elizabettl daughter of
Jmes I of England. A charismatic leader, he
lacked the ability to maintain control when
battle commenced. He was defeated at
*Marston Moor (1644) and *Naseby (1645) and
after Charles' surrender was banished from

England. He returned at the Restoration (1550)

and served as an admiral in the *Dutch Wars.

rupture &e HERNTA-

rush A grasslike plant of the genus Juncus
(over 300 species), found worldwide in damp
temperate md cold regioru. Ruhes have tufts
of slender rigid stalks, up to about 1 m high,
bearing long flat leaves and produce many-
seeded capsules. Famil]4 Jilrcoceoe. The neme is
also applied to similar plmts, including the
*bulrustL "flowering rush, and woodrustt

Rushdie, Sir Salman 1rs+z- )Brirish nov-
elist, born in India- His first novel, Grimus l975l,
was followed by the Bmker prizewinner Mid-
nights AtiWrefl (1981), Shame (1983), and Thr
Satanic Vefies (1988), which many Muslims
interpreted as blasphemous. After Ayatollah
*Khomeini's fatwa demmding the death of the
author, he went into hiding. In 1998 the Iranian
government dissociated itself from the fatwa,
effectively ending his ordeal. His most recent
novels are Fury (200ll nd. *nlimar the Clwn
(2005). He was knighted in 2007.

Ruskin, John (1819-1900) British art and so-
cial critic. He wrote Modern Painte$ (1843-60)
to defend the paintings of J.M.W.Turner. In
The Stot,f;s of Venke (1851-53) he promoted the
gothic style in architecture. lnunto This Last
(1862) and other volumes of socid criticism he
denounced materialism and laissez-faire eco-
nomics. During his last years he became insane.

Russell, Bertrand Arthur William, 3rd
Earl (7872-19701 British philosopher. His first
mairr philosophical work, Priflcipio Mathenat-
ico (1910-13), written with AN.*Whitehead,
presented pure mathernatics as a development
of *logic. Our Knowledge of the ExternatWorld
(1914) attempted a new approach to epistemol-
ogy. From his pupil *Wittgensteirf he also ac-
quired a lasti[g interest in language. He was
imprisoned (.lII18) for his outspoken pacifism
and again h 1961 for civil disobedience during
the Campaign for Nuclear Dsarmament. He
was awarded the Nobel Prize for Literature in
llm.
Russell, Ken Fgn- ) British film director.
His films include Wornen in Inve (1969) and con-
troversid biographical fiIms, such as The Musir
ln\)en (lc70l, about Tchaikovsky, Mohlr (19141,

andValentino (lqnl.

Russian The main language of Russia, be-
longing to the East Slavonic family. It is a
highly inflected language and is written in the
*Cyrillic alphabet. The standard form is based
on the dialect of Moscow
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Russian Federation (or Ruisia) The
world's largest country, covedng N Eurasia It
consists of 21 constituent republics, 11 na-
tional-territorial fornations, 6 territorial for-
mations, .D regions, and 2 federal cities
(Moscow and St Petersburg). The area W of the
River Yenisei consists of vast plains and depres-
sions, dissected by the Ural Mountains, while
the E consists mably of mountains and
plateaus. konomy. Russia's mineral resources
include iron ore, cml, oil, gold" platinum and
copper. Industrial products include heavy ma-
chinery, electronic equipment, textiles, and
chemicals. The main agricultural products are
wheat, cotton, fruit and vegetables, tobacco,
and sugar beet. In llD1 the new Russian state
inlerited economic troubles created over
many years under the Soviet Union. Mus pri-
vatization began in 1992, as did reorganization
of agriculture. lnitially there was instability
but owing to high world oil prices and rising
consumer demand the economy has grown
steadily since the flnancial crisis of 1998-99.
Histor)4 little is known of the region's history
until the 8th century AD, when European and
Middle Eastern traders began its exploration.
Control of the area between the Baltic and
Black Seas was established by Scandinavian
adventurers by 1000. Dominated by Kiev from
the mid-1oth to mid-11th centuries, these
Varangian principalities submitted (after 1223)

to tlle overrule of the Mongol Golden Horde.
By the time of the Horde's collapse in the 14th
century, Moscow, ruled by Rurik princes, had
emerged as a powerful principality, becoming
the capital of a united Russia under lvan the
Great in the 15th century. Crntact with W Eu-
rope was establishd in the late uth century by
Peter the Great, who also established the Rus-
sian bureaucracy and educational system and
built a new capital, St Petersburg. By t}re 19th
century Russia had been greatly extended but
its bureaucracy had grown unwieldy md op
pressive, and its Romanov emperors (tsars)
were opposed to any political change. Revolu-
tionary activity began with the Dekabrists'
conspiracy, uncovered in 1825; although serf-
dom ms abolished in 1861, its abolition was
achieved on terms unfavourable to the p€as-

ants and served to encourage revolutionaries, a
group of whom assassinated Alexander II in
1881. Following the *Revolution of 1905, a par-
liament, the Duma, was established in 1906, but
political unrest continued and was aggravated
during World War I by military defeat and
food shortages. The February and October Rev-
olutions (see RUsstAN REVoLUTIoN) were fol-
lowed by civil mr (1918-221, after which

communist control wtr complete. Russia itself
became the Russian Soviet Federal Socialist Re-
public (RSFSR), forming tlle major part of the
Soviet Union. The independent Russian Federa-
tion was created in 1991 with Boris "Yeltsin as
its first president. In 1993 Yeltsin began mdical
economic reforms and forced their implemen-
tation by ordering the military to act against a
defiant lnrliament. A new constitution was en-
dorsed by referendum that year. In 1995 the
Communists b€came the largest party in the
Russian parliament. The republic of *Cheche-

nia achieved de focro independence following a

fierce struggle between separatists and Rus-
sian troops (199{-%), but was reoccupied by
Russian forces (1999-2000). Vladimir "Putin
succeeded Yeltsin as president in 2000 and was
re€lected in 2004. His rule has seen mnomic
progress but has raised concems abut human
rights and media freedoms. Official language:
Russian Currenry: rouble of 100 kopeks. Area:
77V149U sq km (6592658 sq mi). Population
(2W7 estl: 147 W 752. Capital: Moscow.

Russaan Orthodox Church An offshmt
of the Greek Orthodox Ctrurch dating from
the baptism of the emperor Madimir (later St
Vtadimir) in 988. Since 1328 the metropolitan
se€ has been at Moscow.

Russian Revolution (19u) The revolution
between March and November (Old Style Feb-
ruary and october) 19lz that esEblished rhe
world's first communist state. lt bega[ with
the February Revolution, when riots in Petro-
grad led to the establishment of a provisional
government of Duma deputies, which forced
*Nicholas II to abdicate. The failure of Prince
Lvov md then Aleksndr Kerenski (1881-1970)

to end Russia's participation in World War I
and to deal with food shortages led to the
October (or Bolshevik) Revolution, in which
*Lenin seized power and established the Soviet
of Pople's Commissars. In the subsequetrt civil
war (1918-21) the Red Army was ultimately vic-
torious against the anticommunist White Rus-
sians but with the loss of some 100 000 lives.

Russo-Japanese War (1904-05) A con-
frontation arising from conflicting Japanese
and Russian interests in Manchuria- In 1904

Japan attacked Port Arthur (now Liida), which
fell in January 1905. In May a Japanese fleet de-
stroyed Russia's Ba1tic Fleet in the Tsushima
Straits, forcing Russia's surrender.

rust A reddish-brown solid consisting of hy-
drated iron oxide. Rusting is a special case of
corrosioE the mechanism involves the setting
up of a cell in which iron is the anode and a
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metd impurity the cathode. Both water and
oxygen must be present for rust to form al-
though the most serious damage, pitting, is al-
ways found in an oxygen-free portion of metal.

rust funga Fungi, belonging to the order Ure-
dinoles, that are parasites of plants, forming
spots, blotches, and pustules on the stems and
foliage of their hosts. Several are important
pests of cereal crops, including black rust (Puc-

cinia graminisl of wheat. Other important
wheat rusts include yellow rust (P. striironflis)
and brown trust lP. recondita). Phylum: Basid-
iomycota.

Ruth, Babe (George Hel:m k 1895-1 1)

US baseball player. Known as the "Sultan of
Swat,'he kame the top player of the 1920s.

ruth€nium gu) A hard meral of the plat-
inum group, first separated in 18,14 by
K. K. Klaus (1796-18&t). It is used to harden plat-
inum and palladium in eltrtrical contacts and
as a catalyst. The tetroxide (Ruo.) is toxic. The
element shows a wide rmge of *valence states.
At no,14;at wt 101.0'l: mp 2334"C;bp 4150"C

Rutherford, Ernest lst Baron (1871-
1937) English physicist, born in New Zealand.
He made fundamental discoveries concerning
the nature of *radioactivity, distinguishing be,
tween the three types of radiation, which he
named alpha, beta. and gamma rays. Working
with Hans Geiger (1882-1915) he dirovered
that alpha radiation consisted of positively
charged helium atoms. In 1906, he deduced the
existence of a heavy positively charged core in
the atom. which he called the *nucleus. In 1908,
Rutherford received the Nobel Prize for Chem-
istry.

ruth€rfordium see KURCHATovruM.

rutale A brown to black form of natural tita-
nium dioxide, TiOr. It is found in igneous and
metamorphic rocks, in veins, and as fibres in
quartz, known as Venus'hair.

Rutland A historic county in the East Mid-
lands of England The smallest county in Eng-
land, it became part of *Leicestershire in 1974
but was reinstated as an independent unitary
autlority in 1997. Rutland Water is one of the
largest artificial reservoirs in the UK Area: 394
sq km (152 sq mi). Population (2004 est): 36 5O0.

Administrative centre: Oakharrl

Rwanda, Republic of A small landlocked
country in E central Afrie. Lake Kivu forms
most of its W boundary and the land is chiefly
mountainous. Most inhabitants are Bantu-
speaking Hutu, with a Tutsi minority. Economy.
chiefly subsistence agriculture. The principal

cash crop is coffee. Methane gas has been
foud under lake Kivn- History. a Tutsi king-
dom from the 15th century, the area clme
under German East Africa in 1890. From 1919, it
was administered by Belgium as N Ruanda-
Urundi. ln 1959 the Tutsi kingdom was over-
thrown by the Hutrl who declared Rwanda a
republic (1961); independence was recognized
by Belgium (1962). In 1973 the Hutu Maj C,en Ju-
v6nal Habyarimana (1937-94)came to power in
a coup. Ugaflda-based Tutsi rebels, the Rwan-
dan Patriotic Front EPF), invaded in 1g)0 but
were contained by trmps from France, Bel-
gium. and Zaire (now Democratic Republic of
Congo). A transitional multiparty government
was formed in 1992 but in l99l Habyarimana
was assassinated and some half a million Tutsi
were massacred- In the ensuing civil war the
RPF gained control md about two million
Hutus fled into exile; a new government w:ls
established dominated by Paul Kagame (presi-
dent since 2000). The late 1990s saw the repatri-
ation of refugees and the establishment of a
UN International Criminal Tribunal to prose
cute those responsible for genocide. From 1998
Rwandan troops were involved in the civil war
in the Democratic Republic of Congo. Official
languages: Kinyamda and French. Currenqn
Rwanda franc of 100 centimes. Area: 26 330 sq
km (10165 sq mi). Population (20O7 est):
99O7 509. Capitat Kigali

Ryazan 54 37l{ 3943E A city in W central Rus-
sia Founded in 1095, it was the capital of a prin-
cipality until annexed by Russia in 1521
Population (2m2): 521 560.

Rybinsk (name from 1916 unril 1!}58:

Shcherbakort name from 1984 until 199tj An-
dropov) 5801N 3852E A port in W central Rus-
sia, on the River Volga. lt is situated below the
Rybinsk Resenoir, ar artificial lake of 5200 sq
km (2000 sq mi) created in 1911. Population
12m.21:2226s3.

Ryder, Sue see cHEsHrRE, (crorrnrr)
LEONARD, BARON.

Ryder Cup A biennial golf tournament be-
Eween teams from Europe and the USA It was
Erst played between members of the British
and US Professional Colfers'Associations, in
1927. ln 7979 the British team was opened to
contfurcntal golfers. The cup was won by Eu-
rope in 1995 and 1997, by the USA in 1999, and by
Europe in 2002.

Iye A cereal *grass, Secale cereole, native to W
Asia but widely cultivated in cool temperate
and upland regions. l-2 m high it bears a ter-
minal spike,10-15 cm long. The grain is milled
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to produce a dark-coloured flour, used in mak-
ing black bread or for livestock feed

Ryle, Gilbert (190G-76) British philosopher.
His philosophy centred on detailed analysis of
mental concepts. The Conept oJ Mind $9a\ ar-
gued against Descartes' idea of the hman
being consisting of mhd and body ('the ghost
in the machine").

Ryle, Sir Martin (1918-E4) British as-

tronomer; astronomer royal (1972-84). A pio-
ner of radio telescopy, his most important

work was the development of a technique for
studying distant radio sources. In 1974 he
shared the Nobel Prize for Physics.

Ryukyu lslands A group of volcanic and
coral islands in the W Pacific Ocean, extending
almost 650 km (400 mi) from Kyushu to N Tai-
wan. A kingdom until the 14th century, the is-
lands were dominated by the Chinese before
becoming a part of Japan (1&79). They were
under US control (1915-72). Area 2195 sq km
(849 sq mi). Population (20m est): 1 318 000. Chief
city Naha (on Okinawa).
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Saarbr0cken <slsN 658E An industrial city
in SW G€rmany, the capital of Saarland on the
River Saar near the French border. A centre of
the iron and steel industry, it was under
French administmtion in 1801-15, 1919-35, and
1945-57. Population (2004 est): 181 860.

Saarinen, Eero (D10-61) US archittrt, born
in Finland. His most famous building is the
Trals World Airlines terminal at Kennedy Air-
port, New York (1956-62), which has reinforced
concrete vaults spreading outwards to suggest
flight.

Saartand A state (Land) in W Germany,
around the River Saar, a tributary of the
Moselle. The area has often passed between
France and Germany but plebiscites (1935 and
1955) led to union with Germany. Rich in coal, it
has a large steel industry. Area 2569 sq km (992

sq mi). Population (2004 est): 1061375. Capital:
Saarbriicken.

Sabah (former name: North Borneo) A state
in Malaysia in NE *Borneo. Forested and
mountainous, it is largely undeveloped" but on
the western coastal plain rice and rubber are
grown. Copper md oil resources are being ex-
ploited; timber, rubber, and copra are ex-
ported. History: North Borneo was first
coionized by the British in 187, becoming a
protectorare in 1882. In 1963 it joined Malaysia
under its present name. Tension between Mus-
lims and the government led to violence in the
1980s. Area: 76 ils sq km (29 388 sq mi). Popula-
tion (2005 est): 2931 700. Capital: Kota Kinabalu.

Sabines The peoples of the scattered hilltop
communities NE of ancient Rome. The leg-
endary aMuction of the Sabine women by
Roman settlers indicates the early interbreed-
ing of Sabines with Romans. Sabine influence
on Roman religion was especially strong. They
became Roman citizens in 268 Bc.

Sabin vaccine A vaccine that prevents
poliomyelitis, developed by a US virologist,

AB.Sabin (1906-93). It contains a weakened
polio virus that stimulates the body's defence
against polio without causing the disease.

Sabin vaccine is given by mouth (often on a
sugar lump) in tlre€ consecutive doses. See also

SALK VACCINE.

sable A carnivorous mammat Martes zibel-
Iina, native to N Eurasia. It is less thm 50 qn
long and has thicker legs and longer ears than
other *martens. Its coat is thick, soft, and
glossy and is valued as fur (Siberian sable).

sable-toothed tiger Rn extincr *cat thar
lived 30 million years ago and became extinct
in the Pleistocene epoch (1 million years ago).
Smilodon, a Pleistocene forrn" was about the size
of a tiger, with very long upper canine teeth
used to pierce the thick hide of its prey.

saccharin An organic compound (C?H,[{O3S)

used as a sweetening agent in the food indus-
try and as a sugar substitute. It has about flve
hundred times the sweetening power of table
sugar.

Sack+ Sir Jonathan (Henry) (rs4s- )
British rabbi A philosopher by training, he be-
came a rabbi in 1978 and Commonwealth chief
rabbi in 199L His books include The Persistence
of Faith(7981],. He was knighted in 2005.

sacrament In Christian theology, a ritual
having a special signiflcance as a visible sign of
an inner grace itr its participants. The *Roman

Catholic Church md Orthodox Churches ac-
cept seven sacraments: baptism, confirmation,
penance, the *Eudtarist, marriage, holy orders,
and anointing of the sick (formerly extreme
unction). Baptism and the Eucharist are the
only commonly accepted sacraments among
the Protestant Ctlurches.

Sacramento 38 32N 12130w A city in the
US,\ the capital of California on the Sacra-
mento River. Founded in 1839, it grew after the
discovery of gold nearby in 18,18. Linl(ed by
canal (1963) to Sm Francisco Bay, it is a dep
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water port and serves an extensive agricul-
tural area. Population (2000): ,l{)7 018.

tacred ibis An Africm ibis, Threskiornis
oethiopica, that was revered in ancient Egypt.
75 cm long, it is pure white except for dark or-
namental plumes on its back, dark wing tips,
and a black head, neck, and bill. lt feeds in
flocks along rivers.

Sadat Anwar (1918-81) Egyptian statesman;
president (1970-81). Sadat was twice vice presi-
dent (1981-66, 1969-70) before becoming presi-
dent on "Nasser's deattl He moved Egypt away
from the Soviet Union md towards the USd
under the influence of which he negotiated a
peace agreement with Israel in 1979. He shared
the 1978 Nobel Peace Prize with Israel's Presi-
dent Begin. He was assassinated (1981) by h-
lamic extremists.

Sadducees An ancient Jewish religious aad
political parry. They formed a conservative and
aristmratic group centring on the priesthood
in Jerusalem. With the destruction of the tem-
ple the party ceased to exist. See dlso PHAR-
ISEES.
'Sade, 

Donatien Alphonse Frangois,
Marquis de (174G-1814) French novelist.
Most of his works of sexual fantasy and per-
versiorL which include Iilstine al)d ks 120

Journies de Sodome, were written in the 1780s

and 179os, during his mmy years of imprison-
ment for sexual offences. The sexual peroer-
sion "sadism,' in which sexual pleasure is
derived from causing or observing pain, is
named after him.

Sadle/s Wells Theatre A theatre in Lon-
don where Lilian Baylis 11874-7937) established
an opera and ballet company in 1931. From the
1680s the medicinal wells on t}le site were ex-
ploited md its owner, Mr Sadler, later erected a
music hall- In 1753 this became a theatre, which
closed (1878) but was restored by Baylis. Its bal-
let and opera compmies later transferred to
the West End, becoming the *Royal Ballet and
English National Opera respectively. In 1998

Sadler's Wells reopened as a high-tech "dmce
theatre for the millennium" after a multimil-
lion-pound redevelopment.

saffron The dried orange-yellow stigmas of
the saffron crocus (C. sativa), used for flavour-
ing and colouring foods and liqueurs and for-
merly as a fabric dye. The crocus, which has
purple flowers, is cultivated mahly in Frmce,
Spain, and Italy. About 100000 flowers are
needed to produce 1 kg of saffron

sagas Heroic prose narratives in OId Norse,

the best of which were written down in Ice-
land in the 12th and 13th centuries. Character-
istic subject matter was drawn from ancient
Scandinavian oral traditions and included fic-
tionalized accounts of the deeds of Norwegian
kings, for example Heimskringla by Snorri
Sturluson (1178-1241), and heroic legends of the
pagan past.

sage A perennial herb or shrub, Salvia offtci-
aalis, mtive to the Medite[anean region md
widely cultivated for its leaves, which are used
for flavouring foods. It has blue, pink, or white
flowers. See also satvre.

Sage gfouse A large grouse, Cefltrocercus
uroplnsianus, occurring in sagebrush deserts of
western USA It is 75 cm long ald the male has
ornamental wattles and a long slender tail,
which is fanned out during its courtship dis-
play.

sago A starchy food obtained mainly from
the Indonesian sago *pdms (Metoxylofl sagu
and M. rumphii\ c! ltivated in Malaysia- It is ex-
tracted from the pithy stems.

Sahara The largest desert in the worl4 cov-
ering most of N Africa. The terrain consists
chiefly of a plateau with central mountains ris-
ing to 3415 m (11204 ft) and some areas of wd
dunes, such as the Libyan Desert in the NE. The
vegetation is sparse. C,eological evidence shows
that the Sahara was once well vegetated and
that parts were formerly under the sea- There
are large deposits of oil md gas in Algeria and
Libya and phosphates in Morocco and Western
Sahara P.ainfall is minimal and irregular, but
there are numerous scattered oases. Area:
about 9 000 000 sq km (3 474 171 sq mi).

saiga A small antelope, Saiga totarica, of
Asian deserts and steppes. Saigas are slightly
built with a pale woolly coat and a remarkable
swollen snout with convoluted nasal tracts,
thought to be an adaptation for warming in-
haled air or to be related to tleir keen sense of
smell. Males have stmight ildged horns. Saigas

form large herds to migrate southwards in
winter.

Saigon See Ho cHr MrNH crrY.

Saimaa, Lake A lake in SE Finland. It is the
primary lake in a system spread over most of S

Finland. Area: about U60 sq km (680 sq mi).

saint In Christian belief, a person character-
ized by special holiness. In the *Roman Catholic
Church saints formally admitted to the calen-
dar of saints by *canonization can be invoked
as intercessors. *Protestantism rejects the in-
vocation of saints, although the *Ctrurch of

C
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England's calendar recognizes a number of
saints'days.

St Albans 5146N 0 21w A city in SE England,
in Hertfordshire. Here stood the important Ro-

mano-British town of Verulamium, site of th€
martyrdom of St Alban: Roman remains in-
clude a theatre md mosic pavement. The
abbey, founded in honour of the saint in 793

.ro, was made a cathedral in 187. Population
(1991): 80 376.

St Andrews s6 2oN 2 ,lt}W A resorr in E Scot-
land, in Fife Region on St Andrews Bay. An an-
cient ecclesiastical centre, its university (1412)

is the oldest in Scotland. The famous Royal and
Ancient Golf Club was founded here in 1754.

Population (1991): 11 136.

5t Badholomew's Day Massacre The
slaughter of *Huguenots that began on 24 Au-
grst 7572, in Paris. The massaoe was ordered
by Charles IX of France under the influence of
his mother, Catherine de' Medici. Some 3000
Huguenots died il Paris and mmy more were
murdered in the provinces.

St Basil's Cathedral The cathedral of the
Russian Orthodox Church in Moscow built be
tween 1554 and 15@ for Ivan the Terrible. It is
named after the Russian saint, who was buried
there at the end of the 16th century.

St Bernard A breed of Iarge working dog de-
veloped in Europe from Asian ancestors and
employed as a rescue dog by the hospice of St
Bermrd in t}le Swiss Alps since the 17th cen-
tury. It is massively built, having a large head
with drmping ears. The coat is white marked
with red-brown or brindle. Height:65 cm min-
imun
St Catherines 43 10N 79 15w A city and port
in E Canada" in S Ontario at the entrance to the
Welland Ship Canal linking Lakes Erie and On-
tario. Founded in 1790, it is a fruit-farming and
industdal centre and houses Brock University
(1962). Population (19961: 7?0 926.

St Croix (or Santa Crur) A West Indian is-
land, the largest of the US Virgin Islands. The
economy is based on tourism and agriculture.
Atea:2t7 sq km (80 sq mi). Population (2000):

53 234. Chief town: Christiansted.

St David's (welsh name: Tyddewi) 5ts4N
515W A village in SWWales in Pembrokeshire,
the smallest catledral city in BritafuL The 12th-
century cathedml, the largest in Wales, was an
important medieval pilgrimge centre for the
shrine of St David- Population (1991): 1627.

St Dunstan's (full name: St Dunstm's for

Men and Women Blinded on War Service) A
British organization for the training, settle-
ment, and lifelong care of those blhded in war.
It was founded in 1915 by a blind newspaper
proprietor, Sir Arthur Pearson (1866-1921).

St Elmo's fire I small electrical disdnrge,
with a luminous appearance, that is associated
with stormy weather and seen around the ex-
tremities of tall objects, such as the tops of
trees and mastheads.

Saint-Erup6ry, Antoine de (1900-44)
French novelist and ayiator. His novels include
Night Flight (1931) and Wind, Sand and Stars
(1939). He also wrote a fable for childreq The

Little Prinee (79431.

St George's u04N 6144w The capital of
Grenada, on the SW coast. both a port and
tourist resort. Founded by the French in the
17th century, ir was capital of the British wind-
ward Islands from 1885 to 1958. Population

119871:4439.

St George's Channel A chamel between
SE Irelmd md Wales, linking the Irish Sea with
the Atlantic Ocean- Length: about 160 km (100

mi). Maximum width:1.15 km ($mi).

St Helena 15 58S 543WA mountainous island
in the S Atlantic Ocearl a British dependent
territory. Napoleon I was exiled here (1815-21).

Area: 122 sq km (47 sq mi). Population (1994 est):
5157. Capital Jamestown.

Si Helens r.ss zEN 2rl4wA towrinNWEng-
land, in St Helens unitary authodty, Mersey-
side. It has an important glass industry, besides
brick and tile manufacturing, engineering, and
brewing. Population (19!Il): 106 293. 2. A unitary
authority in NW Englan4 in Merseyside. Area:
il|o sq km (50 sq mi). Population (20011:776W.

St Helen+ Mount 4612N 1221lWA volcano
in the US,{ in SW Washington state in the S

Cascade Range. Dormant since 1E57, the moun-
ta.in erupted in May 1980, causing widespread
destruction in which more than 50 people died
Height: 2S0 m (9577 ft).

St Helier4uN 2o7wA market townand re
sort in the Channel Islands, on the S coast of
Jersey. There is a substantial trade in early veg-
etables and Jersey cattle. Population (1996):

27 523.

St James's Palace A royal palace in Pall
Mall, in Iondoru built for Henry VIII on the site
of an l1thrmtury hospital. It was the principal
London residence of the momrch from 1697,

when Whitehall was burnt down, until super-
seded by Buckingham Palace in 1837. Mudr of
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the original building was destroyed by fire in
7W.

St John River,q river in E North America
Rising in Maine, US,{ it flows NE to New
Brunswick, Canada and then SE to the Bay of
Fmdy, where high tides cause the river to re-
verse its course at the famous Reversing Falls.
Length:673 km (418 mi).

St John's 4734N s241w A ciry in E canada,
the capital and commercial centre of New-
foundland. Settled in the 16th century, it is
located beside a huge protectd harbour. Popu-
lation (1995): 101935.

St John's wort A perennial herb or shrub,

EeIiIus Hyryictm (,1O0 species), found in tem-
perate regions. They have yellow fivepetalled
flowers with many st;rmens and many species
are cultivated for ornament, including H. ca-

lycintm (also known as rose of Sharon). Family:
Guttiferae.

St Kalda y 49N 8 34w A group of three small
mountainous islands off the Scottish main-
land the most rvesterly of the Outer Hebrides.
Evacuted in 1930, they are now a nature re-
serve. Area: about 15 sq km (6 sq mi).

St Katts-Nevis, Federation of (or St
Christopher-Ilevis) A country in the West
Indies, in the Leeward Islands in the E

Caribbean Sea- Economy primarily agricultural:
sugar, molasses, cotton, and coconuts are the
main products. Tourism is important. Histor)4
from 1967 it was a UK associated state consist-
ing of three islands: St Kitts, Nevis, and An-
guilla. Anguilla became a separate British
dependency in 1980. St Kitts-Nevis became fully
independent within the British Crmmon-
wealth in 1983. Although the Nevis parliament
announced (1997) plans to secede from the Fed-

eration, a referendum in 199ti failed to s€cure
the two-thirds malrrity required for indepen-
dence. Area: 252 sq km (101 sq mi). Population
(2003 est):,16400. Capital: Basseterre, on St Kitts.

Saint-laurent Yves (1935- ) French fash-
ion designer, who trained with Christian Dior
and took over his fashion house (1957), opening
his own in 1962. He established his reputation
as the first designer to produce ready-tcwear
clothes for the mass market; he has also pro
duced clothes for men and a range of per-
fumes.

St Lawrence RiverA river in North Amer-
ica that belongs to one of the world's greatest
water systems, draining the rcreat lakes into
the Atlantic Ocean. From lake Ontario it flows
NE along the Canadim-US border through t}te

Thousand Islands, a major tourist district.
Above Montreal it enters Canada and lnsses
through rapids where hydrmlectricity is pro,
duced At quebec it broadens into a long estu-
ary that merges with the Gulf of St Iawrence,
an arm of the Atlantic Ocean and a major fish-
ing ground. The St Lawrence valley is an im-
portant agricultural and industrial belt as well
as a rail, water, and road corridor. The St
Iawre[ce Seaway is a navigable waterway
through the St Lawrence River and the Great
lakes, completed in 1959. With a season of over
eight months, it admits ships of up to 9000
tons. Length: Lake Ontario to Quebec 4t|0 km
(298 mi); St Louis fuver headwaters to Anticosti
Island 3395 km (2110 mi).

St Louis 38 4oN 90 15w A ciry and port in rhe
USA, in Missouri on the Mississippi River. A
major centre in the colonization of the West, it
is now a large industrial and university city
and an important agricultural market. Popula-
tion (2000):32t8189.

St Lucia An island country in the west Indies,
in the Windward Islands in the E Caribbean
Sea. It is a mountainous islald of volcanic ori-
gin. The population is mainly of African de-
scent. Ecoflom)4 mainly agricultural, the mai[
crops being bananas and coconuts; there is a
growing toudst industry. Historl St Lucia was
colonized by the French in the Uth century
and ceded to Britain in 1814. It becme inter-
nally self-governing in 1967 and fully indepen-
dent within the British C,ommonwealth in
1yl9. Official language: Englisll Currenc),: East
Caribbean dollar of 100 cents. Area: 616 sq km
(238 sq mi).Population (2003 est): 162m0. Capi
tal: Castries.

St Mark's Cathedral The cathedral church
of Venice since 1807. It was built in the 9th cen-
tury to house the relics of St Mark but rebuilt
in the 11th century after a fire. Designed as a
Greek cross surmounted by five domes, it is
strongly influenced by Bfzantine art and is fa-
mous for its opulent mosaic and sculptural
decoration.

St MoriE 46 30N 9 51E A resort in SE Slr'itzer-
land, on St Moritz lake. A renowned winter-
sports centre, its Cresta Run (for bobsleds)
dates from 1885. Population (latest est): 5335. AI-
titude 1822 m (5978 fti.

St Paul 45ooN 931ovr' A city in the USd the
capital of Minnesota on the Mississippi River
adjacent to Minneapolis; the Twin Cities com-
prise the commercial and industrial centre of
an extensive grain and Gttle area. Population
(2000): 2s9 606.

C
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St Paul's Cathedral The cathedral of the
dimese of london; there have been five cath-
edrals on this site, the first three of which were
Saxon. The present building was designed by
Sir Christopher *Wren and replaced the Nor-
man structure burnt down in the Great Fire. It
features a traditional cruciform pla! a classi-
cal two-tiered portico, a great dome, and flank-
ing towers.

St Peter"s Basilica The basilica in the Vati-
can Ciry, Rome. It dates from the 15th century
and replaced the original gothic building. It is
the largest church in the world Its general
shape was determined by Donato Bramante
l.74/l-1574],, although it was designed together
with its enormous dome by *Michelangelo. Gi-
acomo da Vignola (1507-73) continued the work
and the nave and fagade were added by C-arlo
Maderm (1556-1629). *Bemini completed the
building in the 17th century.

St Petersburg (name from 1914 until 1924:

Petrograd; name from 1924 until 199L Len-
ingrad) 5955N 3025E The second largest city
in Russia and the capital of an autonomous re
gion (oblast), at the head of the Gulf of Finland
on the River Nerra It is a malrr industrial and
commercial centre and its port, although
frozen between January and April, is one of the
largest in the world. Buildings include the
Peter-Paul Fortress, the Winter Palace, and the
Gostiny Dvor. History: the city was founded
(U03) by Peter the Great and was the capital of
Russia from U12 until 1918, replacing
Archangel as Russia's main seaport. In tJle late
19th century it developed as an important in-
dustrial centre. St Petelsburg was prominent
in both the *Revolution of 1905 and the 1917

revolution (see nussrAN REvoLUTrox). During
World War II the city withstood a siege by the
Germans (8 September 1941-7 January 1914),

in which nearly a million people perished. Pop-
ulation (1999 est): 4169400.

saant-sa6ns, Camille (183s-1921) French
composer, conductor, pianist, and organist. His
compositions include 12 operas, five sym-
phonies, The Caraivol oJ the Animals (published
posthumouslp ?8.22l fot rwo pianos and or-
chestra, and five piano concertos.

St Sophia (or Hagi6 Sophia) A building in
Istanbul. In 537 *Justinian I erected a Byzan-
tine church of great size and beauty to replace
an earlier church (326) founded by Consta[tine
l. In 1453, after the Turkish conquest, this be-
clme a mosque with added minarets. It was
converted into a museum in 1935.

St Thomas 1822N 6457W A west lndian is-

land in the US Virgin Islands, in the Lesser
Antilles, once a mali:r sugar producer md
slavetrading centre. Tourism is of major im-
portance. Area: 83 sq km (28 sq mi). Population
(2000): 51181. Capital Charlotte Amalie.

St Vancent Cape 3701N 859w A promon-
tory in the extreme SW of Portugal, in the Al-
garve on the Atlantic Ocean- Several narral
battles have been fought off the cape, indud-
ing the British defeat (1i97) of the Spanish fleet
during the Napoleonic Wars.

St Vancent and tdre Grenadines a coun-
try in the E Caribbean Sea, in the Windward Is-
lands of the Lesser Antilles. It consists of the
principal island of St Vincent and its depen-
dencies of the Grenadine islets. Economy based
on agriculture; bananas, taro, and sweet pota-
toes are the main products. Histry a British
possession since 1763, it became fully indepen-
dent within the Commonwealth in 11179. Area
390 sq km (rS0 sq mi).Population (2003 est):
113 000. Capital: Kingstown.

sak6 (or rice wine) An alcoholic drinl< made
in Japan from steamed rice to which a special
yeast is added and slowly fermented- It resem-
bles a light sherry in taste and is served war[L

Sakhalin a nussian island mountainous and
foreste4 b€twe€n the Sea of Okhotsk ard the
Sea of Japa+ divided from the mainland by the
Tatar Strait. The island has coal, iron, and fish-
eries; major off-shore reserves of gas and oil
were discovered in the 2000s. It has also been
used as a pLace of exile. At times it belonged to
Japan but was reannexed by the Soviet Union
in 1915. Area:76000 sq km (29300 sq mi). Popu-
lation (2000 est): 598000. Main towlu Yushno
Sakhdinsk.

Sakharov, Andrei Dimitrievich (rgzr-
89) Soviet physicist. After helping to develop
the Soviet hydrogen bomb during the 1940s

and 1fi)s he spoke out against nuclear
weapons in the 1960s and argued for freedom
of speech in the Soviet Union He was awarded
the Nobel Peace Prize in 198. His exile tocorkii
(Nizhnii Novgorod) in 1980 aroused interna-
tiond protest and ended in 1985. In 1989 he was
elected to the new Soviet People's Congress of
Deputies.

Saki (ft(ector) H(ugh) Munro: 1870-1916)
British writer. Born in Burma, he settled in
London in f908. He published several volumes
of hmorcus short stories, lmy of which fe-
tured his fastidious and snobbish heroes Clovis
and Reginald Hewas killed inactioninWorld
War I.
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Saladin (a137-93) The leader of the Muslims
against the Crusaders in Syria- He obtained
control over the Muslim lands in Egypt, of
which he became sultan in 1y5, and Syria- He
then eptured the Kingdom of Jerusalem fol-
lowing his great victory over the Crusaders at
the battle of Hattin (1187). During the third
*Crusade he won his legendary reputation as a
cNvalrous warrior.

Salam, Abdus (1926-%) Pakistani physicist,
who became professor of physics at Imperial
College, London, in 1957. He was also director of
the International Centre for Theoretical
Physics in Trieste. In 1979 he shared the Nobel
Prize with the US physicists Sheldon Glashow
(1932- ) md Steven Weinberg (1933- ) for
their work on "weak interactions.

Salamanca 4058N 54o!v A city in central
Spain, in Salamanca- During the Peninsular
War the battle of Salarnanca was fought here
on 22 July 1812, in which Wellington secured a

decisive victory over the French Al intellec-
tual centre of Renaissance Europe, Salamanca
remins al important cultural centre with a
university (founded 1218). lts many notable old
buildings include two cathedrals and it has a
fine Roman bridge. Population (1998 est):

158 457.

salamander A tailed *amphibiaa belonging
to a widely distributed order (Urodela ot Cau-

datai atJr,ut 225 species). Salamanders have
short legs and long bodies and move by bend-
ing the body from side to side to give as wide a
movement as possible for their feet. They usu-
ally hide in damp places when not hunting
small worms and insects. ThEir habits range
from wholly aquatic to wholly terrestrial. See

clso NBwr.

Salazar, Ant6nio de Oliyeira (1889-1970)

Portuguese dictator, prime minister from 1932

to 1968. His New State repressed opposition and
fought long colonial wars in Africa, which
gravely impeded the country's economic devel-
opment.

Salerno <oaoN 14,16E A port in ltaly, in Cam-
pania on the Gulf of Salerno. Founded by the
Romans in 197 Bc, its medical school flourished
in the middle ages. It was the scene of heavy
fighting during WorldWar II (1943). Population
(2000 est): 142 055.

Salford 1. 53 30N 276\ t A city in NW Eng-
land. in Salford unitary authority, Greater
Mmchester, on the River Irwell md the Man-
chester Ship Canal. The docks have been rede-
velolred for business and leisure. The Lowry, a

major art gallery md cultural centre nmed in
honour of L. S. *Lowry, opened in 2000. Popula-
tion (1991): 227 ffi. 2. A uitary authority in
NW Englald, in Greater Manchester. Area:97
sq km (37 sq mi). Population (2001): 216 119.

Salic Law The law of the Salian *Franks is-
sued under Clovis in the early 6th century.
Owing little to other contemporary law codes
or to Roman law, it is concerned with both
criminal and civil Iaw. Its importance for later
periods lies in its prohibition against women
inleriting land. This canon r{as invoked in
France in 1316 and Ii21 to prevent a womaD
from succeeding to the throne and, in 1328, Ed-
ward III's claim to the French Crown was re-
jected on the grounds that his claim was by
female descent.

Salieri, Antonio (7250-1825) Iralim com-
poser and conductor in Vienna from 1766. His
pupils included Beethoverl Schubert, and Liszt.
Because of his rivalry with Mozart, he was fan-
cifully credited with having poisoned hirn.

Salinger, J(erome) D(avid) (1e1g_ )us
novelist, who achieved success with his novel
of adolescent alienation Tlu Catcher in the Rye
(1951). Later works include Franny and Zooey

(1961), md Sewour, An lntroduction (1%3), but
he subsequently became a recluse and pub-
lished very little.

Salisbury 51osN 148WA city in S Englm4 in
wiltshire at the confluence of the Rivers Avon
and Wylye. Its 13th-century cathedral has the
highest spire in the coutry, 123 m (403 ft).
Industries include light engineering and
tourism. Nearby is Old Sarum, the site of an
Iron Age hill fort with extensive earthworks:
settlement here continued until the l3th aen-
tury. Population (1996)': 39 437.

Salisbury, Robert Cecil, lst Earl of See

BURGHLEY, WILLIAM CECIL, LORD.

Salisbury, Robert Arthur Talbot
Gascoyne-Cecil, 3rd Marquess of
(1830-1903) British statesman; Conservative
prime minister (1885-86, 188632, 1895-1902).

Elected an MP in 1853, he became Dsraeli's for-
eign secretary in 1878. As prime minister he
sered as his own foreign secretary (except in
1886 and 1900-02) and his policy has been char-
acterized as one of 'splendid isolation."

saliva The fluid secreted by three pairs of
salivar5r glan{5 lround the mouth in response
to the sight, smell, taste, or thought of food. Its
major role is to bhd the fmd particles and to
lubricate the mouth and guuet.

Salk vaccine The first successful antipolio

&



Sallust 778

rc

vaccine. Given by injection, it was developed by
the US virologist J.E.Salk (1914-95) md fi$t
used in 1954. It has been replaced by the Sabin
vaccine in many countries.

Sallust (Gaius Sallustius Crispus; c.86-c.34
Bc) Rornan politican and historian Expelled
from the Senate for alleged immorality, he
supported Julius Caesar in the war against
Pompey and becme governor of Numidia" He
was accused of corruption and extortion ud
retired from politics in about .14 Bc. His b€st-
known works are the monographs Bellum
Catilinae and Bellum lugwthinum.
salmon One of several fish of the genera On-
corhynchus or Salmo, especially the Atlantic
salmon (S. salar)-a valuable food and game flslt.
It has an elongated body, up to 150 cm long, and
two dorsal fins. Salmon live mainly in the sea,

feeding on other fish but migrate into fresh
water to spaw1 The spawned fish (kelts) either
die or return to the sea and spawn in successive
years. On hatching the young flsh are knom as

parr once they start feeding. At about two
years the coat becomes silver and the fish
(smolt) migrate to the sea to reach maturity.
After about two to three years they return to
their native spaming waters as grilse, guided
upstream by thefu sense of smell. Family:
Salmonidaet order: Salfroni f orme s.

Salmond, Alex (1954- )Scottish politician;
leader of the Scottish National Party
(1990-2000; 2ffi4- l. Following elections in
2007 he became first minister of Scotland at
the head of a minority administration.

Salmonella A genus of rod-shaped bacteria
that are parasites of animals and man and
cause several diseases: S. typhi nd S. parotyphi
cause *ty?hoid fever in humans while S. ty-
phimurium is a common cause of food poison-
ing.

salsify A biennial herb, Trogopogon pori-
/oliils, native to the Mediterranean regiorl It is
cultivated in temperate rregions for its fleshy
white root, supposed to taste lik€ oysters when
cmked. The plant has long narrow leaves, used
in salads, a head of purple flowers surrounded
by stiff pointed green sepals. Family: Comrysi-
Lae.

salt 1. (sodium chloride; NaCl) The crystaliine
solid that is used for seasoning and preserving
food and is present in sea water md halite,
which are its chief sources. It has an important
function in the human body and is used in the
mmufacture of my chemicals, such as soap,
fertilizer, and ceramics. 2. Aly similar com-

pound formed, together with water, when an
acid reacts witfi a base.

Salt Lake City 4045N 111s5w A city in the
USA" the capital of Utah near Great Salt Lake.
Fomded iD 1847 by the Mormons under the
ladership of Brigham Yomg, it is the world
headquarters of the Morrnon Churdr- Popula-
tion (20&1 est): U8 605.

saltPetre (potassium natrate or nitre:
KNOJ A white crystalline solid used u a fertil-
izer, a food preservative, and in *gunpowder

md fi.reworks.

saltwort An annual or perennial herb be-
longing to the widely distributed genus Salsola
(50 species), found on seashores and salt
marshes. They have fleshy spiked leaves. Fam-
rly, Aetopodiaceae.

Salvador 1or Bahia) 12s8s 3829w A porr in
NE Brazil" the capital of Bahia state on the At-
lantic Ocearl It has a flne natural harbour. Pop-
ulation (2005 est): 2 672 5oo.

Salvation Army The international Christ-
ian organization founded in 1865 in London by
William *Bootlr- Its members wear a character-
istic uniform on public mcasions. It is famous
for its smial md evangelistic work.

Salvia A genus of perennial herbs and shrubs
(about 70O species), widely distributed in tem-
perate and tropical regions. Many are culti-
vated for ornament, including the Brazilian
scarlet sage (S. splefldens) and the blue-flowered
S. patens. Common *sage is the culinary herb.
Famlly: Labiatae.

Salyut a series of manned Soviet space sta-
tions first launched into earth orbit in ffi
Crews were conveyed to and from the orbiting
laboratory by Soyuz spacecraft. They lived in
weightless conditions, sometimes for very long
periods, conducting a variety of exlreriments
and observations. The series was superseded by
the *Mir space stations.

Salzburg +z stN 13 03E A city in central Aus-
tria, the capital of Salzburg. It has mmy flne
buildings. Mozart was born here and a famous
musical event, the Salzburg Festival, is held an-
nually. Popuhtion (2004 est): 145 680.

Samar The third largest island in the Philip-
pines, in the Visayan Islands linked by bridge to
Lelte. Its frequent typhmns restrict agricul-
ture; the chief products are rice, coconuts, and
hemp. Copper and iron ore are mined. Area
13415 sq km (5181 sq mi). Population (2000):

1 517 585. Chief town: Catbalogan.

Samara (name from 1935 until 199t Kuiby-
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shev) 53 10N 50 10E A port in SW central Russia,
on the River Volga. Population (1999 est):
1168 000.

Samaritans 1. A pmple of ancient Samaria
(now in N Israel), with a religion closely akin to
Judaism but much disliked by the Jews. They
declined under Muslim rule. 2. A British tele-
phone and e.mail service for the suicidal and
despairing, started in 1!53 by the Rev Chad
Varah (1911- ) in a London church (St Stephen
Walbrmk). A nonreligious charity, it offers a
nonprofessional confidential and anonymous
service to anyone in distress through over 200
UK branches. Many overseas branches belong
to the associated B€frimders International

samarium (Sm) A *lanthanide element, dis-
covered 1879, that occurs naturally, with other
lanthanides, in monazite (CePO4). At no 62; at
wt 150; mp 1074oC: bp f94"C.

Samarkand 39,ON 66 57E A city in E Uzbek-
istarl It was the chief junction of the ancient
*Silk Road between China and the Mediter-
ranean and, conquered by the Arabs in the
Eth century, became the Abbasids' capital
(9th-10th centuries) and a great Islamic centre.
In the 14th century it kame the capital of
Timur's mighty empire, coming later under
the rule of the Uzbek people (16th-1fth cen-
turies). The city's remarkable historic build-
ings indude Timur's mausoleum. Population
(1998 est):388000.

Samoa, American An incorporated US ter-
ritory in the S central Pacific, consisting of Tu-
tuila and several smaller islands in the E
Samoan archipelago. Agriculture is the main
occupation; canned tuna is an important ex-
port. An elected legislature with limited law-
making powers was established under the
constitutions of 19i0 and 1967. Area:197 sq km
fz6 sq mi). Population (2001t 58000. Capital:
Pago Pago.

Samoa, lndependent State of (name
until 1997; Western Samoa) A country in the S

central Pacific; the main islands are Savai'i and
Upolt. koruny. subsistence agriculture is the
main occupation; exports include copra, ba-
nanas, and cocoa. Food processing, fishing, and
tourism are also important. Histo4a a German
protectorate until World War I, Western
Samoa was subsequent under New Zealand
control until it became indep€ndent in 1X2.
The following year Susuga Mdietoa Tanu-
mafili Il (1913- ) became head of state for life.
Universal adult suffrage was introduced in
1990. The Human Rights Protection Party
under Tofilau Eti Alesana has played the lead-

ing role in government since 1996. Official lan-
guages: Samoan and English" Currency: tala
(Samoa dollar) of 100 sene. Area:2842 sq km
(1097 sq mi). Population (2003 est):179000. Capi-
tal: Apia.

Samoyed (dog) A breed of dog developed in
Siberia and used b,y the Samoyed trib€smen as

a sledge dog. It is robustly built with husky-
like features; tie white or cream coat consists
of a short soft undercoat and a long coarse
outer coat. Height: 51-56 cm (dogs);46-51 cm
(bitches).

Samoyed (people) A group of Siberian peo
ples of the tundra and N forest region of cen-
tral Russia- They were traditionally nomadic
reindeer hunters and fishers, but are now
mainly settled as reindeer breeders. Shaman-
ism dominates their religious life. The five
Samoyed langlages belong to the Uralic fam-
ily, only Nenets (or Yurak) having a consider-
able number of speakers.

Sampras, Pete (P71- ) US tennis player
who was Wimbledon singles champion in
193-95 anLd 7997-2000. He won the US Open in
1990, 1993, 1995, and 1996.

$mufai The provincial warriors who rose to
power in Japan in the 11th century. Most be
came the vassals of daimyo (fetdal lords). The
samurai class was sharply divided from other
classes by its superior status and muked dis-
tinctions also existed within its own ranks.
After the Meiji restoration (1868) the samurai
lost their special position but ex-samurai be-
came leaders in various areas of modern Japan-
ese life.

Sana'a 15 23N 4414E The capital of Yemen, in
the west of the country. Notable buildings in-
clude the Great Mosque, where there is a sacred
Muslim shrine. Population (1995): 972 000.

San Andreas Fault A fault in rhe earth's
crust, 1200 km (750 mi) in length, running
along the margin berween the Pacific tectonic
plate (see PLATE TEcToNrcs) and the North
American plate in NW california. In 1906 a hor-
izontal displacement between the plates of
about 6 metres and a lateral displacement of 1

metre caused an earthquake that devasted San
Francisco: in 1989 and 1994 earthquakes caused
further damage to the city. It is named after
San Andreas Lake, through which it passes.

San Antonio 2925N 9830w A ciry in rhe
US,\ in Texas. Founded in u\8, it was the scene
of the Mexican attack on the *Alamo (1E36)

the Texan revolution. San Antonio has

q

during
several military bases and is a corDmercial and
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industrial centre for a large agricultural re-
gion. Population (2A0ol: 1 144 6$.

sanctions Penalties imposed for breaking a
law, especially international law. They were
first imposed by the *League of Nations on
Italy following its invasion of Ethiopia- More
rcent examples of rconomic sanctions were
those imposed by the UN against South Af-
rica (1985-94); Iraq (1990-2003): and Serbia
(7ez-2o00).

sand Unconsolidated grains of rock, varying
in size from 0.06 to 2.00 rnm in diameter. Con-
solidated sands form rsandstones; grits are
coarse sandstones with angular grains. Most
sands consist mainly of quartz derived from
the weathering of quartz-bearing rmks. Smd
is used in glass and cement production, and as

an abrasive.

Sand, George (Aurore Dupin, Barome
Dudevmt;1804-76) French novelist. Her first
book, Indiana (1832), the first of an enormous
number of successful novels. Arirong her many
lovers were A.lfred de Musset and Fr6d6ric
Chopin.

Sandalwood An evergreen tree belonging
to the genus Sa"talum (about 25 species), native
to SE Asia and the Pacific lslands. The true san-
dalwood p albuml is partially parasitic on the
roots of other trees. Its white wood is used to
make boxes and furniture and, when distilled,
yields sweet-scented sandalwood oil. Family:
Santaloceae.

sand dollar A marine invertebrate animal
belonging to an otdet llypeastroida) of *echin-

oderms. Its round flat rigid body is covered
with small spines and saclike organs (tube feet).
Sand dollars live on the sea bed and sift minute
food particles from the sand in which they
burrow. Class: Echinoidea.

sanderling A bird,Calidris alba,that nests on
Arctic cmsts and winters on shores worldwide.
20 cm long, it has a rust-coloured upper
plumage, changing to palebrown in winter,
and a long white wing stdpe. It feeds on
shrimps, sndhoppers, and molluscs with its
straight slender bill. Family &oloporidae (sand-
pipers).

Sandfly A small fly belonging to the widety
distributed genus Phlebotomus. Sandflies are
among the worst pests of the tropics: the
bloodsucking females can give a painful bite
and several species are carriers of serious
human diseases. The name hu also been used
for many bloodsucking *gnats and *midges of
sandy places.

sand hopPer A small terrestrial jumping
*crustacearL also called beach hopper and sand
or beach flea, belonging to the family T4litri-
dae. Its body is laterally flattm€d and lacks a
carapace. During the day it is buried in sand
but at night it emerges to feed on orgaaic de-
bris under stones, etc. Otdet: Amphilnda.

Sandhurst 5102N 034E A village in SE Eng-
land, in Bracknell Forest unitary authority,
Berkshire. The Royal Military Academy (1799)

for training officers moved to nearby Camber-
ley, Surrey, in 1916 but is still known as Sand-
hurst. Population (1991): 19 153.

San Diego 32 4sN 11710\,v A ciry in the USA
in California on San Diego Bay. It has a US naval
base and naval air service facilities and is ttre
site of a scientific research centre. Population
(2000],:7223aO0.

sand lizard A slender long-tailed European
lizatd, Lacma agilis, occurring in sandy re-
gions. It has whitHentrd dark spots along its
pale-brown or grey back. Family Lqcertidae.

sandpaper A wading bird belonging to a
family (&olopacidae; 82 species) occurring
chiefly in the N hemisphere, breeding in
northerly latitudes and migrating south to
winter. Sandpipe$ typically have long legs,
long wings, a mottled brown or grey plumage,
which commonly changes colour seasonally,
and a long slender bill. They nest in marshy re-
gions or on mud flats. Uder: Aaradriifcrmes
(gulls, plovers, etc.).

Sandringham s2.DN 030E A village in E
Englan4 in Norfolk The Sandringham estate
was bought byQueen Victoria for the Frince of
Wales (later Edward VII) in 1851. Sandringham
House remains a royal residence. Population
(latest est): 440.

Sandstone A sedimentary rock consisting of
comolidated *sand, cemented mainly by cal-
careous, siliceous, or ferruginous minerals.
They may be deposited by wind action in
deserts or in shallow seas, estuaries and deltas,
and along low-lying coasts by water. Sand-
stones vary in colour from red to yellow to
white according to the presence of other min-
erals in addition to the quartz

Sandwell A unitary authority in W central
England, in West Midlands. Area: 86 sq km (33

sq mi). Population (2ml\:28290L

San Francisco 37 qN t222tw A city in the
US.t in California situated on a peninsula be-
twen San Francisco Bay and the Pacific Ocem
It is a maJbr seaport, a financial and insurance
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centre, and a major cultural centre. Landmarks
include the San Francisco-Oakland Bay Bridge

0ql5), the Golden C,ate Bridge (1937I China-
town" and the city's cable cars Founded by the
Spanish in 126, it was captured by the USA
(1846) during the Mexican War. It expanded
rapidly following the discovery of gold in Cali-
fornia (1848) and it was during this p€dod that
the first Chines€ settled in the city. In 1906

movment in the san Andreas Fault led to dev-
astation of the city by an earthquake and
threeday fire. In 1989 another earthquake
caused about 70 deaths. Population (2000):

7t6733.

Sanhedrin The highest court of the Jews,
which met in Jerusalem. Its composition and
its jurisdiction varied with its history. ln New
Testment times, the high priest was president
and its functions were administrative judicial,
and religious

San Jos6 37 20N 12155w A city in the US,t in
California on the S arm of San Francisco Bay.

Founded in 177, it was the first city in Califor-
nia and state capital (1849-51). Situated in the
fertile Santa Clara Valley, it has many food-
processing plants and wineries as well as aero-
spa.ce and electronics industries. Population
(2000):89a943.

San Jos6 950N 8402w The capital of Costa
Rica. situted in the centre of the country in a

high fertile v"alley. It was founded in 736: a
university was established in 1843. Population
(2000 est): 344 349.

San Juan 18 29N 66 08w The capital and main
port of Puerto Rico, in the N. Founded by the
Spanish in 1508, it was captured by the US navy
in 1898. It expanded considerably in the 20th
century and is now also an industrial and
tourist centre. Population (2000): 421 958.

San Marino, Republic of A small inde-
pendent republic an enclave in Italian terri
tory, situated on the slopes of the Apennines
mountain range, SW of Rimini Economy farm-
ing, winemaking, tourism, and the sale of
postage stamps are the main sources of in-
come. Historl dating from the 4th century AD,
it was an independent commune by the 12th
century. In 1862, rhe newly established king-
dom of Italy guaranteed San Marino's indepen-
dence and a customs union. Executive power
lies in the C,ongress of State and two regents
elected by the Great md General C.ouncil Offi-
cial language: Italiarl Currenclx euro of 100

cmts. Area: 51 sq km (24 sq mr) Population
(2003 est): 29 2m. Capital: San Marino.

San Martin, Jos6 de (128-18s0) south
American soldier and statesmail the national
hero of Argentina After participating in t}re
struggle of Buenos Aires agairut the Spanistr.
he raised an army in tugentina (1814-16), which
he led across the Andes: with Bernardo *O'Hig-

gins he defeated the Spanish at Chacubuco
(18U) and Maipo (1818), achieving the liberation
of Chile. In 1821 he entered Lima, proclaimed
the independmce of Peru, and became its "pro
tector." He resigned in 1822, after differences
with Bolivar.

San Salvador 1359N 8918w The capital of
El Salvador, situated in the centre of the coun-
try. Founded by the Spanish in 1525, it become
apital in 1839. It has suffered severe earth-
quakes, most recently in 1986, and in 1989 wit-
nessed conflict between rebel and government
f orces. Populat ion {'798.2],: 422 57 0.

San SebastiSn 43 DN 1 59w A seaside resort
in N Spairu in the Basque Provinces on the Bay
of Biscay. It possesses a cathedral and palace.

Population (191): 169 933.

Sansevieria A genus of herbaceous peren-
nial plants (50 species) native to tropical and S

Africa and S Asia- They have a basal rosette of
stiff swordlike leaves arising from thick creep-
ing underground stems (rhizomes). S. trifasci-
ata var. lautentii (mother-in-law's tongue) is a
popular house plmt with long laves, striped
green and yellow. The leaves of several species
yield a fibre used for ropes, mats, etc. Famil],:
Liliareae.

Sanskrit The classical literary language of
the Hindu scriptures, belonging to the IndG
Aryan family. From it the Prakrits and modern
N Indian languages developed It was spoken in
NW India from 1500 Bc, becoming a scholarly
language in the 5th century Bc, and is still used
as a sacred language. It is highlycomplex and is
written in the Devanagari script.

Sansovino, ,acopo Uacopo Tatti: .1.185-

1570) Florentine sculptor and architect. From
1527 he introduced the High Renaissance style
to Venice, serving as t}le city's chief architect
until his deatll His works indude the library
of St Mark's Cathedral (from 157) and the
gigantic statues of Nepurc and Mors in the
Doge's Palace (from 15*l).

Santa Anna, Antonio L6pez de
(1794-1876) Mexim mldier md statesman;
president (1833-35) and dictator (1839, 7U7-45L
He dominated Mexican politics from 1823 until
driven into exile in 18,[5. He is b€st known for
his defeat of Texan forces at the *Alamo (1836).

C
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Santa Cruz 17 45S 63 14W A ciry in SE Bolivia-
It is the commercial centre for an area produc-
ing chiefly sugar cane, rice, and coffee. Mai:r
industries include the manufacture of ciga-
rettes and sugar refining. Population (2000 est):
7016737.

Santayana, George (U53-1952) Spanish-
born US philosopher and poet. His philosophy
was set out in Realms oJ Being (1927-40). His
witty md urbane works include The liJe oJ
Reasoa (1905-06), kepticisn and Animol Faith
11923), and The Last P urit an (L9351.

Santiago (or Santiago de Chale) 333sS
70 4OW The capital of Chile, situated in the cen-
tre of the country at the foot of the Andes. It
was founded by the Spanish in ltl1 and is now
a major industrial centre. Population (1999 est):
4640635.

Santo Domingo 1832N 6950w The capital
of the Dominican Republic, a port on the S

coast. Founded by Columbus in 1496, it became
the capital of the first Spanish colony in the
Americm and is the site of the first cathedral
(1521) md the first university (1538) in the New
World. It became capital of the new Dominican
Republic in 18,14 Population (1993): 1 555 656.

Santos 2356s $22w A city in sE Brazil, in
S5o Paulo state on the Atlantic Ocearl It is the
leading coffee port of the world Population
(2000): a15 s53.

55o Luis 234S,+416W A port in N Brazil, the
capital of Maranheo state. The chief exports
are babagu palm products, cottorL sugar, and
balsam. It is the site of the University of
Maranieo (1966). Population (2000, urban ara):
834968.

Sa6ne, River A river in E France, rising in
Lorraine and flowing mainly S to join the River
Rh6ne at Lyons. It is lfuked by cml to the
Rivers Moselle, Rhine, Loire, Seine, and Meuse.
Length:.180 km (298 mi).

S5o Paulo B33S 4639ryrr' The largest ciry in
Brazil, the capital of Sdo Paulo state. Founded
in 1554, it grew rapidly after 1880 with the de-
velopment of coffee plmtations. Coffee re-
mains important but its industries have
diversified md it is now the fastest-growing
city in Brazil. Population (2000): 9 785 640.

S5o Tom5 and kincape, Democratac
Republic of A small island country off the
cGst of West Africa in the Gulf of Guinea- It
comprises the two main islands, which have
coastal plains rising to volcanic mountains in
their interiors, together with two islets. Most

of the population is descended from African
slaves and southern Europeans. Economy.
chiefly agricultural: the main crops are cocoa.
copra, palm oil and kernels, and coffee. Histor)a
discovered by the Portuguese in 142" the is-
lands came under Portuguese rule in 1522.
They became an overseas province in 1951 and
gained independence in 1975. The 1990s sw m
ongoing power struggle between parliament
and tlte president. Fradique de Meneres was
elected president in 2001. Official language:
Portuguese. Currency: dobra of 100 centavos.
Area:964 sq km (372 sq mi). Population (2003
est):142000. Capital: Sio Tom6.

sap The fluid found in the vascular (conduct-
ing) system of plants. It consists of water and
minerals, absorbed from the soil and trans-
ported through the plant in the *xylern" and
sugars, made in the leves and distributed in
solution in tfie *ph.loem.

sapodalla An evergreen t@, Achros sopota,
native to Central America but cultivated else-
where in the tropics. It produces large edible
brown rouded fruits, with a juicy pulp sur-
rouding black seeds. Milky latex from the
bark is a source of chicle gum, used in chewing
gum. FamilF Sapotoceae.

sapphire A transparent variety of *corun-
dum t}lat may be any colour except red (see

RUBY) due to traces of iron and titaniun It is
used as a gemstone and in record-player sty-
luses. Sapphires occur in igneous and meta-
morphic rocks but most are obtained from
detrital gravels.

Sappho (c.612-c.580 Bc) creek lyric poet,
contemporary with Alcaeus. Her passionate po-
etry, which has survived in fragments, was
written for her group of female admirers on
the island of Lesbos (from which the term "les-
bianism'is derived).

Sapporo 435N 14121E A ciry in Japm. in SW
Hokkaido. It is the island's main administrative
and educational centre. It is also a ski resort,
site of the 1972 winter Olympics. Population
(1s9s): 1 7s5 968.

saprotroPh (or sprophtrte) An organism
that obtains its energy by feeding on dead or
decaying tissue. Bacteria and fungi are impor-
tant saprotrophs, using enzymes to break
down organic material and release nutrients
into the soil, whidr can b€ used by plants.

Saraievo 43 52N 18 26E The capital of Bosnia-
Hercegovina" an industrial and cultural centre.
It was here that the heir apparent of Austria-
Hungary, *Francis Ferdinand, was assassinated
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(28 June 1914), precipitating World War I. In
1992 fierce fighting broke out bet$,een Bosnian
Serbs and Muslims following Bosnia-Hercegov-
im's declaJation of independence from Yu-
goslavia. From April 1992 it was besieged and
bombarded by Bosnian Serb forces; NATO
airstrikes on their positions firnlly ended their
grip on the city in 19t5. Following the sigrring
of the Bosnian pea.ce accord (Dec 1995), Sarajevo
was reunited under Bosnian government con-
trol Population (2m4 est): 428 600.

Saratoga, Battles of (D september and 7
October 17l) Two battles fought near
Saratoga" New York, which formed the turning
point of the *American Revolution The second
ended with the surrender of C,en Burgoyne to
the Americans. The outcome of the battles
helped persuade the French to recognize and
support the USA

Sarawak A state in Malaysia, in NW *Borneo

on the South Ctrina Sea" IL has a mountainous
forested interior with a swampy ccstal plain,
where rubber, pepper, sago, and rice are
grown. Oil production is of prime importance.
It was given in 1841 by the sultan of Brunei to
the British explorer James Brooke, the'white
rajah" Made a British protectorate in 1888, it
wu ruled by the Brooke family until World
War II, whm it was occupied by tlle Japanese.
Ceded to Britain in 1916, it joined Malaysia in
7963. Atea:124970 sq km (48 250 sq mi). Popula-
tion (2005 est): 2 312 600. Capital: Kuching.

sardine A young *pilchard or any of several
species of food flsh of t}re farnily Clupeidae, es-
pecially members of the genera Sardina, Sar-

dinn ps, atd Sardinello.

Sardinia The second largest island in the
Mediterranean Sea comprising an autonomous
region of ltaly. It is largely mountainous. Agri-
culture is important, especially on the fertile
alluvial plain in the SW. Its major industry is

mineral production, especially lead, zinc, coal,
fluorspa.r, and sea salt. Firsi settled by the
Phoenicians, it was ceded to Savoy by Austria
(U20) in exchange for Sicily and formed the
kingdom of Sardinia with Piedmont, which
formed the basis of a unified Italy. Area: 23 813

sq km (9191 sq mi). Population (2005 est):

1 650 052. Capital: Cagliari.

Sargasso Sea An elliptical section of the N
Atlantic Ocean between latitudes 20'N and
35"N and longitudes 30'W and 70"W. Crl.n-

tained within a current systern it is still md
warm. It takes its name from the floating
brown seaweed of the genus Sorgossum (see

GULFWEED), found in it.

Sark 4926N 222w T\e smallest of the four
main Channel Islands. It consists of Great Sark
and Little Sark, connected by a narrow isth-
mus. It is governed by a hereditary seigneur or
dame in a semifeudal system. Cars are prohib-
ited here. Area-' 5 sq km (2 sq mi). Population
(2002):610.

Sarkory, Nicolas (195s- ) French states-
man; president (2007- ). He became president
of the right-wing UMP in 2004 and won the
presidential election of 2W7 on a platform of
liberal2ing the French economy.

sarsaparilla An extract of the roots of sev-

eral perennial climbing or trailing vines of the
genus Smilax, especially S. aristolochioe J olia, clUJ-

tivated in Central and South America. The
dried roots are used as a tonic and as flavouring
for medicines and beverages. Family Smila-
caceae.

Sadre, Jean-Paul (1905-80) French philoso-
pher, novelist, dramatist, and critic. A leading
existentialist, his malrr works of philosophy
indude Being ond Nothingness (1913). His novels
include Nousea (1938) and the trilogy The Roads

to Freedom (1945-49). Among his plays are In
Camero (L9441 ard Altona (1$9\. He had a close
association with Simone de *Beauvoir.

SAS See sprcrar ArR sERvrcE.

Saskatchewan A province of W Canada on
the Great Plains. The N is covered by forest
with lakes and swamps. The S is open prairie
and is one of the world's most important
wheatlands. The province is rich in minerals,
including uranium, oil, natural gas, potash
zinc, and copper; associated industries are im-
portant. Explord in the 17th and 18th cen-
turies, Saskatdrewan was first exploited for
furs. Agricultural settlement began slowly
(1870s) but sped up in the decade before 1914

Area: 570269 sq km (220 181 sq mi). Population
(2005 est): 994 100. capital Regina

Saskatchewan River A river in w Canada"
rising in two separate branches in the Rocky
Mountains and flowing generally E through
prairie grainlands to unite in central Sas.

katchewan. The river then continues to l^ake
Winnipeg. Length 1l),10 km (1205 mi).

sassaflas A tree,sassafras olhdurfl, native to
North America. It bears dusters of yellow flow-
ers and dark-blue berries. The aromatic roots
are dried for use in medicines and also yield oil
of sassafras, which is used in perfums and as

flavouring for beverages. Family: Lauraceae.

Sassoon, Siegfried (18s5-1957) British

q
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poet and writer. In 1917 his disgust with the
progress of World War I led him to make a
public refusl to serve, for which he was sent
to a military hospital where he met Wilfred
*Owen. His mtiwar pmtry appeared hThe Old
Huntsman (79171 al)d Couflterattack (1918) and he
wrote several volumes of memoirs.

Satan See prvrr,.

satellite 1. A celestial My orbiting a
*planet. The planets of the solar system have at
least 50 known satellites, ranging greatly in
size. The small bodies comprising the rings of
Saturn, Uranus, and Jupiter may also be re-
garded as satellites. Mercury and Venus have
no satellites. Spacecraft have sent back infor-
mation on various steUites, including the
earth's moon, the four large Galilean satellites
of Jupiter, Saturn's rings and its largest satel-
lite Titm, and the satellites of Urmus md
Neptune. In recent years many small satellites

have been discovered by these spacecraft, no
tably a further six mmns of Urmus, a furtler
12 moons of Saturn" and a further 45 moons of
Jupiter, most of which remain unnamed. 2. A
spacecraft that is launched into orbit around
the earth or enters m orbit around some other
solar-system body. It may be a *communica-

tions satellite, retransmitting radio signals
from one location on earth to another. Alter-
natively, its instruments may gather informa-
tion from earth or from other celestial objects
and transmit it, by radio signals, to ground-
based receiving stations. This information is
used, for example, in weather forecasting, nav-
igation, scientific md astronomical research,
and for military purposes.

Satie, Erik (1866-1925) French composer. He
turned away from impressionism towards a
clear-textured style that admitted humour.
His works include the ballet Pcrads (1916),

m
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Atlas 30
Prometheus 105
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The principal planetary satellites
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piano pieces, includtngTrois Gynnofidies (18SS),

and many songs.

satinwood A trce,Anuroxybl floietenia, \a-
tive to S India and Sri Lanka Its wood is valued
in cabinetmaking for its fine golden-yellow
finish- The wood of certain West Indian species
is also known as satinwood Fanily. Meliaceae.

SATSUMA &C TANGERINE.

Satum (astronomy) The second largest
planet, orbiting the sun every 295 years at a
mean distance of 1427 million km. The most
oblate planet, its equatorial diameter is 120000
km. The dominant feature is Saturnb rings,
lying in the equatorial plane and tilted at 27
to the orbital plane. There are six rings, differ-
ing considerably in brightness and width but
are all composed of small icy chunks. The over-
all diameter is almost 500000 km but the
thickness is only a few hundred metres. The
main rings, C, B, and ,{ were discovered in the
17th century. The outermost, A, is separated
from the brightest ring. B. Saturn also has at
least 30 *satellites. Saturn is made up primarily
of hydrogen and helium.

Saturn (mythology) The Roman god of agri-
culture and father of the gods, identified with
the Greek *Cronus. Various aspects of the Sat-
urnalia his annual festival held in December,
at which presents were exchanged and norrnal
social rules relaxed, were taken over by the
Christian festival of Christmas.

satumiid moth A moth belonging to the
mainly tropical famlly Saturniidoe (about 800
species). They are usually large with a trans-
parent eyespot on each wing. Their cocoons can
be a source of silk.

satyrid butterfly a butterfly of the world-
wide family Sotyridae. The wings are mainly
brownish with a few or numerous eyespots.
The forelegs are rudimentary and the flight
weak and fluttering. Satyrids hide when
alarmed, folding the forewings inside the
camouflaged hindwings.

Satyrc and Sileni ln Greek mythology,
male fertility spirits of the woods and fields,
usually portrayed with goats' legs and pointed
ears or horns. Associated with *Donysus, they
were typically drunk and lustful. See also
SILENUS.

Saudi Arabia, Kingdom of A country in
the Middle East comprising most of Arabia"
bordering on the Red Sea and the Persian Gulf.
In the W a line of mountains runs close to the
Red Sea" while the Nail the centra.l plateau
slopes downwards W-E. In the N and SE are

large areas of desert. The population, densest
in the SW' is mainly Sunnite Muslim. About
27% are nomads. konofiy. based on oil in the
Persian Gulf, exploited since 1938. The country,
a member of OPEG is the world's greatest ex-
porter of oil Income is also derived from pil-
grims visiting Mecca, Medina, and Jiddah-
Histry the establishnent of Saudi Arabia
(1932) under *lbn Saud followed the lgrhren-
tury struggle by the Saud family to dominate
tlrc warring tribes of the peninsula and take
overall control from Turkey. Asir was incorpo.
rated in 1934 Saudi Arabia became a founding
member of the Arab League (1915). Under Ibn
Saud's son, *Faisal Ibn Abdul Aziz, there was
economic development, Faisal using the oil cri
sis of the early 1970s to increase Saudi holdings
in oil olnrations. The present king, since 2005,
is Abdullah Ibn AMul Aziz, a half-brother of
Faisal Saudi Arabia is an absolute monarchy
with a constitution and legal system based on
the Koran and Islamic law. An appointed coun-
cil was established in 1993 and local elecrions
were held for the first time in 2003. Official
language Arabic. Currenqr riyal of 100 hatalalr
Area: 2400000 sq km (927000 sq mi). Popula-
tion (?.W7 estl: 27 601 038. Capitd: Riyadtl.

Saul In the Old Testament, the first King of Is-
rael who reigned in the 11th century Bc. He
was anointed king by the prophet Samuel and
begm his reign with a great victory over the
Ammonites, followed by many battles against
the Philistines. His last years were marked by a
growing enmity with *David

Sault Ste Marie 4632N 8420w A city in E
Canada, in IIW Ontario on the St Mary's River
opposite Sault Ste Marie, USA Its canal allows
ships to bypass local rapids. Population (1996):

880t1.

Saunderc, Dame Cicely Mary Strode
(1918-2005) British philanthropist. In 1967 she
founded St Christopher's Hospice in London
for the care of the terminally ill, which spe-
cializes in the relief of pain and support for the
farnilies. Her books include Liyiflg with Dying
(1e83)

Saurischia an order of *dinosaurs dominant
h the Jurassic period (about 195-130 million
years ago). They had hip bones like those of
modern liards (the name means'lizard hips")
and were mostly bipedal carnivores, although
some were quadrupedal herbivores. See also
ALLOSAURUS; APATOSAURUS; TYRANNO-
SAURUS.

saury A marine fistr" also called skipper, be-
longing to the family kombereseidoe (abr:vt 4
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sp€cies). It has a long slim body, blue or olive
above and golden or si]very b€low, witi
beak.like 1aws. Sauries mor in large shoals in
tropical and temperate surface waters, and are
often seen leaping or skipping over the surface
to escape predatorc- Order'. AthefiniJonnes.

Saussure, Ferdinand de (18s7-1913) swiss
linguist, whose posthumously published Course

in General Lif,Euistics (1916) is usually regarded
as the foundation of modern linguistics. His
conception of languages as self-contained sys-
tems of arbitrary signs formed the basis of
*structuralism.

savanna (or savannah) The extensive tropi-
el grasslands, bordering on the equatorial rain
forests in both the N and S hemispheres. They
cover extensive areas in N Australia. Africa.
and South America (where they are known as
the *llanos in Venezuela and Colombia and the
ampos in Brazil). The vegetation of savaruras is
dominated by tall grasses, such as elephant
grass, interspersed with low often flat-topped
trees and bushes. Grazed by herds of hooved an-
imals, savannas are idea.l cattlerearing areas.

Savonarola, Girolamo (14s2-98) Italian
religious reformer. A Dominican prior in Flo-
rence from 1411" he began a crusade against re-
ligious and political corruption, centring his
attacks on the papacy and the *Medici. He be-
came the virtual ruler of Florence when the
Medici were expelled by the populace in 1494.
Excommudcated in 12197, he was hanged and
burned for heresy.

savory A herb belonging to the genus Sat-
ureja, of warm and temperate regions. Sum-
mer savory (S. hortensis) is an annual, native to
central Europe and Asia Both the dried leaves
and the oil extract are used for flavouring
foods. The perennial winter savory (S.montanal
is also a culinary herb. Family Iabiatae.

Savoy An Alpine frontier reg'ion of SE France
corresponding to the presentday departments
of Savoie and Haute-Savoie. Stmtegically im-
portant for its mountain passes, the county of
Savoy was fomded in 1034. Piedmont was ac-
quired in the 14th century and Sardinia in U20i
Savoyard dukes then took the title King of Sar-
dinia, which in U,l8 became the kingdom of
Piedmont-Sardinia- Savoy (but not Sardinia)
was annexed by France during the Revolution-
ary Wars but restored in 1815 and Piedmont-
Sardinia became the leading spirit in the
movement for Itdian unification (see RrsoRcI-
MENTo). Savoy became pa.rt of Frmce in 18@,
but the House of Savoy ruled the newly
formed kingdom of Italy (1851-1946).

sawfly An insect belonging to the widely dis-
tributed suborder Symphyta. The female pos-
sesses a needlelike tubular ovipositor, us€d to
insert eggs into foliage and timber. The laryae,
resembling caterpillars, damage trees. Ctrief
families: Ar gidae, Sirbidae, Cimbkidae, Dipriot-
idae, T enthredinidaei order: H ymeno ptq a.

saxifrage A perennial herb belonging to cer-
tain genera of the fanily Saxifrogaceae, found
in cold and temperate regions. The leaves may
either form a basal rosette or occur in pairs
along the stem and the flowers are white, yel-
low purple, or red.

Saxons A Germanic people who, during the
sth century AD, expanded from their Baltic
coastal homelands to other area5 of N Ger-
many, tJre ccst of Gaul (France), and (with the
"Angles and *Jutes) to Britair Charlemagne
eventually defeated the continental Saxons in
the 8th century and converted them to Chris-
tianity. See olso ANGLo-sAxoNs.

Sarony (German name: Sachsen) 1. An an-
cient NW German duchy. Named after its
original hhabitants, the *Saxons, it was incor-
porated into Charlemagne's empire and subse'
quently became a dudry. In the 13th century
Saxony became an electorate and in the 16th
and 17th centuries a leading German Prots:
tant state. In 1597 Elector Frederick Augustus I
1167V17331 became King of Poland and Sax-
ony's subsequent involvement in Polish affairs
kept it apart from German power struggles
until the lllth century. Conquered by Napoleon
in 1806, N Saxony w6 aanexed by Prussia in
1815 and in 1855 joined the Prussiandominated
North German C-onfederation. The remainder
of Saxony joined the German Empire in 1871. 2.
A Land in E Germany, formerly part of East
Germany. Area:18413 sq km (n09 sq mi). Popu-
lation (2000 est): 4 ,159 700. Capitat Dresden.

saxoPhone A woodwind instrument with a
brass body, keys, and a single reed mouthpiece
similar to that of a *clarinet. It was invented
by the Belgian Adolphe Sax (1814-94) and
patented in France in the 1840s. The most com-
mon sizes of saxophone are the soprano, alto,
tenor, and baritone. They are most commonly
used as solo instruments in jazz.

Sayers, Dorothy L(eigh) (18e3-rey)
British writer, best known for her series of de-
tective novels, begiming with Whose Body?
(1923), featuring the erudite detective Lord
Peter Wimsey.

Scabie3 A contagious skin infection caused
by the *itch mite, which tunnels md breeds in

Sarrsure, Ferdinand de
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the skiq causing intense itchinEl. TreatE€nt is
by application of benrylbenmate crearn

3cabious An annual or perennial herb be-
longing to the genus Scobiosa (80-100 species),
native to the Mediterranean region and tem-
perate parts of Eurasia and Afiic.a- The small
scabious (S. columborio) is widely distributed on
chalky soils. It has small bluish-lilac flowers on
a long stalk. The field scabious, S. (or Kflautial
arversis, is similar. Fatnily. Dipsacaceac.

Scafell Pike s428N 312w The highest peak
in England, in Cumbria in th€ lake Dstrict.
Height:978 m (3210 ft).

scalar quantity A quantity that is repre-
sented by magnitude only. Unlike a *vector
quantity, a scalar quantity has no direction. Ex-
amples include mass, time, and speed.

scale An ascending or derending succession
of notes, characterized by a fixed succession of
intervals between the notes tllat constitute it.
Many thousands of different scales exist: all
the major musical traditions are based upon
them. In Western music there are three dia-
t@ic seles: the major scale, the harmonic
minor scale, and the melodic minor scale. The
octave is divided into 12 notes and any of these
scales may be constructed on these notes. The
version of the scale produced is associated with
a particul,ar *tonality. The clromatic scale in-
cludes all 12 semitones of the octave.

scale insect An insect belonging to the su-
perfamily Coccoideo (about .1000 species), abun-
dant in warm and tropical regions. Scale
insects are usually small and the females are
often legless, wingless, and eyeless and covered
by a waxy scale or mass of threads. They be-
come encrusted on plants and suck the juices,
often becoming serious pests. Other species are
of value by producing *shellac, *cochineal, and
rarious waxes. Suborder: Honopterai otdet:
Hemiptera.

scallop An edible *bivalve mollusc belonging
to the family Pectinid,ae (about .lO0 species), of
warm and temperate sas. The valves of the
shell are broad, flattened, and deeply fluted,
and the animal swims by flapping them with a
single powerful muscle.

Scandinavia Geographically, a peninsula in
l.Iw Europe, comprising Sweden and Norway.
Culturally and historicdly, it also includes Den-
mark, Iceland, the Faero€s, and Finland.

Scandinavian languages a subgroup of
the Germanic group of languages consisting of
*Swedistr, *Norwegian, *Danis[ *Icelandic,

and Faeroese. The first three are similar

enough to be mutually intelligible, their sepa-
rateness being imposed by their history and
political boundaries. They all developed from a
common Scandinavian ancestor, which origi-
nally used the *runic alphab€t (see also oro
NoRsE). This language spread with the Vikings
to Iceland the Faeroes, and elsewhere.

scandium (sc) The first transirion metal, pre,
dicted by Mendeleyev and discoverd in 1879. It
is trivalent, light (relative density 2989),_ and
has a high melting point. At no 21; at wt ,14955:

mp 1tt1'C; bp 2836"C

Scapa Flow e section of the Atlantic Ocean
off the N coast of Scotland, in the Orkney Is-
lands. It was the main base of the BritishGrand
Fleet in World War I. Following its surrender,
the G€rrDan fle€t scuttled itsef here (t19).
Length: 24 km (15 mi). Widttr 13 km (8 mi).

scarab beetle A beetle belonging to the
worldwide farily Searafueidae (over 19000
species). Scarabs shovr' a great variery in size
and form: the largest beetles-the goliath and
*hercules beetles-are scarabs, while other
species have developed extraordinary horns.
The family has two main groups-the *dung

beetles and *chafers. Crrtain dung-rolling bee.
tles, especially &arobaeus socer,were the sacred
scarabs of the ancient Egyptians.

Scadorough g17N O24w A resort in NE
England, on the North Yorkshire cest. The
promontory is the site of a prehistoric settle
ment, a Roman signal station. and a 12th-
century castle. There is fishing, tourism. and
manufacturing. Population (1EE): 44 930.

Scarlatti, Domenico (168s-17s7) Italian
composer and noted harpsichordist and organ-
ist, working in Lisbon from 1720 and in Madrid
from U29. Besides some operas and church
music, he wrote over 600 harpsichord sonatas,
many of which were higtrly innovative. His f,a-
ther Alessandro Sarlatti (1560-u25) was also a
composer, working chiefly in Rome and Naples.
His works indude over a hundred operas,6(X)
chamber calltatas, 200 masses,12 chamber sym-
phonies, and 14 oratorios.

scarlet fever A highty infectious disease of
children caused by streptococcus bacteria The
child develops a sore throat, fever, and
headache, and 24-4A hours later a red rash
spreads from the chest over the whole body.
Before a[tibiotics scarlet fever killed mmy
children or ldt them disabled with 'rheu-
matic fever, kidney disease, or ear infections; it
can now be rapidly cured with penicillin

Sdrama, Simon (Midrae!) (19[5- ]
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British historian and art writer, based in the
USA His books include The Embanassment of
Riches (1987), Citizens 17989), and Landscape and
Mefiory \7%\. He is also well known for pre-
senting the television series A Histoly oJ kitain
(2m(H2).

Scheldt River A river in w Europe. Rising
in NE France, it flows generally NNE through
W Belgium to Antwerp, then Nw to the North
Sea in the SW Netherlmds. Canals connect it to
the Rivers Somme, Seine, Sambre, Meuse, and
Rhine. Length: 435 km (270 mi).

Schiller, (Johann Christoph) Fried-
rich (von) (1759-1805) cerman dramatist,
poet, and writer. His first play, Die Rdfuer (17871,

typifles the "Sturm und Drang call for politi
cal freedom. With Goethe's encouragement,
Schiller turned from historical and academic
studies to produce brilliant dramas: the trilogy
Wallenstein (1798-99), Maria Stuart (1800), Die

Jungfruu von Orleans (1801), and Wilhelm Tell
(1804). His nondramatic works include poems
and an importmt essy on aesthetics.

schastosomiasis (or bilh.rziasis) A wide-
spread disease of the tropics caused by blood
flukes of the genus Schistosoma (or Bilharzio). lt
is contracted by bathing in water contami-
nated by snails, which harbour the larvae of
t}le parmite. The larvae penetrate the skin
and-when mature-settle in the blood vessels
of the intestine or bladder. Symptoms, causd
by the release of eggs by adult flukes, include
anaemia, inflamrnation, and diarrhoea and
dysentery, or cystitis and blood in the urine.
The disease is treated by drugs tlat destroy the
parasite.

schizophrenia A s€vere mental disorder
characterized by disintegration of the pro-
cesses of thinking, contact wit}t reality, and
emotional responsiveness. Delusions and hallu.
cinations are common especially those that
produce the feeling of a loss of personal iden-
tity. Treatment consists of administration of
drugs (see ANTrpsycHorrcs) and vigorous
psychological and social rehabilitatiorl See also

PARANOIA: PSYCHOSIS.

Schleswig-Holstein A low-lying Land in N
Germany bordering on the North Sea, the
Baltic Se4 and Denmark. During the 19th cen-
tury Denmark and the Austrian-led C,erman
confederacy both laid claim to the two duchies
of Schleswig and HolsteilL The duchies were
eventually annexed to Prussia in 1866,the Land
being formed in 1919. Area: 15 696 sq km (6059

sq mi). Population (20m est): 2m30O. Capital:
Kiel.

Schliemann, Heinrich (ra22-90) Germm
archaeologist. After a successful business ca-
reer, Schliemann retired (1853) to search for
Homeric *Troy. He excavated Hissarlik on
the Asia Minor coast of Turkey, finding ruins
of nine consecutive cities. His spectacular
finds at *Mycenae 

17874-761, Orchomenos in
Bo€otia (1880), and Tiryns (1884-85) established
him as the discoverer of *Mycenaean civiliza-
tion.

Schmidt Helmut (1918- )German states-
mm; Social Democratic chmcellor of West Ger-
many lls74-821. Entering Federal politics in
1953, he was minister of defence (1959-72) and
for finance (192-74) before becoming chancel-
lor.

Schmidt telescope A *telescope that uses
a thin'correcting" lens in front of the spheri
cal primary mirror. It was developed by the Es-

tonian instrument maker Bemard Voldemar
Schmidt (1879-1935). It produces very sharp
photographic images of celestial objects over a
very wide angle of sky.

schnauzer A breed of dog originating in C,€r-

rnany and used as a guard dog. Strongly built
with a docked tail, it has a square muzde with
long sidewhiskers. The coat is black or light
grey and brown. T\.yo varieties are the giant
schnauzer bred for farm and police work and
the miniature schaauzer. Height: 33-35 cm
(miniature); 45-,18 cm (sta.ndard); y-65 cm
(giant).

Schoenberg, Arnold ($74-19s1) Austrian-
born composer. Forced as a Jew to leave Berlin
(19Ei3), he became a US citizen in I9l1 His early
compositions, in a late Romantic style, include
two string quartets and the symphonic poem
Pelleas und Melisonde (1902-03). Later works
were characterized by *atonality. In 1l)24
Schoenberg developed the theory and tech-
nique of *serialism, which he employed in
most of his subsequent works, including a via
lin concerto (1915), a piano concerto (1912), and
the unfinished opera Moses rnd Aaron (begn
1982).

scholasticism The intellectual discipline
mmprising all the philosophical and theologi-
cal activities pursued in the mediev"al universi-
ties (schools). As the international philosophy
of Christendom it respected orthodoxy md
was concerned with the philosophies of *Plato

and *Aristotle. For scholastics, such as
*Abelard and *Aquinas, religion was predomi-
nant and it was by theology that the selection
of problems for study and the scope of scien-
tific enquiry were to be decided After Aquinas,
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scholasticism became virtually synonymous
with *Aristotelianism.

Schopenhauer, Ailhur (u88-1800) G€r-
man philosopher. He placed emphasis upon the
human will as a means to understanding. TlE
World osWill and Idea (1818) sets out his princi-
pal ideas and pessimistic concluions. He was
distrustful of rationalism and the scientific
method believing tlat contemplative freedom
could be achieved through art.

Schrilder, Gerhard (19a- ) German
politiciaq chancellor (1998-2005). A Social
Democrat, he defeated Hehnut *Kohl and the
CDU in the elections of 19)8. He was re-elected
in 2002.

Schr6dinger, Erat in (18s7-1961) Austriu
physicist, who worked in Dublin" 19,10-56. He
shared the 1933 Nobel Prize with *Dirac for his
development of the form of the *quantum

theory known as *wave mechanics.

Schubert Franz (Peter) (re7-1828) Aus-
trian composer, who achieved little recogni-
tion before his prernature death Schubert's
melodic genius is evident ia his 600 lieder,
which include 'Death and the Maiden' and
'The Trout.' Some of his greatest songs are to
be found in the songcycles Die Sthbne Mnllnin
(1823) and x[e Winterreise (78271. His other com-
positions indude nine symphonies (of which
one is lost and the eighth is unfinished), string
quartets, piano trios, an octet, two quintets,
piano sonatas, and choral music.

Schumacher, Michael (llt6g_ ) c'€rman
motor-racing driver. He was Formula One
world champion in 1994 1995, 2WO,2001. 2002,
2003, and 2004 He won more Grand Prix races
and more world drampionships than any other
driver. He retired in 2005.

Schumann, Robert (Alexandcr) (rg10-
56) German composer. AkDost all his musical
compositions up to 1840 u/ere for the piano, in-
cluding Kreisleriana (1838). His works also in-
clude four symphonies and many songs. He
wrote much as a critic, founding and editing
(1835-,14) a musical Furnal. Insanity developed
in later life and he died in an asylum. His wife
Clam Sclumann (181H6) was a famous pi-
anist, teacher, and composer, and became a
great interpreter and editor of her husband's
works.

Schuschnigg, Kurt von (7s7-19771 Alus-

trian statesman: chancellor (1934-38). He tried
in vain to prevent the Nazi Anschluss and was
forced to resign, being imprisoned by Hitler
throughout World War II. On his release he

taught in the USA until 1967, when he returned
to Austria

Schwanenegger, Arnold (9r7- ) US
fllm actor and politician, born in Austria- A for-
mer bodybuilder, he later starred in hugely
successful action films such as Terminotor (79t]41

and Total Recall (1990). In 2003 he was elected Re
publican governor of California.

Schwarzkopf, Dame Elisabeth flsrs-
2006) German soprano. especially noted for her
interpretation of Mozart and Richard Strauss.

Schweitzer, Albert (1875-1%5) Alsatian-
born theologian medical missionary, and or-
ganist. From 1913 until his death, Schweitzer
practised as a doctor in the hospital he founded
in Gabon at the jungle village of tambar6n6. In
1952 he received the Nobel Peace Prize.

Science Museum A museum in south
Kensington, London, devoted to tJre history and
development of science, engineering, and in-
dustry. Irs full name is the British National
Museum of Science ard Industry. It was sepa-

rated from the Victoria and Albert Museum in
1909. The National Railway Museur+ York
(opened 1975) is an outstatiorl

Scilly, lsles of (or Scillies) A group of about
140 islands and islets in the Atlantic Ocean, off
the extreme SW coast of England- Only five are
inlEbited, namely St Mary's (the largest),
Tresco, St Martin's. St Agnes, and Bryher. Their
mild climate has been exploited to produce
early spring flowers for the LJK market. Agri
culture is intensive. Area 15 sq km (5 sq mi).
Population (2005 est): 2100. Chief town: Hugh
Town.

scl€rosi3 Stiffeningand hardening of the tis-
sues. This is a feature of many diseases. &e
MULTIPLE SCLEROSIS; ARTERIOSCLEROSIS;
ATHEROSCLEROSIS.

Scofield, (David) Paul (tezz- ) British
actor. His mal)r theatricd roles indude Ham-
let (19lti, 1955), Lear (1962), Prosp€ro (1976), md
othello (1980). His best-known frlm perfor-
mance was as Sir Thomas More in A Man Jor AII
&asons (1966).

Scone 5525N 324w A parish in E central
Scotlan4 in Perth and Kinross. It consists of the
villages of New Scone and Old Scone, the Pictish
and later Scottish capital where most Scottish
kings were crowned The coronation stone was
taken from here by Edward I in 1296 and
placed in Westminster Abbey. It was removed
b,y Scottish nationalists in 1s0 but later recov-
ered In 1995 it was moved to Edinburgh castle.

C
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scoPs owl A small *owl of the mainly tropi-
cal genus Otus, also called screech owl because
of its call. Scops owls are mostly arboreal, with
camouflaging plumage resembling bark.

scorpion An "arachnid of the order Scorl-
oflido (about 800 species), found in warm dry re-
gions. The second pair of appendages form
large pincers and the elongated aMomen curls
upwards and bears a poisonous sting, which
can be fatal to maL They prey at night, mainly
on inscts md spiders.

scorpion fish A carnivorous fish, often
called rmkfish or zebra fish belonging to the
famlly korpoenidae, found mainly on rocky
beds of tropical and temperate coastal waters.
It has a stout body, up to 1 m long, a large spiny
head, and strong fin spines, which can inflict
painful wounds and may be venomous. Order:
Scorpaeniformes.

scorpion fly An insect of the order
Mecoptera (4O0 species), so called because the
males of maly species curl the aMomen over
the body, like a scorpion. Scorpion flies have
long legs and antennae md, typically, two sim-
ilar pairs of net-veined wings. Larvae and
adults feed on dead animals and plants.

Scorsese, Martin (1942- | US film direc-
tor, noted for tough urban dramas such as

Mean Streets (1973l,Tat i llriver (1976), Roging Bull
(1980), Goodfellas (1990), Gargs of NewYork(?-N21,
and The D e p ar te d (2006),.

Scotland A country occupying the N part of
Great Britain and comprising a political divi-
sion of the *United Kingdorn Most of the pop
ulation lives in a narrow lowland belt, which
runs E-W across the country and separates the
Iower hills of the S from the higher mountains
of the N (including the Grampim md Cairn-
gorm Mountains). There are many islands off
the N and W coasts, including the Hebrides to
ttle W and the Orkneys md Shetlands to the N.

The principal rivers are the CMe, Forth, Tay,
and Spey. There are many lochs in the northern
mountains. Administratively, Scotland is di
vided into 32 council areas. Xconomy: the cen-
tral belt of the country is highly industrialized.
However the traditioml industries of coalmin-
ing and shipbuilding are now almost extinct.
Whisky, for which Scotland is internationally
famous, is produced in Highland, Moray, and
Aberdeenshire. The discovery of oil in the
North Sea hu led to a boom on the E coast.
Agriculture remains important and includes
sheep farming in the upland areas, dairying in
the SW, beef production in the E and NE low-
lmds, and market gardening. Forestry has

grown in importance. Fishing is a major source
of revenue and salmon farming is a growing
industry. Historla Scotland was never com-
pletely subdued by the Romans, but the bar-
baric northern tribes were kept N of
*Hadrian's Wall and, for some 40 years, the
more northerly Antonine WalL The diverse
peoples (Picts, Scots, Britons, and Angles) of
Scotlmd gradually united, helped by the
spread of Christianity, and Kenneth I Mac-
Alpine (died c.858) is regarded as their fiist
king. During the middle ages there was recur-
rent war between England and Scotland. In
12 Edward I of England declared himself
King of Scotland but after his death Robert the
Bruce reasserted Scottish indelrndence, which
was recognized by England in 1328. The 14th
century sw the establishment of a long-stand-
ing alliance between France and Scotland and
the succession of the *SttErt dynasty. Under
the influence of John *Knox the Scottish
Church became Presbyterian (see cHURcH or
scorLAND) during the reign of Mary, Queen
of Scots. In 1603 her son James VI succeeded as

James I to the throne of Englmd but political
union was not established lIItil 77A7 Fee
uNIoN, AcTs oF). After the Hanoverian suc-
cession the Stuart cause was kept alive by the
*Jacobites, who staged two unsuccessful rebel-
Iions (1ru, 17,15). Scotland experienced rapid in-
dustrialization in the 19th century. Following
the parliamentary Reform Act (1832) a tradi-
tion for Liberalism was established but Labour
gained dominance in the 20th century. Nation-
alism became a growing force in the 1!r0s but
devolution plans failed to attract sufficient
support in a referendum in 1979. In 1997, how-
ever,743% of voters backed proposals to estab-
lish a Scottish parliament. Elections for the
parliament took place in 1999. The current first
minister is the Scottish National Party's Alex
*Salmond. Ateai 78759 sq km (30,rc5 sq mi).
Population (2004 est): 5078400. Capital: Edin-
burgtl

Scots law Originally Scots law differed little
from English law but from the beginning of
the 16th century there was a tendency to in-
troduce elements of *Roman law, especially as

embodied in the *civil law of France and the
Netherlands. This resulted in marked differ-
ences from English law, the preseroation of
which was guaranteed by the Treaty of Union
with England in O07. An example is the Scots
law of "contract, in which the principle of
'consideration" does not have the importance
it has in English law. Modern statutes have,
however, introduced many new laws that are
the same for both countries.
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ScolhL Sir George Gilbert (1s11-78) British
architect. An advocate of the gothic revival
stfe, Scott was a noted designer, restorer of
mediewl buildings, and author. He renovated
many churches and cathedrals, includingWest-
minster Abbey. His original buildings include
the Albert Memorial (18e1) and St Pancras sta-
tion (1865). His grandson Sir Giles Gilbert Scott
(1880-1%0) was also an architect. He designed
the Anglican Cathedral in Liwrpool (begun
1904), the new Bodleian Library, Oxford (1935-
.16), and the new Waterloo Bridge (1939-,15).

Scott, Sir Ridley (1937- ) British fiIm di-
rector, who established himself in the cinema
with the sciencefiction films Alien (Erlg) and
Blade Runner (L982). Iater films include the fem-
inist rmd moie Thelma and Louise (1991), the
epic Glodiator (2000), which won five Academy
Awards, and Hannibal l2m1l.

Scott Robert Falcon (1868-1912) Bdtish
explorer and mval officer. He led two expedi
tions to the Antarctic, 1900-04 and 1910-12.

With a party of four he reached the South Pole
on 17 January 1912, only to find that *Amund-

sen had preceded them. Delayed by illness and
blizzards they perished only a few miles from
safety. His son Sir Peter Markbam ftott
(1909-89) was a noted ornithologist and wildlife
painter. In 1916 he founded the Wildfowl Trust
(renamed the Wildfowl and Wetlands Trust in
1989) based at Slimbridge, Gloucestershire, for
the study and conseruation of birds.

ScotlL Sir Walter (171-1832) Scortistrnovel-
ist and poet. His early works included a collec-
tion of border ballads (1802-{3) and the
popular narrative poemThe Lay of the Last Min-
strel (1*Sl.Waverley (1814) was the frrst of a se-

ries of successful historical novels that
included old Mortality (1816) and The Heart of
Midlothian 11878\.

Scottish Borderc A council area in SE Scot-
land, bordering on England. Created in 1996, it
has the same boundaries as the former Borders
Region. It is mainly hilly, with shep farming
and forestry: tweed and knitwear are manu-
factured. Area:4734 sq km (1827 sq mi). Popula-
tion (2004 est): 109270. Administrative centre:
Newtown St Boswells.

Scottish National Party (sNP) A political
party, founded in 1928, dediGted to achieving
Scottish independence from the UK. The pafiy
secured 11 seats and 30.4% of the Scottish vote
in the 1974 parliamentary election, but in 1919
held only two seats. After the 20os election it
held six seats. Since 2007 the SNP has been the
largest party in the Scottish parliament, hold-

ing 47 of the 129 seats. The party formed a mi-
nority administration with AIex *Salmond as

first minister.

Scottish terrier A breed of dog, originally
called Aberden terrier, used to chase foxes
from earth. It is thickset with short legs, a
short erect tail, and pricked ears. The long
muzzle has characteristically long whiskers
md the wiry coat is usually black. Height:
25-'28 cm.

Scout Association An association founded
by Robert Baden Powell in 1908 to encourage
boys to become enterprising members of soci-
ety. It includes Cub Scouts (for boy aged 8 to 11),

scouts (11-15), and Ventufe Scouts (16-29). Girl
Scouts were first admitted in the UK in 1D0..ke
also cuIoBs AssocIATIoN.

screech owl &e scoPs owl.
screw pine A treelike plant of the genus
Pandanus (about 150 species), native to the Old
World tropics. The name derives from the spi-
ral arrangement of the leaves. Stout aerial
prop roots grow dom from the stem into the
ground: the part of the stem below these roots
decays, so that the plant is supported entirely
by the prop roots. The leaves are used for mat-
ting and weaving. The flowers grow in large
heads enclosed in leafy structures (spathes) and
the fruits of some species are edible. Family
Pand,anaceae.

Scriabin, Alerander (1872-1915) Russian
composer and pianist. His mature composi-
tions were characterized by chords built on the
interval of the fourth His works include three
symphonies, a piano concerto (1894), ten piano
sonatas, and Profletheus ot The Poem of Fire
(1e@-10).

scrofula Ulceration of a lymph node infected
with *tuberculosis, seen most commonly in
the neck. This form of tuberculosis is now un-
common in developed countries. Treatment is
with antibiotic drugs and surgery.

Scunthorpe 53 36N 0 38wA town in NE Eng-
land, in North Lincohshire unitary authority,
Lincolnshire. The seruice sector has risen in im-
portance as iron and steel have declined. Popu-
lation (2001): 72 660.

scurvy A disease caused by deflciency of
*vitamin C (which is present in most fresh
fruits and vegetables). In the past scurvy was
common among sailors on long voyages, but it
is now rarely seen.

Scylla and Charybdis In Greek mythol-
ogy, two sea monsters on opposite sides of the

€r
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Strait of Messina who menaced *odysseus, the
*Argonauts, and other legendary heroes. Scylla
was a monster with six heads and a pack of bay-
ing hounds, while Charybdis was a raging
whirlpool

Scythians An IndeEuropean people who
temporarily settled in Asia Minor before set-
tling in what is now S Russia in the 6th century
Bc. The true Scythians, called Royal Scyths, es-

tablished a kingdom N of the Black Sea- Their
skill as horsemen and archers halted Persian
and Macedonian invasions but they disap
peared from history during the Gothic on-
slaughts of the 3rd century AD.

Sea anemone A sedentary marine inverte
brate anirnal of a worldwide otdet (Actifliariai
over 1000 species) of "cnidarians. It has a soft
columnar body (see poLyp)with a mouth at the
top surrounded by rings of tentacles, which-
when expanded-give the animal a flower-like
app€arance. Sea memones are often found at-
tached to rocks and weeds. They feed mainly on
fish and other animals. Class: Anthozoo.

sea bass A carrivorous fistr, also called sea
perc[ of the family Serranidae (about 400
species), found mainly in coastal waters of
tropical and temperate seas. Its elongated My
ranges up to 3.75 m long and varies in colour
with the species. They may be active or seden-
tary and certain species are *hermaphrodite

while others, such as *groupers, are able to
change ser Many are v"alued fmd and game
fish Order: Perciformes. See also sess.

sea bneam A fistr" also called porgy, belong-
ing to a fanily (Sparidaei about ,100 species)
found mainly in shallow waters of tropical and
subtropical seas. It has a deep laterally flat-
tened body covered with large scales, a single
Iong dorsal fin, and welldeveloped teetll It
lives in shoals and feeds by scraping algae and
small animals off rocks.

3ea cow see DUGoNG.

sea cucumber A marine invertebrate ani-
mal belonging to a worldwide class (Holo
thuroideai flOo sp€ies) of *echinoderms. At one
end of its leathery cucumber-shaped body
there is a mouth surrounded by a ring of ten-
tacles. It crawls sluggishly on the sea bottom or
burrows in snd or mud.

sea-floor spreading A concept developed
in the 1960s that provides a mechanism for
*continental drift. Magma rises from the
earth's mtle to the surface along midocean
ridges (constructive plate margins; see PLATE

TECTONICS), cools to form new ocea[ic crust,

and displaces the older material sideways at an
average rate of 4 cm per ye:rr. Magnetic rever-
sals recorded in the rocks in approximately
symmetrical strips ar each side of the mid-
ocean ridges provide strong evidence.

sea eagle An eagle of the widely distributed
genN Haliaeetus. The European sea eagle, H. ol-
bicilla may have a wingspan up to 2.4 m. They
have a wedge-shaped tail md feed mainly on
fistr-

seagull See cuLL.

sea horEe One of several small bony-plated
marine fish of the family Syngnathidoe, epe-
cially the genus Hipp.ampus,lhatlives in shal-
low warm waters. The horselike head with its
long tubular snout is set at an angle to the
body. They use the prehensile tail to ding to
seaweed and swim in a vertical position by
undulating. the dorsal fin Order: Gosterostei-

fornes.

seal A canivorous marine mammal belong-
ing to the order Pinnipedia (32 sptries). Seals
have a streamlined body with a smmth
rounded head and an insulating layer of blub-
ber under the sleek-coated skin Botl pairs of
limbs flatten into flippers. They feed mainly on
fish and breed on land or ice.

There are two main families: t\e Otaiidae
(eared seals; li} species) induding fur seds and
*sealions, which have external ears and on
turn their hind flippers forward for walking
on land; and the Phocidoe (true seals: 18 species),
which lack external ears and have trailing hind
flippers. See also rrvalrus.

Sealion A large *seal belonging to the family
0t ar iidae, C,a.Jdf orniarr sealions (Z ato phus c ali f or -

niantusl of the Californian coast grow to 2 m
and live in groups with a definite social hierar-
chy. Steller's sealion (Eumetofiu jflbotus) is the
largest species, growing to over 3 rL
Sealyham terrier A breed of dog developed
(185H1) on the Sealyham estate, Haverford-
west, Wales, for hunting foxes and badgers. It
is sturdily built with short legs, drooping ears,
and a short thin tail White with darker mark-
ings, Sealyhams have a soft under coat and a
wiry outer coat. Height 27-m cm

sea otter A marhe *otter, Enhyilralutris,of
the N Pacific, living in colonies of up to 90 indi-
vidilals. Sea otters feed on molluscs, crus-
taceans, and fish and can crack open shells
using a pebble. Once hunted for their valuable
fur, they are now a protected species.

Sea Peoples The seafaring tribes, uncer-
tainly identifie4 whb colonized Asia Minor, the
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Aegean, and N Africa in the 13th and 12th cen-
turies Bc, destroying the *Hittite empire.
About U70 they were almost annihilated by
Rameses III of Egtrryt and tlose ttnt survived
sGttered

sea slug A marine *gastropod mollusc of the
order Nudibranchia. Sea slugs have exposed
feathery gills, two pairs of tentacles, and no
shell. They browse on sponges, sea anemones,
and corals and are often brightly coloured

sea snake A venomous fish-eating snake be-

longing to the family Hydrophiidae (50 species)
occurring mainly in coastal waters of Australa-
sia and SE Asia. Sea snakes are adapted to an un-
derwater life by having a flattened body with
an oarlike tail and valvelike closures in the nos-
trils. Most produce live young (rather than
eggs).

Seattle 4735N 122 20w A city md port in the
USA, in Washington state between the ltget
Sound and Lake WashingtoL A port of entry to
the Klondike, it became a boom town with the
189 Alaska Gold Rusb- There are large timber
mills and various forest-based industries. Popu-
lation (2000): 563 374.

sea urchan A marine invertebrate animal,
belonging to the class Echinoidea, with a typi-
cally spherical rigid body covered by long mov-
able spines. Sea urchins live on shores and
ocean floors and use a complex feeding appara-
tus to masticate algae and other organic ma-
terial scraped off rocks. Phylum: Echinodermato
(see EcHTNoDERM).

sea water The water constituting the
world's oceans md seas. It is usually saline, av-
erage salinity being about 35 g per kg of sea
water. The principal dissolved salts are sodium
chloride (28%), magnesium chloride (0.a%), and
magnesium sulphate (0.2%). Where evapora-
tion is high, slinity is increased, as in the Red
Sea- See also DESALTNATToN).

seawecd targe multicellular red, brown, or
green marine *algae tlnt are generally found
attached to the sea bed, rocks, or other solid
structures by rootlike structures called hold-
fasts. The plants have stemlike stalks arld
fronds, whidr may be flat and undivided,
threadlike, or branched, sometimes with small
air bladders for buoyancy. Seaweeds often
occur in dense aggregations along shores.
Many are of commercial importance as food
(e.g. carrageen, laver, and sea lettuce), as fertil-
izers, in chemical and pharmaceutical prod-
ucts, etc. See also KELP: wRACIc

Sebastian, St (3rd century r,D)Roman mar-

tyr, kitld by archers. According to traditiorL
he was an officer of the Praetorian Guards
until his Christianity was discovered by Dio
cletian- Feast day: 20 Jan.

Sebastiano de! Piombo (S.Luciano;
c.1485-1yg) Venetian painter. Although he
was a pupil of Giovami BeIinL his early works
notably st lohn otrysostom (c.15@; s Giovanni
Crisostomo, Venice), were influenced by Gior-
gione. Moving to Rome in 1511, he painted dec-
orations in the Farnesina with *Raphael, whose
Transfigffiatioflhe directly challenged with his
Raising of Lazarus (7577-19l. National Gallery,
London). He was also known as a portraitist; his
sitters included Christopher Columbus and
Pope Clement VII, who appointed him keeper
of the papal seals (fombi) in 1531-hence his
nickname.

second 1. (s) The SI unit of time equal to rhe
duration of 9192637770 periods of the ladia-
tion corresponding to a specified transition of
the caesium-133 atorn 2. A unit of angle equal
to one-sixtieth of a minute.

secondary education Education for ado.
lescent children aged approximately from fl
to 18. In the LJK the Education Act (1914) intro-
duced universal secondary education (compul-
sory to the age of 15, extended to 16 in 1972).

Initially a tripartite system (comprising
*grammar schools for more academic pupi.ls,
secondary modern schools, and technical
schools) was implemented in England and
Wales, selection being based upon the eleven-
plus examination. This exam has since been
largely phased out and a widespread system of
"comprehensive schools introduced.

secondaty emassion The ejection of elec-
trons from the surface of a metal when it is
bombarded with charged particles of suffi-
cient energy. When the bombarding pa.rticles
are themselv6 electrons, tlese are known as
primary electrons and the ejected electrons are
called secondary electrons. The effect is used in
such devices as the electron multiplier.

secretary bird I large long-legged terres-
trial bird of ptey,Sagittarius ser pentorius, that
lives in dry uplands of Africa It has a hawklike
face and a grey plumage with a long pair of
cenffal tail feathers and a black crest of quills
behind its head-hence its name. Order: Fakoni-

fornes (falcons, hawks, etc.).

Sedan, Battle of (1 September 1870) The
battle in the *Fraaco-Prussian War in which
German forces, invading NE France, defeated
th€ army of Napoleon III. This precipitated rev-

C
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olution in Paris and marked the end of the Sec-

ond Empire.

sedatives Drugs that relieve restlessness,
anxiety, and tension. Most drugs that dePress
the activity of the nervous system have this ef-
fmt (including barbiturates and narcotics), but
the most widely used sedatives are the *benzo-

diazepines.

sedge A perennial herbaceous grasslike plant
of the genus Carex (about 2000 species), grow-
ing throughout the worl( mainly in swampy
places. Sedges have solid triangular stems, with
long narrow leaves and small male and female
flowers usually grouped into separate clusters
(spikes). Family: Cyperaceae.

Sedgemoor, Battle of (6 July 168s) The
battle, B of Bddgwater, Somerset, in which the
forces of James II of England defeated the re-
bellion of his nephew the Duke of *Mon-

mouttr

sedimentaly rock One of the three major
categories into which rmks are divided (com-

p4re IGNEous RocKi METAMoRPHTC RocK).
Sedimentary rocks are deposited mainly under
water, usually in approximately horizontal
layers (beds). Clestic sedim€ntary rocks are
formed from the erosion and deposition of
pre-existing rocks and are classified according
to the size of the particles: those with sand-
grade particles include the sandstones; those
with silt- or clay-grade particles include silt-
stones and mudstones; those with gravel-grade
and larger fragments include the breccias, con-
glomerates, etc. Organically formed sedimen-
tary rocks are derived from the remains of
plants and animals, for example limestone and
coal. Chemically formed sedimentary rocks
result from natural chemical processes and
include sedimentary iron ores. Many sedimen-
tary rmks show complex internal structures,
formed during or after deposition.

Seebeck effect See THERMoELEcTRIc
EFFECTS.

seed The reproductive structure formed
after pollination and fertilization in higher
plants. ln flowering plants (angiosperms) the
seed begins to develop after the *pollen nu-
cleus has fused with the egg. In gymnosperms
(conifers and related plants) the ovule begins
dividing before pollination. AII seeds contain
an embryo and usually a food store, which is
mobilized on gemimtior Angiosperm seeds

are surrounded by a seed coat and contained
within a *fruit gymnosperm seeds are naked
(see coNE). The development of the "seed habit"

has given the higher plants a marked advan-
tage over the ferns, mosses, algae, and fugi
Water is not needed for fefflizrfisg sa6
therefore the plants can colonize arid habitats.
In additiorl seeds-unlike the spores of lower
plants-can survive adverse conditions.

secd fem A fernlike *gymnosperm plant be
longing to the extinct order Cycailaflkolcs (or
Pteridosprmalesl, abundant during tie Car-
boniferous and Permian periods (37{F2,lO mil-
lion years ago). Seed ferns-unlike ferns-
produced seeds, in cuplike structures.

Sefton A uritary authority in NW England.
in Merseyside. Area: 150 sq km (58 sq mi). Popu-
lation (2m1): 282 956.

Segovia, Andr6s (1893-1987) Spanish gui-
tarist, who revived the popularity of the guitar
as a concert instrument.

Seine, River a river in N France. Rising on
the Plateau de [angres, it flows mainly t[W
through Paris to the English Channel, S of Le
Havre. It is the second longest river in France,
linked by canal with the Rivers Sommq
Scheldt, Meuse, Rhine, Sa6ne, and Loire. Length:
26 km (482 mi).

seasmic belts 1or scismic zones) The nar-
row distinct belts on the earth's surface tlnt
are subject to frequent earthquakes. They usu-
ally follow the line of plate boundaries (see

PLATE TEcToNIcs), especially along midocean
ridges, island arc systems, and major *faults.

seismac wavG An elastic shock wave ema-
nating from the focus of an *earthquake or ex-
plosion When seismic activity is recorded,
several types of wave can be idmtified: longi-
tudinal P (primoe) waves and transverse S (se-

cundael waves are small rapid vibrations that
come directly through the eartfi's interior in
the preliminary tremor of an earthquake. The
main earthquake consists of large slow L (lofl-
gae) waves travelling_ along the surface. The
study of seismic waves has provided much of
our knowledge of the earth's interior.

selSmology The branch of geophysics con-
cerned with the study of *eartl4uakes: their
origin, the waves they produce (see sEIsMIc
wAvE), their effects, their distribution, and
their prediction and modificatioL The instru-
ments used are the seimoga1ih, which
records the maglitude of the orillations dur-
ing an earthquake, and the seismoEeter, which
detects and records the motions of the eartl in
a particular dir€ction (usually used in sets of
three).

Selene The Greek moon-goddess, daughter of
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the Titan Hyperion and sister of Helios (the
sun) and Eos (dawn). She became identified
with the later Greek goddess *Artemis and
with the Roman *Diana.

sclenaum (Se) A chemical element that is a
member of the sulphur family and exists in
several forms, including deepred crystals, but
the commonest allotrope is grey. The element
has photovoltaic properties and is used in pho-
tocells. light meters, and in photocopying ma-
chines. It is a semiconductor and is widely used
in rectifiers. At no 34; at wt 7896; mp 227"Cibp
58s"C.

Seleucids A Middle Eastern dynasty of the
Hellenistic age 1323-27 Bc) founded by Seleu-
ms I Nicator (c. 355-280 Bc), the Macedonian
general who, after Alexander the Great's death,
kame govemor and then ruler (312) of Baby-
lonia He extended his kingdom to the fron-
tiers of India in the east and then into syria in
the west but his successors failed to maintain
his conquests. Antiochus the Great (reigned
223-787lbriefly restored Seleucid power in the
east but could not prevent Rome's Mediter-
ranean expansion. The empire was further
weakened by the revolt of the *Maccabees,

who were repressed, and the failure to push
back the Parthians precipitated its fnal disin-
tegration. In A Bc Pompey annexed what was
left of it to form the Roman province of Syria.

Sellers, Peter (1925-s0) British comic actor.
He made his name in the 195os with the BBC

radio comedy seriesTheGoonShw. His films in-
clude I'm Nl Right, Jock l7%9), Dr Strangelo\te
(19631, Whot's New, Pussycot? (1965), The Pink
Panther series (1963-77\nd BehEThere (1980).

Selznick David O(liver) (1e02-6s)us film
producer. In 1936 he formed his own produc-
tion company and produced A Star Is Bornl7937l
a;nd Gone vith the wifld (1939) among other
films. His later fikns included Duel in tll/ &n
(1916) and A Fcrew ell to Arms (7571.

semantics The branch of *linguistics con-
cerned with the meaning of individual words;
also, in logic and philosophy, the study of the
relationship between words and the objects or
concepts they refer to. There can be problems
in explaining such a relationship when a word
has no concrete referent (e.9.'honesgf).

semaphore 1. A visual method of communi-
cation between ships at sea, used mainly by
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warships wishing to maintain radio silence,
md consisting of a pattem of signalling by the
use of two flags, held by a signalman, their rel-
ative positions symbolizing an alphabetical or
numerical character. 2. A mechmical railway
signalling device, consisting of a movable steel
arm.

Semarang 558S 11029E A port in Indonesia,
in central Java on the Java Sea. A commercial
centre with textile and shipbuilding indus-
tries, it exlprts sugar, rubber, coffee, kapok,
and copra. The port is sometimes disrupted by
the monsmrl- Its university was established in
1950. Population (1995 est): 1 366 500.

semiconductor A crystalline material in
which the electrical conductivity increases
with temperature and is between that of a con-
ductor and an insulator. The conductivity is
also sensitive to minute quantities of impuri-
ties in th€ crystal lattice. Some (donor) impuri
ties increase the number of negative charge
carriers (electrons), creating what is known as

an n-f)?€ semiconductor. Other (acceptor) im-
purities increase the number of positive
charge carriers (holes), creating a p-type semi
conductor. The introduction of these impuri-
ties is called doping. Solid-state electronic
components, such as diodes, *transistors, and
*integrated circuits depend on the properties
of junctions between p-type and n-type re-
gions in the same piece of semiconductor crys-
tal (pn junctions). Metal oxide semiconductor
(MOS) devices also use the properties of a thin
layer of insulating oxide on the semiconductor
surface. The element silicon is now the most
widely used semiconducting material.

semiconductor diode A solid-state elec-
tronic device with two electrodes. It consists of
a single p-n junction (see sEMtcoNDUcToR).
When the pregion is at a more positive voltage
than the n-region (forward bias), the current
flow increases exponentially as the voltage
rises. In reverse bias, very little current flows
until a sufficrently high reverse voltage has
built up to cause breakdowu the current then
increases sharply. The diode is, therefore, com-
monly used as a rectifler. Semiconductor
diodes are also used to generate microwaves by
the Gunn effect, to detect light in *photocells,

and to emit light in low-voltage displays (light-
emitting diodes; LEDS).

Semites A group of peoples, including the
*Jews and *Arabs, said in the Bible to be de-
scended from Shem, Noah's eldest son. The
Babylonians, Assyrians, Canaanites, and Phoeni-
cians were ancient Semitic peoples.

Semitic alphabets The earliest known
truly alphab€tic writing systems, developed
among the Semitic 1rcples of the E Mediter-
ranean around 2000 BC. From them all the
major alphabets of today are derived: the south
Semitic version gave rise to the modem
Amharic script of Ethiopia; from North Se
mitic were derived Greek (and from Greek
came the Roman, Cyrillic, runic, and other al-
phabets), Pho€niciarL and Aramaic (from which
came the scripts of Hebrew Arabic, and De
vanagari in India).

Semitic languages A subgroup of the
Hamitcsemitic language family spokm in a
Iarge area of N Africa extending through
Palestine to the S]w corner of fuia- The Semitic
languages originated in Mesopotamia in the
3rd millennium Bc and are recorded in Sumer-
ian *cuneiform inscriptions. Although many,
including Aramaic, Aqyrian, and Babylonim
are now extinct, examples of living Semitic
languages are rHebreu modern *Arabic, and
Maltese.

Senate In ancient Rome, t}le state council
During Republican times it was Iargely com-
posed of ex-magistrates and. although its role
was primarily to advise the magistrates, it car-
ried much weight, especially in foreign policy,
finance, and religion. Under the Empire mem-
bership of the Senate became largely heredi-
tary and its chief function was to ratify
imperial decisions.

Senate, US See coNcnrss.

Sendai 3816N 140s2E A city in Japan, in NE
Honshrl It is the largest city of N Japan and an
important commercial centre. Population (1995
estl:971297.

Seneca the Elder (Marcus Anrlaeus Seneca;
c.55 Bcr.41 AD) Roman rhetorician, born at
C6rdoba (Spain). Parts of his work on oratory,
addressed to his sons, have survived One of his
sons, S€ne@ the Younger (Lucius furnaeus
Seneca: c.4 Bc-65 AD), was an author and politi-
cian. He was tutor and later chief minister to
Nero. Retiring in 64 AD, he was accused of trea-
son and forced to commit suicide. His philo
sophical writings advocate *Stoicism. His nine
tragedies, which influenced the Elizabethan
dramatists, also survive.

Senegal, Republic of A country in West
Africa, on the Atlantic Ocean The River Sene-
gal forms its N boundary and the River Gambia
flows E-W through the country to the border
of The Gambia which forms an enclave within
Senegalese territory. Senegal consists chiefly of
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level plains rising to a dissected plateau in the
SE. Most of the population are Wolof, Serer,
and Tukolor. Economy. chiefly agricultural, the
production of groundnuts being dominant.
Phosphates, iron ore, and offshore oil and nat-
ural gas have been found in signfficant qumti-
ties. There is a large foreign debt. The country
has seen steady economic growth since the
mid-190s, when a programme of economic re-
form was instituted. Histo/)4 the French ex-
tended their control in t}le mid-19th century
over most of the region. The country achieved
self-government in 1958 as a member of the
French Community and in D59-60 briefly
formed the Federation of Mali with Sudan
Senegal became a separate independent repub-
lic in 1!50, with Leopold Senghor (1906-2002) as

president. From 1982 until 1989 it formed the
Senegambia Confederation with The Gambia,
with each country retaining its independence
but having joint defence, foreign, and mon-
etary policies. Abdou Douf (1935- ) succeeded
Senghor as president in 1981. The 19Os saw ris-
ing ethnic tensions, including a virtual fron-
tier war with Mauritania (198H2). In 2000 4O

years of smialist rule came to an end when
President Diouf was defeated by Abdoulaye
Wade. Official language: French. Currency
CFA franc of 100 centimes. Area: 197722 sqka
(76320 sq mi). Population (2007 est):12521851.
Capitat Dakar.

senna S€e c^ssIA.

sensitive plants See MrMosA.

Seoul 3730N 1270oE The capital of the Re-

public of (South) Korea, in the NW on the River
Han near the coast. It was t}le capital of Korea
from 1394. Population (2003 est): 10 28O 523.

Sephardim (Hebrew Sepharad: Spain) Jews
who went to Spain and Portuga.l in the *dias-

pora- When the Jews were expelled from Spain
in 1492 they spread to many parts of the world,
preserving their customs and their language,
ladino. The first Jewish settlers in Englmd
were Marranos from Spain. In the 17th century
the Sephardim came from Holland; they
opened their first synagogue in 1657, which
was replaced in u01 by a synagogue in Bevis
Marks in the City of London, which is still in
use. The term is now sometimes applied espe-

cially in Israel, to all non-*Ashkenazim.

September 11 The day in 2001 that sw the
worst terrorist atrocity in history, directed
at targets in New York and Washington. Four
passenger airliners were hijacked by Islamic
terrorists: two were flown into the twin tow-
ers of the *World Trade Center in New York,

causing their collapse, a third was crashed into
the *Pentagon, while the fourth hit the
ground near Pittsburgtr" apparently as a result
of a fight-back by passengers. A total of 265
people (including 19 terrorists) died in the hi-
jacked aeroplanes, over 2600 died in the col-
lapse of the World Trade Center, and a further
180 were killed in the Pentagon. bringing the
total death toll to about 3195. Evidence was
soon found to confirm suspicions that the *al-

qaida terrorist network led by Osama *Bin

laden was responsible. In October, the USA
launched its so{alled *war on terrorism with
air strikes against alqaida and *Taleban tar-
gets in Afghanistan.

sequoia Either of two Californian conifer-
ous trees, the *redwood (Sequoia sempervirensl,
the world's tallest tree: or the giant sequoia, Se-

quoiadenlron giganteurn (formerly Sequoia gi-
ganteal, also called wellingtonia. The latter
forms natural forests in California's Sierra
Nevada where some trees are over 3000 years
old, with a height of over 80 m and a girth of
over 24 I[ The red-brown bark is soft and
fibrous and the shoots are covered with
pointed scalelike leaves. Fmily: Tarodiaceae.

seraphim See cHERUBIM AND sERAPHIM.

Serbia (SerbGcroat name: Srbija) A country
of SE Europe, in the Balkans, incorporating
the autonomou regions of *Vojvodina and
*Kosovo. It is chiefly mountainous in the S,

descending in the N to the fertile Danube
basin. Econom,4 the country is self-sufficient in
food production and livesttrk-raising. Forestry
and wine-making are important. The economy
is slowly beginning to rtrover from Serbia's
international isolation (1990s) and NATO bomb-
ing (1999). Histor)4 first settled by the Serbs
in the 7th century AD, it later came under
Turkish control (1389_1804), finally regaining
its independence in 1878. It played a major
role in events leading up to World war I, Aus-
tria accusing Serbia of direct involvement
in the assassination of Archduke Francis Ferdi
nand. In 1918 Serbia became the leading part-
ner in the kingdom of Serbs, Croats, and
Slovenes, later renamed *Yugoslavia. In 1991

Serbia under Slobodan "Milo5evit attempted
unsuccessfully to prevent the break-uP of
Yugoslavia by military action against Slovenia
and Croatia. Serbia was also condemned for
its involvement in the civil war in Bosnia-
Hercegovina (1992-95). ln 1992 Serbia and
Montenegro formed a new Federal Republic of
Yugoslavia Serbia's attempt to suppress ethlic
Albanian separatists in Kosovo through a m-
paign of "ethnic cleansing" led to NATO

e
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airstrikes in 11199 and a complete military \rith-
drawal from the regiorL The fml status of
Kosovo is unresolved: it remains nominally
part of Serbia but is administered separately
by the UN. Popular discontent with the author-
itarian rule of Miloievit culminated (October
2000) in a bloodless revolution in which he was
replaced by the opposition leader, Vojislav
Kostunica A new agreement with Montenegro,
establishing the Union of Serbia md Montene-
gro, was signed in 2002 and ratified in 2003
Aithough this gave the two states virtual au-
tonomy in domestic and economic matters,
Montenegrins voted for complete indepen-
dence in 2006 and the union was dissolved.
Official laaguage: Serbo{roat. Currenqr new
dinar of 100 parm (euro of 100 cents in Kosovo).
Area: 88361 sq km (3a107 sq mi). Population
(2007 est): 9993 000. Capital: Belgrade.

Serbo-Croat fhe hnguage of the Serbs and
Crmts of the former Yugoslavia Serbian and
Croatian differ little in terms of vocabulary
and not at all in grarnmar but Serbian is writ-
ten in Cyrillic and Croatian in Latin script.

serf An unfree peasant of the middle ages.
Serfdom was characteristic of the manorial
economic system (see MANoR). A serf ms
bound to the soil he tilled, paying his lord a fee
and providing seruice in return for the use of
his land. Serfs had their own homes, plots, and
Iivestock and eni)yed customary rights. While
serfdom declined in W Europe in the late mid-
dle ages, it conrinued in E Europe unril the 19th
century.

serialism (or twelve.tone music) A
method of composing music using all 12 notes
of the chromatic scale equally, invented by
Arnold *Schoenberg in the 1920s. Schoenberg
sought an alternative to chromaticism and
*atonality by using a fixed sequence of 12 notes
(called a series or tone ro1r,) as a source of
melody and harmony. The series could be
transposed so as to begin on any degree of the
scale and could also be inverted and used in a
retrograde form. In strict serialism no single
note of the row could be repeated until the
other 11 had occurred in melody or harmony.

series The sum of the terms in a sequence,
mitten as o, + ar+ q + ...4r +.... The partial sum
to the flth term is denoted by S". A series is con-
vergent if S, approaches a particular value as n
increases and divergent if it increases without
limit. A geometric series has the general form
a + af, + on2 + ..., where a and fl :rre constant. A
power series has the generd form oo+ 4,2s+

ar*+ a3x3+..,,wherd I is a variable.

Serpentine A group of minerals consisting
mainly of hydrous magnesium silicates, with a
layered structure. They are usually green or
white, and often streaked or mottled like a
snake's skin. They occur in igneous rocks. Rock
consisting mainly of serp€ntine is sometimes
quarried for ornamental stone.

serum The fluid that remains after blood hs
been allowed to clot. It can be obtained by cen-
trifuging clotted blood and is sirniLar in com-
position to plasma, except that it lacks the
factors, such as fibrinogen, that are involved in
blood clotting.

serryal A slender longlegged *cat,Felis semaL
of the African bustl It is about 125 m long i.n-
cluding the tail and has Iarge ears and a spotted
coat. Servals hunt birds and small mammals,
mainly at night.

lrervice tree A tree, Sorbus domesti(;a, alfrJut
f5 m high native to S Europe, W Asia and N
Africa and commonly grow[ for ornament. Re
lated to the *mountain astr" it has compound
leaves and its small green fruits are used for
making wine. Famil,1, Rosoceoe-

Sesame An annual herb, Sesamum indicum"
cultivated in Central and South America the
Middle East, ald SE Asia for its seeds, which are
used in confectionery and as food flavouring.
An edible oil is extracted from the seeds: the
residue is us€d as cattle feed Family: Pedcli
aceae.

Set An Egyptian deity. Originally a sun and
slcy god, he murdered his brother *Osiris and
so came to represent a1l evil. He was killed by
*Horus, son of Osiris

settef One of three breeds of sporting dog
with a lean deepchested body and drooping
ears. Setters are named after their habit of
squatting flat ("setting") after finding game.
The English setter has a long white silky coat
flecked with darker markings. The heavier
Gordon sett€r is black with chestnut markings,
while the Irish or red, setter has a flat silky
chestnut coat. Height:61-59 cln.

sct theory The study, founded by C,eorg
"Cantor, of the logical and mathematical laws
of sets. A set is a defined collection of objects or
elements; for example the set of odd integers
between 0 and 10 is 1, 3, 5, 7, 9. The empty or
null set has no elements. All sets are contained
in the universal set E The relationships be
tween sets can be illustrated in a Venn dia-
grarn named after the British logician John
Venn (1834-1923), or shown by rymbols. a e A
means the element a is a member of the set A
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set theory. Venn diagrams.

aE(A n B)

A c B means set A is contained in set B. A u B

means the mion of A md B. AnB mems the
intersection of A and B, i.e. those elements in
botll A'or A' is the complement of .t all el-
ements in E but not in A.

Settlement Act of (1701) The Act that es-

tablished the Hmoverim succession to the
English throne. In the absence of heirs to
William III or Anne, the Crown was to pass to
James I's granddaughter Sophia (1657-1714),

Electress of Hanover, or to her Protestmt de-
scendants. The Act stipulated that the
monarch must be a Protestant and ttlat for-
eigners must not hold public offlce or enter
parliament. Anne was succeeded by the first
Hanoverian king, C,eorge I, in 1714.

Seurat Georges (1859-91) French painter
who developed neoimpressionism, popularly
called *pointillism. Although he finished only
seven paintings in this style, for example Sun-

doy Afternoon on the lsland oJ the kande latte
(1884-86), his work was very influential.

Sevastopol (English name: Sebastopol)
,1436N 3331E A port in S Ukraine, in the
Crimean oblast (region) on the Black Sea- It is a
popular seaside resort. Founded in u83, after
Russia's annexation of the Crimea it became an
irnportant naval base and, later, a commercial
port. It was besieged by the Bdtish and French
during the Crimean War, falling after 11

months. Population (2005 est): 340 353.

Seven Deadly Sins Pride, covetousness,
lust, envy, gluttony, anger, and slottr" The tradi
tional Ctrristian list was already established by
the 6th century.

Seven Wonders of the World the
supreme man-made structures of the ancient
world. They were the Pyramids of Egypt,
the *Colossus of Rhodes, the *Hmging Gardens
of Babylon" the Mausoleum of Halicarnassus,
the statue of *Zeus at Olympia, the temple

of *Artemis at Ephesus, and the *Pharos

of Alexandria- Only the Pyramids have sur-
vived.

Seven Years' War (1755-63) The war be-

tween Prussia, Britain, and Hanover on one side
md Frmce, Austria, Russia, ud Spain on the
otJrer. The war had two mdn aspects: the ri
valry between Austria and Prussia for domina-
tion of Gerrnany and the struggle between
France and Britain for overseas suprernacy. The
war was precipitated by Austria's desire to re-
gain Silesia" lost to Frederick the Great of Prus-
sia in the War of the *Austrian Succession, and
begmwith Frederick's invasion of Saxony. Rus-
sia's defection (1762) to Prussia enabled Freder-
ick ultimately to emerge victorious and
Prussian ascendmry was colflrmed by the
Peace of Hubertusberg. Overseas, the British
despite initial reverses won a series of spectac-
ular victories in India (by *Clive) md Canada
(byWolfe). By the Treaty of *Ihris (1763) Britain
was confirmed as the supreme world power.

Severn, River (Welsh name: Hafren) The
longest river in the UK, rising in central Wales
and flowing NE and E into England, then S to
the Bristol Channel. It passes through Shrews-
bury, Worcester, md Gloucester. It is spmed
near its estuary by the Severn Bridges The
first of these, a suspension bridge 988 m (3240
ft) long, was built in the 1960s. However, its
vulnerability to high winds led to frequent clG
sure and a second bridge, mainly cantilevered
and with a much greater wind resistance, was
opened in 1996; this now takes the majority of
the traffic. Length:365 km (227 mi).

Seville (Spanish name: Sevilla)3724N 559WA
city ard port in SW Spail in Antlalusia on the
River Guadalquivir. Now a major industrial
centre, it was important during Roman times,
thrived under the Moors (711-12,18) as a cul-
tuml centre, and became a rnaFr port in the
16th century. There is a university (founded

w

E

B

o



Sdvres porcelain 800

re

1502) and a cathedral (1,101-1591). Population
(2Wl estl:7w7A.

SAvres porcelain The finest French porce
lain, flrst produced in Vincennes in 1738 and
still made. The factory moved to Sivres near
*Versailles in 1756. It always enjoyed royal pa-
tronage. Early output was soft-paste porcelain
but from 1768 hard-paste was made. Products
were figures, vases, ornaments, and table ser-
vices with blue, rose Pompadour, yellow, or
green grounds richly gilded for royal taste.

sex chromosome A *chromosome that
carries the genes for determining the sex of m
individual. In humans there are two q?es of
sex chromosomes, called X and Y. The body
cells of normal males possess one X and one Y
chromosome while those of normal females
have two X chromosomes. Human sperm is
therefore either "male" or 'female" depending
on whether it carries an X or a Y chromosome.
The sex of the embryo is determined by which
t)?e of sperm fertilizes the female egg (which
always carries an X chromosome). Abnormal
numbers of sex chromosomes Guse a rmge of
disabilities, including physical abnormalities,
mental retardatior\ and sterility.

sex hormones Hormones that regulate the
growth, development, and functioning of the
reproductive organs and determine external
sexual characteristics. The major female sex
hormones are the *oestrogens, *progesterone,

and *prolactin while the "androgens are the
principal male ones. Their production is regu-
lated by *gomdotrophins from the pituitary
gland.

sextant An itrtrument used primarily in
navigation for determining latitudes by meas-
uring the angle subtended by some celestial
body to the horizon Thomas Godfrey of Phil-
adelphia and John Hadley of London, working
independently, discovered the sextant's princi-
ple in 1730. The graduted metal strip, shaped
in an arc of the sixth part of a cirde, gave the
instrument its name. In use the movabl€ index
arm is slid along the scale until the image of
the reference star as viewed irr the half-sil-
vered index mirror is aligned with the horizorl
The reading on the scale then indicates the
angle subtended

SEXTON bEEtIE SEE BURYING BEETLE.

sexually transmitted dis€ase (sTD)
Any disease transmitted by sexual trtercourse,
also known as venereal disese (VD). Among the
most prevalent STDs today are genital herpes,
nonspecific uretfiritis (NSU; caused by C:llamy-

dia), and AIDS; syphilis and gonorrhoea-the
former scourges-are now trealable with anti-
biotics.

Seychelles, Republic of A country con-
sisting of 87 widely scattered islands in the W
Indian Ocean, NE of Madagascar. The main is-
land is Mah6. Most of the population is of
mixed African and European descent. korcmy.
the chief products and exports are fish copra,
and cimamon bark Tourism is important, as is
offshore banking md fimce. Histor)4 the un-
inhabited islands became a French colony in
the mid-18th century as a spice plantation. CaI>
tured by the British in f94, they were a depen-
denry of Mauritius from 1814 until 1903, when
they became a British crown colony. In 1976 the
country became an independent republic
within the Commonwealtlr- Multiparty elec-
tions held in 1993 resulted in victory for Albert
Ren6 and his ruling party. Th€ current presi-
dent is James Michel. Official languages: Eng-
lish md French the majodty speak Creole.
Currency Seychelles rupee of 100 cents. Area:
,{44 sq km (171 sq mi). Population (2007 est):
81 895. Capital Victoda.

Seymour, Jane (c.1509'34 The third wife
(1536-37) of Henry VIII of England. A lady in
waiting to Anne Boleyn" she married Henry 11

days after Anne's execution. Jane died shortly
after the birth of a son" Edward VI.

's Gravenhage &e HAGUE, rHE.

mirror
shade glasss

:index arm

teleope

rays from
horizon

limb index arm
adjuster

drum and vemier

sextant. Angle a measures fie angle between horizon
and reference arm; p is fie angle between index mhror
and horizon glass, marked by the angular mowment of
the index arm along the limb. n = 2F, $erefore the
graduations marked on the scale are twice $e actual
angular movement.

Shackleton, Sir Ernest Henq/ (1s74-
1l,22) British explorer. He accompanied Scott's
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expedition of 1901-04 and on hi$ own expedi-
tion in 1908-{9 nearly reached the South Pole.
In an expedition of 1914-76 his ship, the En-

duratce, was marooned but he and his men
reached Elephant Island by sledge and boats.
With five others he tlen irurneyed 1300 km
(800 mi) to find relief. He died on his fourth ex.
pedition.

shad A food fisll belonging to a genus (Aloso)

related to herrings, tlat occurs in the N At-
lantic. Mediterranean" and North Sea- lt has one
or a succession of black spots along each side
and a notch in the upper jaw. They migrate in
large shoals to spawn in fresh wdters.

Shaffer, Peter (p26- ) British dramatist.
His plays include Five-Finger Exercise lTWl,The
Royal Hunt oJ the Sufl (1964), Equus (193; fitmed
79n\, Anadeus (199; filmed ]9%l, Yonadab

17985), Lettice ond Lovage (1987), and The Gift oJ
theGoryon(19821.

Shaftesbury, Anthony Ashley Coo-
per, 7th Earl of (1801-85) Brirish reformer.
He became an MP in 1825 and campaigned
successfully for reform of the lunacy laws
(1845), a ten-hour day for factory workers
(184fl, and an end to th€ employment of chil-
dren in coal mines (1842) and as chimney
sweeps (1840).

Shah Jahan (1592-1665) Emperor of India
(1628-58) of the Mogul dynast)4 the son of Ja-
hangir (1569-1627). His reign was as ruthless
as his means of attaining it; he put his near-
est relatives to death in 1628. His passion
for fine architecture produced such monu-
ments as the *Taj Mahal and the Delhi Red
Fort. He was deposed by his son Aurangzeb
(7678-77U1.

Shakespeare, william (1504-1616) Engtish
dramatist, universally rmognized as the great-
est English writer. Born in Stratford-upon-
Avorl he married in 1582 a local girl, Anne
Hathaway, by whom he had three children
Soon afterwards he went to Iondon, where he
became an actor in the leading theatrical corn-
pany, the Lord Chamberlain's Men (called the
King's Men after 1603). The three parts of
Henry Vl and Richard III were his first plays
(158H2). His poemsyenus and Adonis (1593)and
The Rape oJ Lucrece (75941 were dedicated to his
patron Henry Wriothesley, 3rd Earl of
*Southampto[ His Sonnets (1509) were proba-
bly written at this time. His early com€dies
(1593-95) were Love's lnbmr2s Lost,The Two Gen-

tlenen oJ yerono, and I'he Tomiflt of llw slvoil.
These were followed (1595-1600) by A Midsum-
mer Night's Dreofl,The Merchont of Venice,Much

Ado About Nothin9, Twelfth'Night, and As You
like It. Dudng this period he also wrote his first
significant tragdy, Romeo and Juliet, as well as

Riehard ll and Julius Caesar ln 1597 he bought
New Place, a large house in Stratfor4 and Later
became a shareholder in the Globe Theatre in
London The two parts of Henry IV were com-
pleted before Hamlet, Othello, King Lear, a]jld
Macbeth his maJbr tragedies (160G{6). His final
experimental plays included The wintels Tale
(c.1610) and lhe Temp€st (c.1511). In about 1611 he
retired to Stratford, where he died. The flrst
collected edition of his works, known as the
First Folio and containing 36 plays, was pub
lished in 1623. His other plays were: The Comedy
o J Errors, Titus Andronitus, King lohn, Henr y V,
The MenyWtues oJ Windsfi, Antof,y ond Cleopa-
tra, Coriolanus, Troilus and Cressida, Measure for
Meastre, All's Well That Ends Well, Timon oJ
Athens, Pericles, Cymkline, and, with John
Fletcher (1579-16251, Henry VIII and The Two
Noble Kinsmen.

shale A fne-grained *sedimenury rock tlrat
splits easily along the closely spaced bedding
planes as a result of the alignment of the clay
mineral particles parallel to the bedding
planes. Shales may disintegrate in water. They
are softer and lighter tlan slate, which is a
fine-grained *metamorphic rock

shallot A hardy perennial herbaceous plant,
Allium oscoloniun, probably of Asiatic origin.
Its small hollow cylindrical leaves are often
used for dressing food and in salads. Its small
angular bulbs occur in garlic-like clusters and
are used for flavouring md pickling. Fmily
Liliaceae.

shamanism The religious beliefs and prac-
tices common in certain tribal societies of Asia,
such as the *Samoyed. The term is also appted
to North American Indian practices. The
shaman is a tribal priest generally felt to be
possessed by a spirit or deity ald hence to have
supernatural powers. He may also act as the
tribal ruler and judge.

Shamir, Yitzhak (1915- ) Israeli statesmm,
trorn in Poland; prime minister (1983-84,
79ffi-92\. He led the Ismeli Freedom Fighters
(1940-41), served in Israel's secret seruice
(1955-65), and was foreign minister (1980-83,
1984-86). In 1984-88 he had a special power-
sharing agreement with Shimon *Peres. His
goverment collapsed in 1lD2 over peace talks
with Palestinian leaders.

shamrock Any of several plants bearing
leaves with three leaflets, especially various
*clovers, black medick (Mediccgo lupriinal, and

C
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*wood sorrel (0ulis acetosellal.The shamrock is
worn on St Patrick's Day.

Shangha: 3113N 12125E An administratively
autonomous port in E China, on the Ymgtze es-
tuary. The largest city in China it is its chief
port and industrial city. It grew rapidly after it
was opened to foreign trade in 1842, coming
under Britislr, US, md French rule until World
War II. Population (2003 est): 10030 788.

Shankar, Ravi (192G- ) Indian *sitar player
who popularized Indian music in the West.

Shannon, River The longest river in the Re-
public of Irelaad. Rising in NW Co Cavan, it
flows S to Limerick and then W to the Atlantic.
Length: 386 km (2,10 mi).

shari'ah See rsLAMrc LAw.

Sharjah See uNrrED ARAB EMrRArEs.

shark A *Grtilaginous fish belonging to the
worldwide order Selachii (about 250 species).
Ranging in size from the srnallest *dogfish to
the enormous *whale shark, they have a tor-
pedoshaped body with a muscular tail used in
swiming, five to seven pairs of gill slits on
the sides of the head, and numerous sharp
teeth. They are chiefly marine and carnivorous.
Stbclass: Elasmobr anchii.

Sharon, Ariel (1928- ) Israeli soldier and
politician: prime minister (2001-O6). An Israeli
army offlcer, he became a national hero in the
Yom Kippur War (1973). As defence minister he
organized Israel's invasion of Lebanon (1982)
but was sacked (1983) when it was found that
he had connived in the massacre of Palestinian
refugees by right-wing Lebanese forces. He
later emerged as a leading critic of the Pales-
tinian peace process and served as foreign min-
ister (1998-99). He became leader of Likud
(2000), taking the party to victory in the 2001
elections. In 2001-02 he respolded to AEb sui-
cide bombings by ordering the remculntion
of much. of the West Bank. He formed a
new political party, Kadima, in late 2005 but
has lain in a coma since suffering a stroke in
Jm 2006.

Sharpeville A Black Africm tom in South
Africa, in the S Transvaal near Vereeniging. It
was the scene of a riot on 21 March 1960, in
which African demonstrators were flred on by
the police. Over 50 of the demonstrators were
killed and lrmy others wounded. There were
riots on the anniversary in 1984 and 1985, when
19 died.

Shaw, George Bernard (18s6-19s0) Irish
drmatist, critic, and wdter, born in Dublin He

went to London in 1876, becoming a music md
drama critic, an active smialist, md a founder
of the Fabim Society. He wrote more than 40
plays, the Prefaces indicating at length the sc
cial and moral issues involved. Plays Pleasant
and Unpleasant (1898) included Mrs Watrffi's
Profession (on prostitution), and the comedieis
Arfis afld the Man atd. Candida. His Three Plays

f or P uritans \19f7) included Caesor and Cleo Intr a
and Captain Brassbound's ConyersiuL The epic
comedy of ideas, Man and Supermafl (1903), was
followed by lohn Bull's Other Island O9oal,fhe
Dutols Dilemma (79061, Misolliance (1910), and
Pygmalion (1913), an outstanding commercial
success. Later works include Heartbreak House
(1917), the series of plays entitled Back ,o
Methuselah (1921), and the historical drama St

loan (7924). In 1925 he was awarded the Nobel
Prize.

shear stress see srREss.

shearwater One of a group of birds (about
15 species) of the oceanic famlly Prwellariidae.
Shearwaters have a dark plumage (some
slrecies have white underpa.rts),long narrow
wings, and slender bills; they feed on fish
from the sea surface. The great shearwater
(Puf fuus gravis) breeds in the South Atlantic,
migrating to spend summer and autumn in
the North Atlantic. The Mu shearwater
(p. puffmul breeds off British and Mediter-
ranean coasts and winters in E South America
and Austmlia" Order ProcellariiJor.mes. See also
PETREL.

sheep A hoofed *ruminant mammal belong-
ing to the genus ovis (7 specie$, native to
mountainous regions of Eurasia and North
America. Related to goats, sheep are generally
75-100 cm tall at the shoulder. they have a
cornpact body with slender legs and a short tail
and the coat ranges from white to brown in
colour. Males (rams) have large spiralled horns;
females (ewes) have smaller less orved horns.
There are over 200 breeds of domestic sheep (0.
aries), which are reared worldwide for meat,
wool, and milk (see LrvEsTocK FARMTNG).
Family. Bovidae. See also AoUDAD: BrcHoRNl
MOUFLON.

sheepdog A dog used for handling sheep,
such as the *collie, *C,erman shepherd dog,
*Old English sheepdog, and *Shetland sheep-
dog, as well as crossbred derivatives.

Sheffield 1. s223N 130w A ciry in N Eng-
land, in Sheffield unitary authority, South
Yorkshire on the River Don. It is world famous
for steel, produced hdre since the mid-18th
century. Poprrlation (latest est): 450000. 2. A
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unitary authority in N England, in South York-
shire. Area: 368 sq km (142 sq mi). Population
(2004 est): 516 100.

shelduck A large "duck, Tadorna tadorno,
found around coasts of W and central Eurasia.
It is 65 cm long and has black-and-white plum-
age with a green head, chestnut shoulders,
and a red bill.

shellac A naturd thermoplastic *resin made
from the secretions of the lac ins{t, Inccifer
lacca, which is parasitic on certain trees in
India and Thailand. Its solution in alcohol is
used as a varnish and in lacquers

Shelley, Percy Bysshe (1792-1822) British
poet. He wrote the revolutionary poem Qreen
Mab in 1813 md in 1816 he met and befriended
Byron in Switzerland. From 1818 until his death
he lived in Italy, where he wrote the verse
drama Prometheus Unbound (1818-19), the elegy
Adonais 178271 promptd by the death of Keats,
and much lyrical poetry. He was drowned in a
sailing accident off the Italian coast. His second
wife Mary Wollstoneq"ft Shdl€y (V97-1851) is
best known for her novel Frankenstein: the Mod-
ern Prometheus 17878],

shells The hard casings secreted by some
animals to protect themselves or their eggs.

The term usually refers to the shells of mol-
luscs, which consist largely of calcium carbon-
ate and come in a wide variety of shapes and
sizes. They may be spiralled or flat, with one
valve (in gastropods, such as snails) or two (in
bivalves, such as mussels). The pearly nautilus
has a many chambered shell, which provides
buoyancy.

Shelter (National Campaign for the Home-
less) A British organization, founded in 1966, to
raise funds for housing projects and housing
aid centres for the homeless and to campaign
for more and better housing.

Shenyang (former name: Mukden) 415oN
723268 A clty in NE China, on the River HurL
the capital of Liaoning province. Ctrina's fourth
largest city, it is a major industrial centre. Pop
ulation (2003 est): 3 995 531.

Sheraton, Thomas (17s1-1s06) British fur-
niture designer, who made his name with the
designs in his Cawnet-Moker and Upholsteref s

Drawing Book 11791-94l. Influenced by *Adam

and contemporary French styles, these designs
were characterized by elegance, delicacy,
straight lines, and inlaid decoration.

Sheridan, Richard Brinsley (12s1-1s16)

Anglo-Irish dramatist, who lived in England

d,kus)

abalone
(Haliotis

glory oI
the sa

&

tiger cowrie
(CW@ tigns)

sundial shell
(Archtld@i@ maxmal

A

ffi
auger shell

lTerebra
crenulata)

conch
lambis]

&
olive shell

\Oliva elqans)

razor shell
(Solen mqi@tus)

giqasl

murex shell
(Murex tarheli)

(conus
gloiaman5)

wentletrap

C

N
IEDitonium I /
uo'^*'t r[K (]W

reK€comb venus
(Hyster@oncha

lupanana) helmet shell (ca$/s co.nuta)

shells. A selection ol mollusc shells, drawn to scale (the largest, the helmet shell, is 35 cm long). All these species are

marine and several, including the glory of the sea, are collectors' items.

ffi



shcriff 804

re

from childhmd. He wrote witty comedies of
manners, of which the best knom are The Ri
wls (7775\ and School f or kondal Oml. A Whig,
MP from 1780 to 1812, he was recognized as

being one of the great IErliamentary orators.

sheriff An official with administrative and
judicial responsibilities in England, Scotland,
and the USA Originating in the 10th century as

the king's representative in the shire and at
the shire court, the sheriff continued in this
role under the Normans, who expanded his ju-
dicial competence. The sheriffs' powers were
reduced by Henry II and succeeding kings and
became little more thm ceremonial in the 16th
century. Sheriffs in England and Scotland are
normally appointed by the Crown to each
county. In Scotland sheriffs are also the cNef
county judges. In the USA they are elected and
are the principal law enforcement officers in a
county.

Sherpa e people of Nepat who speak a dialect
of Tibetan. They often act as porters for Hi
malayal expeditions. With Edmund Hillary,
the Sherpa *Tenzing Norgay reached the sum-
mit of Everest in 1953.

sherry A fortified *wine, originally made
around Jerez de la Frontera (whence its name)
in S Spain. There are two basic types of sherry:
flno is a pale dry wine on which the Jbr (flower
or yeast) has developed fully oloroso is a rich
full-bodied wine on which the lor is little de-
veloped. Amontillado is a strong dark deriva-
tive of a fino and cream sherry is a heavily
sweetened oloroso.

Sherrrood Forest An mcient forest in the
Midlands of England, in Nottinghamshire.
Once an extensive royal hunting ground, it is
now much reduced; it is famous for its associa-
tions with Robin Hood.

Shetland lslands (or Shetland; official
name until 1974: Zetland) A group of about 100
islaads in the North Sea, off the N coast of Scot-
land. The largest islands indude Mainland, Yell,
and Unst. Shetland is best known for its ponies
md knitted goods (especially in the Shetland
and Fair Isle patterns). The islands are a base

for North Sea oil exploitation with a pipeline
from the Brent field. Atea:7477 sq km (551 sq

mi). Population (2001): 21988. Administrative
centre: Lerwick.

Shetland pony The smatlest British pony
breed, native to the Shetland Islands. It has a
sturdy compact body with short legs and a rel-
atively large head. The mane and tail are prc

fuse and t}le coat becomes thick in winter.
Height: up to 16 m (10% hand$.

Shetland sheepdog (or Sheltie) A breed
of dog developed in the Shetland Islands for
working sheep. Related to and resembling the
*collie, it has a soft undercoat and a long outer
coat and may be black, browrl or blue-grey,
with white and tan markings. Height: about 35
cm.

Shevardnadze, Eduard (1928- ) Geor-
gian statesman; president (1992-2003). As So-

viet minister for foreigr affairs (1985-90, llDl)
he played a key role in arms negotiations with
the USA He was re-elected in 1995 and 2000 but
resigned in Nov 2003, following mass protests
accusing him of rigging parliamentary elec-
tions.

shield An extensive rigid btock of Precam-
brian rocks. Shields are tbe oldest continental
regions, frequently of ignmus granite or meta-
morphic gneiss. The shields were once the site
of Precambrian mountain belts, although the
mountains have been completely eroded. The
Canadian (or Iaurmtian) Shidd is the largest,
covering several million square kilometres of
NE North America"

Shih tsu A breed of small dog originating in
Tibet and introduced to the UK in the lqns. It
has a long body with short legs, a short muzzle,
and drooping ears. The long straight coat can
be of various colours and the plumed tail is
held over the back Height: about 25 crL

Shiites (or Shiah) The general term applied
to a number of different Muslim sects, the
main body of which is dominant in Iran. The
distinctive belief of the Shiites, which differ-
entiates them from the other major Muslim
group, the *Sunnites, is that *AIi, the fourth
caliph, is the only legitimate successor of Mc.
hammed. The leader of Islam, the imarL must
be a descendant of Ali and has authority in sec-
ular and religious [xrtters.

Shikoku The smallest of the four main is-
lands of Japat separated from Honshu and
Kyushu by the Inlmd Sea lts population is con-
centrated on the coastal plains, with industry
mainly in the N. Area: 17759 sq km (6857 sq mi).
Population (2000 est): 4131000. Chief cities:
Matsuyama and Takamatsu.

shingles An infection caused by the *herpes

zoster virus, which lodges in nerve cells in the
spinal cord. Shingles affects adults who have
had chickenpox as children It usually starts
with pain along the course of a sensory nerve,
followed by a band of blisters round half of the
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body or face. The rash usually eventudly disatr
pears but the patient may be left with severe
neuralgia.

Shanto The native religion of Japm. Shinto is
primarily an attitude of nationalistic and aee
thetic reverence towards familiar places and
traditions, rather than a set of religious beliefs.
However, the central themes are the belief in
numerous usually amoral kamis or nature spir-
its, together witl mcestor worship and an
ideal of mi.titary chiralry. The two principal
komis are the sun-goddess (reputedly rnother of
the emperor) and her brother the storm-god.
The conflict between them expresses the cre
ative and destructive forces of nature. After
World War II, SNnto was disestablish€d tr the
state religion.

ships Early mariners included the Eg]rytians,
Ctrinese and Phoenicians. The short broad
Phoenician merchant ship6 of the 13th century
tc were propelled by oars and a single square
sail to catch the prevailing wind.

The Greeks developed biremes (with two
banks of oars) and triremes (with three banks)
as warships, especially strengthened for ram-
ming enemy vessels. The Rornans also relied on
oars, but their larger grain ships had a number
of square sails. ln the N the double-ended long-
ships of the Vikings were designed to cope
with the rough and windy North Sea. Devel-
oped in the 8t}l century ao and propelled by
sail and oars, ships of this kind brought
William the Conqueror to Englahd It was not
until the 12th century and the stimulus of the
Crusades that the art of using sails was suffi-
ciently developed for oars to be dispensed wittt.
Seiliqg In16 the wind was originally pioneered
by the Chinese in their junks, but it was the
Arabs who perfected the lateen sail, which
made it a reliable means of propulsion for
large ships. By the 14th century sailing ships
were commonplace. The warships of the period
had "castles" built at each end to house fighting
men, and guns were usually ctrried on the
fortrastle. By the end of the 15th century the
heavy muzde-lmding cannons were carried in
gun ports low in the hull During this period,
too, t}le single-master with one large heavy sail
gave way to the three,master with more man-
agable small sails and full rigging. During the
next 300 years silirg ships developed in many
ways, usrrlly with the merchantmen follow-
ing the hnovations in hull design and rigging
made by the designers of walsHps. Sailing
ships reached their zenith in the l$hrentury
clippers, wNch remeined supreme until the
*steam engine revolutionized seafaring. The

first steamer to cross tlle Atlantic (in April
1827) was the Dutch Curagao (brtilt 1826), rhe
first British ship to do so (in April 1838) being
Brunel's Great Western, a wooden paddle
steamer. In the next century the propeller
completely replaced the paddle and Parson's
steam *turbine largely replaced the reciprG
cating engine. Passenger travel across the At-
lantic has now been captured by the airlines;
shipbuilding concentrates on cargo vessels, es-
pecially oil *tankers.

Warships in the age of steam were largely
modelled on the turbinedriven battleship
Dreadnought (1905), which together with the
*cruiser, *destroyer, frigate, and *submarine
dominated naval warfare in World War I. By
World War II the *aircraft carrier had evolved
and with its long-range striking power became
the supreme weapon of tJre war at sea How-
ever, the strengtl of navies is now judged by
their missile- and aircraft{arrying capabilities,
as well as by numbers of nuclear-powered sub-
marines. See illustrations on pp.806-07.

Shire horce A breed of draught horse de-
scended from the English warhorse and one of
the world's largest horses. lt is massively built
with characteristic long white hair (called
feathering) covering the lower parts of the
legs. The coat is grey, bay, or black. Height:
about 1.73 m (17 hands).

Shiva (or Siva) The third member of the
Hindu trhity, the "Trimurti He is known as
the Destroyer, but repres€nts the principle of
generation symbolized by the lingam or phal-
lus. His female counterpart is Parvati, also
known in her more ominous aspects u Kali md
Durga- He is often portrayed in humar form
with four arms, a third eye in the centre of the
forehead, and sometimes wearing a necklace
of skulls. His most famous depiction is as
Nataraja (king of fu.itg), his dance sym-
bolizing the cosmic rhythm of creation md
destructiorL The worship of Shiva is character-
ized by an asceticism that contrasts with the
gentler worship of *Vishnu.

shock f. A severe condition resulting from
failure of the circulatory system, $,hen the
blood supply to the tissues is inadequate. The
shock may be caused by failure of the heart to
pump sufficiently strongly, for example after
a heart attack; by loss of blood flui4 for exam-
ple through haemorrhage or burns; or by
widening of the blood vessels so that there is
not enough blood to fill them, for example
after injury or during a very s€vere infectiorl
2. Injury resulting from electrocutior The ex-
tent of the injury depends on the current pass-

C
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Roman meEhantman (c 1 00 AD) The Romans' need to
transpon grain frcm N Africa to Europe encouraged the
building oI imposing ships up to 55 m (180 ft) long

Cutfy sa.k (1869) The 1gth-century clippers weE renowned
for their speed and grace. The CuttySark, buih to bring tea
from china, was one of the faslest and most consistent eiling
ships of iE time. lt is now permanently mooed at Greenwich.

Portugu6* <aravel (c. '!450) Although it was only a
little longer than a large rcwng boat. the caravel t@k
part in m6t of the 1sth{entury voyages of dis@ry The
lat@n sil, derived fom Arab eEmd6, enabl€d itto $il
against the pBailing winds.

Quen Mary(934)ln 1938 this British pasEnger liner captued the Blue Riband fq the Iast6t Atlantic cGsrng with a time
of 3 days 20 houE 42 minut6. ln 1967 it was anchoed off Long Beach, Califomia, as a tourist cenve.

creat Bdtaln (184)rhe second steam ship designed by l.

K. Brunel, the G/@tBribm was rhe first all-i@n propeller-
driven ship to cross the Atlantic, taking I 5 days betwen
Liverp@l and New York. wrked ofi the Falkland lslands in
1937, it was.estored in the 1970s in Bristol, wheE it is kept
in dry d(k.

British-born US physicist, who shared the 1956
Nobel Prize with John *Bardeen md walter
*Brattain for their discovery of the *transistor

at the Bell Telephone laboratories (1918).

shock wave A narrow region of a high pres-
sure in a fluid, created when a fast-moving
body passes through the fluid. The waves are

re
oil tanker (l 968) The largest vessels afloat today some of lhese giant ships have a deadweight Gpacity of owr 300 000
tonnes-

ships

ing through the body, which is related to the
voltage md the skin resistance. As skin resis-
tance is greatly reduced when it is wet, mains
voltage (2,10 V) can cause a lethal current (about
15 millimps) to flow through the My if live
terminals are touched with wet hands.

Shockley, William Bradfield (1910-8e)
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Gek bierc (c. 500 Bc) Propelled during an attack by its two Viting longship (c. 1000 s) The clinkeFbuilt, double-
ranks oI oars, the biEme was strcngly built ound a kel to ended longship, prcpelled by oar and eil, was used mainly
support the strain of the ram attached to ilJ bo$. to transport fighting men.

medieval nef (c. 1400) This single-masted vessel had
platforms (castles) for fighting men at eithq end and one on
the mast (topcastle) fom which missiles could be huded.

yEro.y(l 759-65) Nelson's flaqship at rhe battle of
Tralalgar ( 1 805), the f/ctory ca.ried 1 00 guns and a cEw
of 850. lt is now pEsryed at Po6mouth-

D@dnought11906llhe d6i9n of the Eritish D@dnoughtbecamethe rEdelfor baftl6hip5 in a [Eriod in wt]ich a
country's naval slength wa5 Ekoned in tqms of how many battleshiF6 it posEsEd. The D@dnoughtcaraed ten 12-inch
guns, 27 smalls guns, and five undefratet torpedo tubes.

Nautilus 11954) The first nuclear-powered wa6hip, the US Naut//us heralded an era in which naval nEngth is Kkoned in
terms of nuclear submanns. They ae armld with torpedG and long- and short-range mi$iles carrying nuclear warheads,
all oI which can be fired while the vessel isEubmerged.

warships

C

propagated outwards from the body and occur,
for example, when an aircraft passes through
the *sound barrier.

shogun A hereditary military title held by
the heads of three families; they were t}Ie
rulers of Japaa although the emperors re
tained formal sovereignty. The shogunate was

secured for the Minamoto from the emperor
in 1192 after Minamoto Yoritomo's victory over
the Taira league From 1j138 to 1573 the Ashik-
aga family held the title and in 1503 Tokugawa
Ieyasu (1112-1616), who claimed Mimoto an-
cestry, revived it. The last shogun was Toku-
gawa Keiki (187-1913; ruled 1857-68).



Sholokhov, Mikhail 808

Sholokhov, Mikhail (rsos-s4) Soviet nov-
elist. His flrst major novel (1928-40) was trans-
lated in two parts as Afld quiet Flows the Don

and. The Don Flows Home to the Sea. He won the
Nobel Prize in 1965.

shooting Dscharging a weapon at a target
or at game. The two main categories of target
shooting for rifles are small bore (.22 calibre) at
ranges of 25-200 m (27-279 yd), and full bore
(7.62 calibre) at ranges of 200-1200 yd (183-10s7
m); full-bore courses are fi.red from standing,
sitting, kneeling, and prone positions. weapons
for pistol shooting range from the.1z air pis-
tol to the .45 pistol, with ranges between 10 and
50 yd (9-45 m). In clay-pigeon shooting (or trap-
shooting) clay discs are mechanically flung into
the air md fired at with shotguns. In grouse
shooting (in the UK permitted only from 12

Aug to 10 f)ec), pheasalt slroting (1 Oct to 1

Feb), and partn"ge shooting (1 Sept to 1 Feb)

the birds are either driven by a senicircle of
beaters towards the shooters in butts or are
flushed out by hunting dogs and beaters for a
moving party of shooters.

shorthand A form of writing designed to
record spoken language quick.ly. Most forms
use only as many sounds as are necessary for
accurate reading. In the Pitmm System (de-

vised by Sir Isac Pitman; 1813-97) characters
are based on segments of a circle or straight
lines; vowels are indicated by dots; voicing of
consonants by thickening of strokes. The US
system ms invented by John Robert Gregg
(1867-1948). Shorthmd speeds of up to 30O

words per minute can be achieved.

Shorthorn A breed of cattle origimting in
NE Englmd and formerly popular for both
beef and dairy purposes. Stocky, with short
legs, Shorthorns range from red to white with
various mottled mixtures. They have been re-
placed by specialist beef and dairy breeds.

sholtsightedness (or myopia) Inability to
focus on distant objects. This is the commonest
kind of visual defect and commonly runs in
families: it is due to a slightly misshapen eye-
ball, in which the light rays are fmused in
front of the retina (light-sensitive layer). It is
corrected by wearing glasses with concave
lenses or contact lenses.

Shoshoni egroup of North American Indian
tribes of the Great Basin region who spoke a

language of the Uto-Aztecan family. Some ac-
quired horses and moved onto the Plains, in-
cluding the *Comanche.

Shostakovich, Dmitra (1906-7s) Russian

composer. His 15 syrnphonies include the
wartime seventh symphony [he Leningrad:
1941). He also composed two concertos each for
piano, violin, md cello, 15 string quartets, and
the operas lhe Nose {L927-28]| and Indy Macbeth
oJ Mtsensk(19T-321.

shot put (tr putting the shot) A field event
in athletics, in which an iron or brms sphere is
thrown as far as possible. It weighs7.26kg176
lb) for men and 4 kg (8.8 lb) for women. It is
throwD, or put, one-handed from in front of
the shoulder and the putter must stay within a
circle 2.1 m (7 ft) in diameter. World records:
men: 23.12 m (1990) by Eric Randolph Barnes
(USA); women: 22.63 m (1987) by Natalya
Lisovskaya (USSR).

shoveler duck a *duck, Spatilla clypeata,
found in the N hemisphere, having a large bill
for feeding on water plants and invertebrates.
50 cm long, it has a blue wing flash: the male
has a green head, white breast, and chestnut
underparts and the female is brown.

showiumpang Comp€titive jumping by
horse and rider across a course of artificial ob-
stacles, either against the clock (wit}t penalties
for faults) or as puissonce contests, in which the
horse's ability to jump over a number of high
objects is tested.

shrew A small insectivorous mammal of the
family Soricidae (265 species), found worldwide
except in Australasia and the Polar regions. The
dwarf shrew lsutrus etruscusl is the smallest
mammal in the world, weighing 2 g md meas-
uring 7-8 crn The common shrew (Sorex ora-
neus) eats its own weight in food every 24
hours. Order: Insectivora.

Shre-wsbury sz 43N 2 45W A market town in
W central England, the administrative centre
of Shropshire on the River Severn. It achieved
importance as a gateway to Wales, and a castle
was built in 1070. The famous boys' public
schml was founded here in 1552. Population
(1996 est): 97371.

shrike A predatory songbird of a fallrtlly lLani-
idae;74 speoesl occurring in Eurasia" Africa,
and North America and also called butcherbird.
Shrikes dive on insects and vertebrates from
the air, killing them with their hooked bills.

shr:mp A *crustacean, usually 4-8 cm long,
belonging to a worldwide suk)rder (Natantiai
about 2000 species) that occurs in fresh and salt
water. Shdmps have a semitransparent My
with long slender legs (the first pair pincer-
like), afmlike tail,md long whiplikemteme.
They feed on small animals or plants. Many

EIB
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species, including the European Crongon vul-
garis, arc commercially impottant as food.
Order: Decapoda.

Shropshire (name 1974-80: Salop) A county
in the W Midlands of England, bordering on
Wales. The River Severn separates the lowlands
in the N and E from the uplands ln the S and W.
During the 18th century it became the main
iron-producing county in Englandi the world's
first cast-iron bridge was built at lronbridge in
f79. It is now chiefly agricultural. The rapidly
developing area around Telford new town be
carne an independent unitary authority (as

Telford and Wrekin) in [)98. Area (excluding
Telford and Wrekin): 3201 sq km (1236 sq mi).
Population (2001, excluding Telford and Wre
kin): 2832.10. Administrative centre: Shrews-
bury.

Shroud of Turan A relic believed by some to
be the linen cloth used to wrap Chdst's body
for burial. It bears impressions of a human
body marked with wounds consonant with
Christ's at the crucifixion It has been kept in
Turin since ltl8, but there are gaps in its his-
tory prior to the 14th century. C-arbon dating
irt 1988 indiated that it had been woven from
flax gathered between 1260 and 1390 but this
finding has been called into question by later
tests.

Shrove Tuesday The day before rhe b€gin-
ning of Lent (see AsH WEDNESDAY), so called
from the'shriving' (Le. confession and absolu-
tion) of the faithful that was customary before
the Lenten season. In many countries carnivals
are held and in England pancakes are tradi
tionally eaten-hence the popqlar name Pan-
cake Day.

sial The earth's continental crust, which is
composed of gradtic rocks rich in silicon (Si)

md aluminium (Al). It is less deme than the un-
derlying layer of *sima and much thicker.

siamang The largest of the *gibbons, Hylo-
bates syndactylus,found in Malaya and Sumatra.
Up to 90 cm tall, with arms spanning 150 cm,
simmgs have a large naked vocal sac on the
throat, which expands to give volume to their
cries.

Siamese cat A breed of short-haired cat,
originating from SE Asia- The Siamese has a
slender body, slanted blue eyes, large pointed
ears, and a long slim tapering tail. The fur on
the body is creamcoloured or off-white, shad-
ing into one of several colours (most popularly
seal-brown or blue-grey) on the ears, mask,
paws. and tail (the "points").

Siamese twans Identical twins who are
fused together, usually at the head or along the
trunk. They can sometimes be surgically sepa-
rated, providing that vital organs are not in-
volved in the point of union The original
Siamese twins, Chang and Eng (1811-74), were
born in Siam; they were joined at the hip and
remained fused.

Sibelius, Jean (Johan Julius Christian S.;

1865-1957) Finnish composer. Mmy of his
works have Finnish assciations md many
were inspired by the epic poem, the Kaleyala.
They include seven symphonies, symphonic
poems such as The Swon of Tuonela (1893) and
Finlandia (1899-1900), a violin concerto, and
many songs.

Siberia e region chiefly in Russia, extending
into N Kazakhstan Corresponding to N Asia it
is bordered on the W by the Ural Mountains, on
the N by the Arctic Ocearl on the E by the
Pacific Ocean, and on the S by Mongolia and
China- Siberia comprises three geographical
areas-the West Siberian Plairl the C.Entral
Siberian Plateau, and the Far East. It is notori-
ous for its long harsh winters. Its outstand-
ingly rich mineral resources include coal and
petroleum. Forestry is also important and
Siberia's many rivers (notably the Ob, Yenisei,
and Lena) are harnessed for hydroelectric
power. Russian settlement was intermittent
until the building (1891-1905) of the Trans-
Siberian Railway. Siberia has long been a place
of exile for Russian criminals and political pris
oners. Area: abut 13 8O7 037 sq km (5 330 896 sq
mi).

Sibyl In Greek arrd Roman mythology, any of
various divinely inspired prophetesses, the
most famous of which was the Sibyl of Cumae,
near Naples. Three books of these Sibylline
prophecies were preserved in the Temple of
Jupiter on the Capitoline hill at Rome and were
consulted in national emergencies.

Sicilian Vespers (12s2) The massacre of
2000 French residents of Palermo that begm
the Sicilim revolt, backed by Pedro lll of
Aragon (1235-85; reigned 1276-85), against the
oppressive regime of the Angevin Charles I.
Aragonese control was finally established in
1302 under Pedro's son Frederick ll (7272-13'37l,.

Sicily The largest island in the Mediterranem
Sea, which together with adjacent islands iom-
prises an autonomous region of Italy. It is sep
arated from the mainland by the Strait of
Messina Sicily is largely mountainous (highest
point Mount Etna) and underdeveloped. The
mining industry is important, especially oil.

C



Sid(ert Watter (Ridtard) 810

re

Histry occupied by the Greeks, Carthaginians,
Romans, and later the Arabs, in 1060 the Nor-
man conquest of Sicily began. In 1256 Charles I
became the flrst Angevin King of Sicily. The is-
land was conquered by Aragon in 1284 follow-
ing the revolt (called the rSicilian Vespers) in
1282 against Charles'oppressive regime. In U34
Don Carlos of Bourbon (later Charles III of
Spain) became Charles IV of Naples and Sicily.
which formally became the Kingdom of the
Two Sicilies In 1815 under Ferdinand I. After
conquest by Garibaldi (1860), Sicily was united
with the rest of ltaly. Since then Sicily's history
has been one of trouble and discontent as a re-
sult of an ailing economy, widespread poverty,
and the influence of the *Mafia- Area:25710 sq

km (9927 sq mi), with adjacent islmds. Popula-
tion (2000 est): 5 047 794. Capitat Palermo.

Sickert walter (Richard) (1860_1erz)
British impressionist painter and etcher, born
in Munich of hnish and Irish Fnrentage. His
paintings of Venice and Deppe (1895-1905) and
scenes from the music hall and domestic life
are distinguishable from French *impression-

ism chiefly by their sombre colours.

sickle-cell disease A condition resulting
from the production of an abnormal form of
haemoglobin (the pigment of red blood cells).
The disease is hereditary and affects only
Blacks. When the blood is deprived of oxygen
the abnormal haemoglobin crystallizes and dis-
torts the red cells into a sickle shape: these
sickle cells are removed from the blood by the
spleen, which leads to *anaemia. Those less se-

verely affected survive and even tend to have
some built-in resistance to malaria

Siddon+ Sarah lborn Kemble; 1755-1831)
English actress, acclaimed at her London debut
in U82 as the leading tragic actress of her time.

sidereal period The time taken by a planer
or satellite 1o return to the sme point in its
orbit, i.e. to complete one revolution, with ref-
erence to the background stars.

sidewinder a small noctumal *rattlesnake,

Crotalus cerastes, occurring in deserts of the S

USA and Mexico, that has a sideways looping
method of locomotion enabling it to move
quickly over loose sand.

Sidney, Sir Philip (1ss4-86) English poet
and courtier. His works include the prose ro-
rIIaIJce Arcadia (1580), the sequence of Petrar-
chan somets, r4strophel and Stella (159l), and an
importmt work of critical theory, 11r Defeme
of Poesy (15%). He served as a diplomat in Eu-

rope and m killed while fighting the Spanish
in the Netherlands.

Siegfried A hero of Germanic legend who
also appears in early Scandinavian legend
as Sigurd. In the Germanic Nibelungenlied,
Siegfried wiru *Brunhild for his brother-in-
law Gunther, but a quarrel between Brunhild
and Siegfried's wife Kriemhild leads to
Siegfried's death by treachery. In the Old Norse
Volsungasoga, Sigurd is betrothed to Brynhild
but is tilcked (by a magic potion) into forget-
ting her and marries Gudrun He then wins
Brynhild for his brother-in-law Gunnar; later
BryDlild incites Gunnar to kill hirn" Siegfrid is
the hero of the last two operas ofWagner's Ih€
Ringof the Niklung.

saemens (S) The SI unit of conductance be
tween two points on a conductor when a po-
tential difference of one volt between the
points causes a current of one ampere to flow.
Named after the German elstrical engineer
Ernst Werner von Siemens (1816-92).

Siena 43DN 1119E A city in cenhal Italy, in
Tuscany. Founded by the Etruscans, it was a
commercial and artistic centre in the middle
ages. lts fine buildings include a l3threntury
cathedral a university (1240), and several
palaces. Population (latest est): 58 728.

Sierra Leone, Republic of A country in
West Afric4 on the Gulf of Guinea. Coastal
plains, fringed by mangrove swamps, rise to
higher land in the interior. The main ethnic
groups ue Mende and Temne. Econonychiefly
agricultural, with flshing, forestry, and mining
industries. Minerals, including diamondg are
the mai[ exports. The economy has been se-
verely disrupted by the recent political inst&
bility. Historl in 1787 local chiefs ceded to
Britain a piece of land along the coast for the
settlement of slaves freed in the colonies. In
1896 the region became a British protectorate,
gaining independence within the Common-
wealth in 1961. In 1l7l Sierra Leone became a re
public ard in 1978 oneparty govemment was
introduced Plans for a multiparty system were
approved in 1991 but suspended when Capt
Valentine E M. Strasser staged a coup in 1992.
ln 15)96 free presidential elections resulted in a
victory for Ahmad Tejan Kabbah, but he was
overttuown in a further coup the following
yar. President Kabbah was restored in 199E but
savage fighting broke out again when mem-
bers of the deposed junta Fined with left-wing
rebels to attack Freetown. Following talks, a
power-sharing government ws stablished
(late 1999) and a UN peace-keeping force d+
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ployed Whm rebel violence erupted once
more in 20fl), British trmps were sent in to
support UN forces. In 2002 Kabblh won a land-
slide victory in elections called to draw a line
under 10 years of civil war. Official language:
English Krio is widely spoken Currenqr leone
of 1m cents. Aree:73326 sq km (27925 sq mi).
Population (20(}7 est): 67M562. Capital: Fre€-
towIL

Sierra Madre the chief mountain rystem of
Mexico. It extends for about 2500 km (1500 mi)
SE from the US border, reaching,5699 m (18 597
ft) ar citlalr6petl.

Sierra Nevada 1. A mountain range in the
USA It extends generally NW-SE through Cal-
ifornia, reaching 4418 m (14495 ft) at Mount
Whitney. It contains the famous Yosemite Na-
tional Park 2. A mountain range in S Spail It
rises ro 3481 m (11 421 ft) ar Mulhacorl the high-
est point in Spairl

Sihanouk ltlorodom (1923- ) King
(1911-55, 1!83-2m4)of Cambodia; head of state
(LC75-76, 19En-93). Following Wmld Wu II, Si-
hanouk achieved Cambodia's independence
from France (1953). AMicating in 1955, he dom-
inated Cambodian politics as prime minister
until '[I70, when he was overthrown in a coup.
He returned briefly (1975-75) as head of state
but was again deposed. From 1982 he led Cam-
bodia's government in exile, returning as head
of state in 1991. In ll)93 a new constitution
made him king again.

sika A deer, Cervus nippon,also called Japanese
deer, native to S Asia, Japan, and Taiwan and in-
troduced to New Zealand and Europe. Grey-
brown in winter and chestnut witJr white
spots in summer, its shoulder height is 70-100
cnr- Stags have slender eight-pointed antlers
about 80 cm long.

Sikhism The religion of some nine million
Indians, most of whom live in the PunFb.
Founded in the 15th century by the Guru
*Nanak Sikhism combines Hindu and Islamic
ideas. The Hindu concepts of *karma and re
birth are accepted, but the caste system is re-
jected. Sikhs believe that god is the only reality
and that spiritual release can be obtained by
taming the ego. The guidance of t}le guru, or
spiritual teacher, is essential The concept of
Khalsa a chosen race of warriot-saints, is cen-
tral as are the so-called five Ks: longho (comb);
kacch (shorts); kirpan (swordf; kara (ste€l
bracelet): and krs (uacut hair and beard). The
mopation of the Sikh Golden Temple at Am-
ritsar by Indian troops in 1984 led to the assas-

sination a few months Iater bf the Indian

prime minister Indira *Gandhi by Sikh mem-
bers of her bodyguard- Violent reprisals
against Sikhs followed throughout India

Sikorski, Wladyslaw (1881-1l}a3) Polish
general and statesmal: prime minister
(1922-23) and t}len minister of military affairs
(1924-25). After Poland's collapse in 1939, he be-
came prime minister of the Polish govern-
ment-in€xile in London He was killed in a
plane crash near Gibraltar.

Sikorcky, lgor lvan (tg+9-7gt2l US aero-
nautical engineer, born in Russia, who in-
vented the helicopter. He produced the S-1

biplane in 1910. After moving to the USA (1919)

he completed the first successful helicopter,
the VS-300, in 1939.

Silbury Hill A prehistoric mound in S Eng-
land" near *Avebury, Wiltshire. Begun about
2150 Bc, it is the largest man-made hill in Eu-
rope. standing 40 m (130 ft) higtl
Silenus In Greek mythology, an elderly
*Satyr, companion of the god *Dionysus. He
was famed for his wisdom and prophetic pow-
ers as well as his drunkenness. The Sileni were
his fellow nature spirits.

Silesia n region of E central Europe now in
the Czech Republic and Poland- Because of its
gmgraphical position, mineral wealth, and in-
dustrial potential, Silesia has been disputed ter-
ritory since the 17th century, when it was
claimed by both Austria and Prussia The
seizure of most of it by Prussia was finally rec-
ognized by Austria in U63, after the *Seven

Years'War. After World War I it was divided
between Czechosloyakia" Germany, and Poland
and after World War II, between Czechoslova-
kia and Poland.

silica The mineral silicon dioxide, SiO, the
mct abundant of all minerals. There are three
main forms of silica: *quartz tridymite, and
cristobalite, the last two occurring in acidic
volcanic rocks. Silica content is used to classify
igneous rocks. In one scheme the rocks are di-
vided into acidic (over 65% silica), intermediate
(52-56% silica), basic (,[5-52% silica), ald ultra-
basic (under 45% silica) varieties; these terms
do not reflect pH value.

silicon (Si) The second most abundant el-
ement in the earth's crust, after orygerl It is a
major constituent of almost all rock-forming
minerals. Pure silicon is of great importance in
the electronics industry as a semiconductor.
Silicates have been important for centuries as

the main constituents of pottery, glasses, and
many building materials. Silicon orbide (see

C
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CARBoRUNDUM) is a widely used abrasive, re-
fractory, md semiconductor. Orgmic silicon
compounds are known as "silicones. At no 14;

at wt 28.085; mp 1474"Cibp3267"C.

silicon chip See TNTEGRATED crRcurr.

silicones Synthetic polymers consisting of
chains of alternating silicon and oxygen atoms,
with organic groups attached to the former.
Silicones include fluids, greases, rubbers, and
resins. AII have similar chemical properties:
stabiliry to heat, oxidation, many chemicals,
md oils. The main applications are in adhesives,
paints, elastomers, and waterprmfilg agents.

silicosas A lung disease caused by prolonged
inhalation of silica dust: an occupational dis-
ease of stone cutters, qurry workers, etc. The
air sacs of the lungs become thickened and
scarred, causing breathlessness and coughing.
There is no specific treatment so Prevmtion is
essential. See also pNEUMocoNtosIs.

silk The thread produced by the caterpillar of
the *silkworm moth and the luxury fabric
woven from it. The cocmns are unravelled and
the filaments from several twisted together;
processing this raw silk includes combining
these strands and washing away the sticky se-

cretion. China, where silk production was first
practised, and Japan are the leading producers
of pure silk: wild sillq produced by silkworms
that feed on leaves other than mulberry or by
uncultivated silkworms, includes a coarser
brown Indian silk. Silk is lustrous, elastic, ab-
sorbent, and very strong.

Silk Road A trade route,6400 km (4000 mi)
long, that connected china with the Mediter-
ranean. It was most used in antiquity, when
silk was taken westwards and wool and pre-
cious metals eastwards, but was again travelled
in the later middle ages, notably by Marco Polo.

silkworm A caterpillar that spins a silken co
cm4 especially one that is suitable for com-
mercial silk production. The commonest is the
Chinese silkworm lBombyx'moril, which feeds
on mulberry leaves. The pupae are killed by
heat and the silken thread, up to 900 m long, is
then unwound. The Japanese oak silkmoth (Aa-
therea yamanail and the Chinese species A.
pernl are also used.

silky oak One of two species of Australian
trees. Greyillea robusra, of E Australia, has fern-
like leaves. It is widely cultivated in the tropics
as an ornamental or shade tree. The northern
silky oak lCardwellio sublimis) has pinkish soft
wood and is an important timber tree.

sill A horizontal or near-horizontal sheetlike

mass of intrusive igneous rock. Most sills con-
sist of medium-grained hypabyssal roclq the
commonest being dolerite.

silt A flne-grained sedimentary depcit, the
rock particles of r,r,hich range from 0.002 to
0.06 mm in diameter. Silts consist mainly of
clay minerals, with iron oxides and hydrox-
ides md silica. They collect in sheltered marine
environments, such as estuaries, which makes
dredging necesli:Iry. Crnsolidated silts form
siltstones.

Silurian period A gdog:ical period of the
Lower Palaeozoic era between the Ordovician
and Devonian periods, Iasting from about 445
to 415 million years ago. Conditions were
mainly marine and the first true fish appeared
The first evidence of land plants also comes
from Silurian rocks. The Caledonian period of
mountain building reached its peak.

silver (Ag) A metallic element that occurs in
nature as the metal" as argmtite (AgrS), and in
lead, zinc, and copper ores. Pure silver has the
highest electrical and thermal conductivity
known In air, silver tarnishes forming a coat-
ing of the black sulphide (Ag,S). Sterling silver
(92.5% pure) is used for jewellery. Although not
a reactive metal, silver forms many com-
pounds including the oxide (Agp), the nitrate
(AgNO,), and halides (for emmple AgCL AgBrf
Silver salts are of great importance in photog-
raphy since they are light sensitive. At io 47i at
wt 107.868; mp 96193: bp 2163'C.

silverfish A widely distribured pdmitive
wingless iasect- Iepisrno sacchafino. One of tlre
three-pronged *bristletailr it is covered with
silvery scales and is common in buildings, feed-
ing on stardly materials, induding books and
fabrics. Family Le pismotidae.

silverplate Any object that is plated with
silver rather than being solid silver. So-called
Sheffield plate, in which silver is fused onto
coplrer, was first produced in fl42. In 1840 the
advent of *electroplating brought silverplated
domestic articles to a much wider public Many
silverplated artides are marked EPNS (electro-
plated nickel silver)-nickel silver itself is an
alloy of copper, nickel and zinc and contains no
silveE in this process a layer of silver is electrG
plated onto the nickel-silver base.

sima The earth's oceanic crust, which is com-
posed of basaltic rocks rich in silica (Si) and
magnesium (Mg). It is denser than the *sial of
the continental crust and is believed to con-
tinue beneath it.

Simbirck (former name Ulyanovsk) 5419N
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.18 22E A port in W central Russia, on the River
Volga- In 1924 it was renamed in honour of
tenin (originally V.IUlvanov), who was born
here. Population (1999 est): 671 700.

Samenon, Georges (1903-89) Belgian novel-
ist. The best known of his severil hundred nov-
els feature the Parisian commiSsaire d.e police,

Maigret.

simple harmonac motion Any oscillation
performed by a body about sbme reference
point so that the restraining force is directly
proportional to its displacement from that
point. Examples include a *pendulum swing-
ing through a small angle and a vibrating
string. The displacement, x, at a time t is repre-
sented by the equation r= r{sinot, where A is
the amplitude (maximum displacement)and o)

the angular frequency, which is related to the
period of oscillation T by ro = 2fi[.
Simplon Pass An atpine pass linking Brig in
Switzerland with Iselle in Italy. Built 180W it
reaches 2009 m (6590 ft). The Sloplon ftmnd
was, at 20 km (12 mi), the longest rail tunnel in
the world until 1919.

Simpson Desert (or Arunta Desert) A
desert of central Austmlia, mainly in Northern
Territory. Ar€a: about no00 q km (29723 sq

mi).

Sinai e desert peninsula in Egypt, bounded by
Israel and the Gulf of Aqaba to the E md the
Gulf of Suez and mainland Egypt to the W.
Mount Sinai, 2285 m Vg7 ft) high is in the
mountain range in the S. The N half of the
desert is plateau. The chief resoirrces of the re
gion are manganese and the oil deposits in the
W, based on Sudr. Sinai was occupied by Israel
in the 1956 and 1967 Arab-Israeli Wars and fol-
lowing the 7973 war Egyptian and Israeli lines
were established on either side of a UN buffer
rcne. Under the 7979 Egyptian-Israeli agree.
ment a large proportion of the area was re-
turned to Egypt.

Sinatra, Frank (Francis Albert S.; 1915-98) US

singer and film actor, who recorded his flrst
hit, "AIl or Nothing at AIL'in 1913. His role in
the filrn From Here to Etenity(7%Slearned him
an Oscar: he subsequently appeared in such
f.lms as Guys and Dolls ([)55)and The MolEhurian
Candidate (1962). Iater recorded hits include
"Strangers in the Night" (1%6) and "My Way"
(1e5e).

Singapore, Republic of A republic in sE
Asia off the S tip of the Malay Peninsula con-
sisting of the island of Singapore and over 58

islets. The city of Singapore, located in the S, oc-

cupies a substantial part of the island's area.
The mjority of the diverse population is Ctri-
nese with minorities of Malays, Indians, and
others. Ecotrom)4 Singapore is one of the world's
busiest ports and lis on a major sea route. It is
a major commercial and financial centre and in
recent decades industry has been expanded and
diversifled electronics, telecommunications,
shipbuilding, and oil refining being important.
Histor)4 although a prosperous trading centre
in t}re middle ages, the island was largely unin-
habited in 1819 when Sfu Stamford Raffles es-

tablished a station of the British East India
Company here. In 1824 it was ceded to Britain.
During World War II it was occupied by the
Japanese (from 1912). It became a British crown
colony in 1916 and gained its independence in
1959. lt joined the Federation of Malaysia on its
formation (1!)63) but broke away in 1965 and
formed an independent republic. The People's
Action Party has govemed continuously since
1965; Lee Kuan Yew was prime minister until
1990, when he was succeeded by Goh Ctrok
Tung. The current prime minister (since 2m4)
is Lee Hsien Luong. Official languages: Chinese,
Englis[ Malay, and Tamil. Currency: Singapore
dollar of 100 cents. Area:639 sq km (247 sq mi).
Population (2007 est): 4 553 009.

Singer, lsaac Bashevis (r904-9r) potish-

born US miter. His novels and stories, mitten
in Yiddish md frequently drmtizing Jewish
life in Poland, incfude Ginpel the Fool l1!fi7\,The
,tlave (1960), gtosho (19781, and The King of the
Fields (1989). He won the Nobel Prize in 1978.

Sinhalese The niajor ettrnic group in Sri
Lanka- They speak an IndGAryan language
that has been much influenced by Pali md the
Dravidian languages, particularly *Tamil. They
are descended from migrants from Bengal who
colonized Sri Lanka during the sth century BC.

An agriculturd people, they base their social
organization on caste and practise Theravada
Buddhism.

Sinn F6in ltristr: We Ourselves)An Irish polit-
ical party conunitted to the establishment of
an Irish republic to include Northern Irelmd
It was founded by Arthur *Griffith in 1905. In
918, under Eamon *De Valera it won a mai)r-
ity of t}le Irish seats in the British parliament,
declared independence, and began a campaign
of guerrilla warfare through its military wing,
the *lrish Republican Army. However, the cre-
ation of the Irish Free State in 1922 split the
party and it dwindled into an insi$dficant
rump. It became prominent again as the polit-
ical wing of the Republican movemert after
the outbreak of the Northern Irish'Troubles"

C
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in 1!58. IRA ceasefires were mounced by Sinn
F€in president Gerry *Adams in 1994 and 1997.

Subsequently Sim F6in voted to back the C,ood

Friday Agreement (1998) and its represen-
tatives were included in the assembly and
executive established. After a period of suspen-
sion, the executive was re-established h 20A7,

when Sinn F6in agreed to share power with Ian
*Paisley's DUP.

Sino-Japanese Wars 1. (1894-95) The war
between China and Japan resulting from ri
valry in Korea. China, heavily defeated, was
forced to pay a large indemnity and cede Tai-
wm, the Pescadores, and the Liaodong penin-
sula. 2. (1937-45) The war between China and

Japan brought about by Japanese expansion
into China in the 1930s. The Japanese had estab-
lished a puppet state in Manchuda in 1932 but
only after internal nationalistrommunist cG
operation against Japan did full war break out.
The Japanese tmk Shanghai md Nanchang in
1937 and Wuhan and Canton in 1938. Their po-

sition remained strong until the USA entered
World War II (1911) and gave Ctrina assistance.
After Japan's surrender (1915) China regained
Manchuria, Taiwan, and the Pescadores.

Sino-Tibetan languages A group of lan-
guages spoken in E Asia. It includes all the
*Chinese dialects (which use the same alphabet
but differ substantially in sound), the TibetG
Burman languages (Tibetan, Burmese, and
many related languages of the Himalayas), and
probably the Tai languages, such as Siamese,
laotian, and Stru The main characteristic is
the monosyllabic nature of the vocabulary of
these languages and their use of tdnality to dif-
ferentiate otherwise similar words. They all
use word order, not inflection, to determire
grarnmatical relations.

Sintra (former name: Cintra) 38,18N 922W A
tom in central Portugal. The many notable
buildings include the royal palace (14th-15th
centuries) in Moorish and gothic styles. It is a
tourist and agricultural centre. Population (lat-
est est): 20 574.

sinus A hollow cavity, especially one in a bone.
The term usually refers to the air sinuses of
the head, which are ovities in the facial bones:
all have connections to the msal cavity and
they are susceptible to infection md inflam-
mation (sinusitis).

Siouan languages A family of North
American Indian languages including Dakota
*Sioux, Crow' and several others. Most are spo-
ken by Plains tribes.

Sioux A confederation of North American
Plains Indim tribes, also knom as the Dakota-
They fought fiercely against White encroach-
ments and defeated C,€n Custer at the battle of
the *Little Bighorn (1876) under their leaders
Sitting Bull and Crazy Horse. They were ulti-
mately suMued one group making a last stand
at *Wounded Knee (1890).

Sirens In Greek mythology, female creatures,
sometimes portrayed with birdlike features,
who lured sailors to their island by their
singing and then destroyed them. *Odysseus

saved himself by tying himsef to the mast of
his ship and filling the ears of his crew with
wax. The *Argonauts were prot€cted by the su-
perior singing of *Orpheus.

sirocco (or scirocco) A southerly wind occur-
ring in N Africa, Sicily, and S ltaly. Hot md dry
on the N African coast, it picks up moisture as

it crosses the Mediterranean Sea bringing ex-
tensive cloud to S Italy.

sisal A perennial plant, Agove sisalafla, native
to central America and cultivated throughout
the tropics for its fibre, which is extracted
from the leaves. It is used in shipping, general
industry, and agriculture.

Sisley, Alfred (ra3++9) Impressionist
painter, bom in Paris of British parents- In 1852

he met *Monet and *Renoir and later exhib-
ited with them. In the 1870s he produced some
of his best landscapes, for exampl'e the three
pictures of the Floods at Port-Marly.

Sistine Chapel The principal chapel of the
VaticarL built for Pope Sixtus V (1473) by Gio-
vanni dei Dolci. It is famous for its Renaissance
interior decoration, with murals by Perugino
(c. 1450-1523), *Botticelli, md *Ghirlandaio and
the roof and ceiling Uy *Michelangelo.

Sisyphus a tegendary Grtrk king of Corinttl
For various offences he was condemned in the
underuorld eternally to roll a boulder to the
top of a hill, from whence it always rolled
down agail

sitar An Indian long-necked *lute with a res-
onating body made from a large gourd, seven
metal strings stopped against movable arched
frets, and a series of sympathetic strings.

Sitting Bull (c.1$a{3) American Sioux In-
dian chief. Resisting US expansion into the
Plains, Sitting Bull led the massacre of Gen
Custer and his men at the *Little Bighorn
(1876). After an amnesty he settled on a Dakota
reservation but was killed during further hos-
tilities.
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Sl units (Systime International d'Unit6s) An
international system of units, used for all sci-
entific purposes. It has seven base units (metre,
kilogrm, smond, ampere, kelvin, candela, and
mole) and two supplementary (or dimension-
less) units (radian and steradian). AII physical
quantities are expressed in these units or in de-
rived units consisting of combinations of these
units, 18 of which have spedial mmes and
agreed symbols. Decimal multiples of all units
are expressed by a set of prefixes, such as kilo,
milli-, and mega-. See Appendices (Units of
Measurement).

Six Day War see rsRAEL, srATE or.

Sjaetland (Danish name: Sjelland) The most
westerly and the largest of the major Danish is-
lands, between Great Belt (Store BElt) in the
west and the Sound (Oresund), and Sweden in
the east. Area: 7016 sq km (2709 sq mi). Popula-
tion (latest est):1987549. Chid town: Copen-
hagen.

Skagerrak e chmnel in N Europe, lying be-
tween Denmark and Noruay and connecting
the Kattegat to the North Sea.

skate A Iarge *ray fish belonging to the fam-
ily Rajidae (over 100 species), especially the
genus Rajd.50-200 cm long, skates have a dia-
mond-shaped flattened body with spiny or
thorny structures on the upper surface and
often an extremely long snout,

skeleton The rigid supporting framework
of an animal's body. In such anirnals as *arthro-
pods it lies outside the body (exoskeleton) and
must be shed periodically duripg growth. Ver-
tebrates, including humms, have a skeleton
(endoskeleton) of *bones and Fartilage that is
entirely within the body and grows with age.
The human skeleton is made up of over 200
bones, which are connected to each other at
joints md held together by ligments. The
skeleton protects and supports the soft tissues
of the body and provides a flrm surface for the
attachment of muscles and a system of levers
that are essential for movement.

skiang A means of locomotion over snow. Al-
though skis have been used in Scandinavia
since the Stone Age, skiing as a sport did not de-
velop until the 19th century. It is divided inro
Alpine or downhill skiing ('straight' downhill,
giant and special slalom, and the combined
Super G), and Nordic skiing (cross-country
races over various distances apd ski jumping).
To these has been added freesryle skiing (ski ac-
robatics). Recreational skiing has become a vast
holiday industry.

skimmer A black-and-white bird betonging
to a family (Rhynchopidae;3 species) occurring
chiefly around western Atlantic coasts ud
African and Asian rivers. The skimmer flshes
by flyrng close to the water, shearing the sur-
face with the lower mandible and snapping the
bill shut as smn as a fish is caught.

skin The tissue that covers the body. The
outer layer (epidermis) consists of several lay-
ers of cells: the outermost layer contains dead
cells made of keratin, which are constantly
sloughed off and replaced by the deeper layers
of continuously dividing cells. The inner layer
of skin (dermis) contains "con-nective tissue
with blood vessels, sensory nerve endings,
*sweat glands, sebacous glands (which secrete
an oily substance, sebum, that protects the skin
surface), and hair follicles. The skin protects
the body from external injury and desiccation,
assists in regulating body temperature (e.g. by
sweating), and is sensitive to touch, tempera-
ture, and pain. The branch of medicine con-
cerned with the diagnosis and treatment of
skin disorders is called dermatology. Skin
grafting is one of the most important and suc-
cessful *transplantation operations.

sweat
pore

erector
murle
of hair

sweat
ductsebaceous

gland

dermis

sukutaneous

sweat gland

skin. A verti(al section through the human skin shows its
microscopical structure. The subcutaneous layer of fat
cells provides insulation.

skink A lizard belonging to the family Scinci
dae (@0 species), occurring throughout the
tropics and in temperate North America.
Skinks are well adapted for burrowing: they
have cylindrical streamlined bodies with
smmth scales, internal eardrums, a transparent
covering over the eye, and often reduced limbs.
Many have m elongated tail md move with
sideways undulations of the body.

Skinner, Burrhus Frederic (19o,r-90) uS

&



Skopje 816

D

psychologist and advocate of *behaviourism.

Many of Skinner's experiments involv€d teach-
ing simple actions to animals by reinforcing
the desired action with rewards of fmd He de-
veloped equipment, including the Skinner box,
in order to standardize the teachtrg of mimals
and applied his principles to human educa-
tional aids. His books include The Behoviour of
Organisms (1938), Scierue ond Human Behaviour
(1953), and Beyond Freedom and Dignity (lS71l.

Skopje (Turkish name: Uskub) 42mN 2128E
The Gpital of the Former Yugoslav Republic of
Macedonia, on the River Vardar. It was burned
down in 1689 to stop a cholera epidemic and al-
most completely destroyed by an earthquake
in 1963. Population (1991): s41 280.

skua A large hook-billed seabird belonging to
a fmily lstercorariidaei 4 species), breeding in
Arctic and Antarctic regions and wintering in
warmer latitudes. Skuas are strong fliers and
have a dark plumage with two long central tail
feathers. They scavenge around seabird colo
nies, feeding on eggs, chicks, and food scraps.
Order: AaradriiJ ormes (gulls, plovers, etc.).

skull The skeleton of the head, made up of 22
bones of varying shapes and sizes. The cranium
consists of eight flat platelike bones that sur-
roud and protect the bratl The remaining 14
bones, including the mmdible, form the face:
the mandible is the only movable bone in the
skull; the rest are comected by immovable
joints called sutures. Numerous holes punc-
ture the skull to allow blood vessels and neryes
to pass to and from the brai[
skunk A black and white carnivorous mam-
mal of the family Mustelidae that is known for
its defensive habit of ejecting a foul-smelling
fluid. The nine species are found in NorttL
South, and Central America. The nocturnal
North American stdped skunk (Mephitis mephi-
tis) inlnbits woodland

Skye The largest and most northerly island of
the Inner Hebrides group, off the W coast of
Scotland. It is mountainous, with an economy
based on crofting and tourism- A toll bridge
linking Skye with ttre mainland was opened in
19)5. Area: lru sq km (670 sq mi). Population
(fgq est): 8139. Chief town: Portree.

Skye terri€r A small @eight: 25 cm) terrier
origirnting on the island of Skye in the He-
brides. It has a long protective outer coat. The
colour may be grey, fawn, cream" or black.

skylad( A *larlc Alauda arverlsis, occuing in
Eurasia and N Africa and noted for its sus-

tained warbling flight song. It is about 17 cm

long, with brown plumage, a small crest and a
white stripe above the eye.

slander see DEFAMATToN.

Slate A fine-grained rock produced by the
low-grade metamorphism of mudstone, silt-
stone, or other argillacmus sediments. Its per-
fect cleavage is due to the parallel alignment
of crystals of mica and chlorite. Slate is us€d as

a constructional material.

slavety The condition in which human be-
ings are owned by others as chattels. In ancient
Greece and early Rome captives from con-
quered lands were the chief source of slaves,
who often had special skills, were well treated,
and might be freed (manumission). The condi-
tion of sLaves in later Roman times gratly
worsened- Slaving became a l{rcrative business
in the 16th century, when Eurcpean traders
began to transport thousands of Africans to
the Americas. By the early Il)th century hu-
manitarians, such as William *Wilberforce,

had begun to attack slavery on moral grounds
and it was abolished in all British territories by
1834. In the USA slavery in the South became
one of the causes of the Civil War. In 1E63

Abraham *Lincoln liberated all slaves in the
southern states (see EMANCIPATIoN pRoc-
LAMATToN); in 1865 the Constitution was
amended to abolish slavery. Ttre UN estimates
that there are still some 200 million slaves (in-
cluding bonded labourers) in the developing
world
Slavonic languages A subgroup of the
IndoEuropean language family. Native to E
Europe artd NW Asia, they are often clessifed
into three groups: South Slavonic (induding
*Serbo{roat, Slovene, "Bulgarian, and Mac-
edonian); West Slavonic (including C.zedr, *Slo

vak Sorbian, and Polish); and East Slavonic
(Russiat Belarussian, and Ukrainian). All the di-
alects are linked historically and all developed
from a common ancestor, ProtGslavonic The
p€oples who originally settled in these regions
migrated from Asia during the second or third
millennium gc. The present Slav nations began
to emerge around t}Ie Sth and 6th centuries
AD, when there was furtler westward move
ment. Most Slavs speak RussiarL rDany learning
it as a second language.

sleep A naturally occurring state of uncon-
sciousness. Orthodox sleep occurs in four
stages, which vary in depth The electrical ac-
tivityof the brain coDtiDues but is more rhyth-
mical than when aw'ake and and reacts less to
outside stimuli. It is periodicaUy interrupfu
by paradoxical sleep, in whidl the eyes move
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rapidly and the brain is more active, but the
muscles are espec'ially relaxed hradoxical sleep
is particularly associated with dreams. Sleep is
biologically necessary and prqbably helps to
control physical growth: indlividuals' needs
vary between three and ten hdurs a night. In-
somnia can be caused by changes of routine,
anxiety, tdepressioru and by many drugs.

sleeping sickness A disease caused by in-
fection with a protozoan of thc genus Trypa-
nosoma, which is trmmitted by the tretse fly
and occurs only in East, ceDtral and West
Africa: it is the African form of trypanosomia-
sis. Initial symptoms are swelling of the lymph
nodes and fever, which persists for severd
months. The brain is then irifected, causing
lethargy, weakness, and depri:ssion: withoui
treatment the patient dies.

sleepy sickness A highly infectious viral
disease of the brain Known medically as en-
cephalitis lethargica it is marked by drowsi-
ness leading eventually to coms-

Sligo (lrish name: Crntae Shligigh) A county
in the l.IW Republic of Ireland, in C-onnacht
bordering on the Atlantic Ocean. Chiefly hilly,
much of the land is devoted to pasture: cattle
rearing and dairy farming are importmt. Area:
U95 sq km (693 sq mi). Population (2006): 60 863.

Crunty town: Sligo.

Slim, William toseph, lst Vascount
(1891-1970) British field marshal. In World War
II he commanded the 14th Arhy (the "forgot-
ten army')in Burma (1913). After succssful op-
erations against the Japanese he became
commander in chief of Allied land forces in SE

Asia- In 1948 he became chief of the imperial
general staffand was tlen governor general of
Australia (1953-60).

slime moulds Orgmisms tmditionalty re-
garded as fungi (since they produce fruiting
bodies) but having affinities with the protozoa;
they are now usually classified in the kingdom
Protoetista. The socalled true slime moulds
(Myxomycotal are found beneath logs and in
other damp places. They consist of slimy sheets
of protoplasm that engulf bacteria wood
particles, etc. The cellular slirne moulds (Acro-
siomycotal are singlecelled amoeba-like organ-
isms found in soil. The parasitic slime moulds
(Plasmodiophuallive in the tissues of plants.

slippet ordrid A terrestdal *orchid of the
tropiel Asian genas Pdphiopedilum (about 50
species) and the related genera Cypripedium
an.d Phrogmipediun Popular ornamentals, they
are dnracterized by their flowers, which have

a pouched slipper-shaped
borne singly or in clusters

SIOE &C BLACKTHORN.

lip
of

and are usually
two or three.

sloth A primitive arboreal *mammal belong-
i.rg to the fafiny Bradypodidoe (7 sp€cies) of
Central and South Americe" also called ai or
unau.50-65 cm long, sloths are slow-rnoving
and hang upside down from branches, feeding
on leaves and fruit. Their greyish-brown fur
lies so that rain runs off easily and is often
greenish from alBae. Ordet: Edefltata.

Slough 1. 51 31N 0 35W A rom in SE England,
in Slough unitary authority, Berkshire. It grew
rapidly after a large trading estate was built
here in the 1920s and now has a great variety of
light industries. Population (latest est): 108 000.
2. A unitary authority in SE England in Berk.
shire. Area: 28 sq km (11 sq mi). Population
@A04:7775oo.

SlOvak A W€stern Slavonic ranguage, closely
related to *Czech It is spoken mainly in Slova-
kia, where it is the official language, and writ-
ten in the Latin dphab€t.

Slovakia, Republic of A country in cen-
tral Europe. Lying mainly within the Car-
pathian Moutains, it descends 5]w to the
Danube plains. Economy. mainly agricultural;
products include cereals, wines, and tobacco.
There is heavy industry in most of the larger
towns. HistorJ4 conquered by the Magyars in
the 10th century, it was part of Hungary until
1918 when it became a province of Czechoslova-
kia As such it was under communist control
from 1918 to 190. Slovakia became an indepen-
dent republic on the dissolution of Czechoslo.
vakia (1 Jan 79931.1n79g7 Slovakia was refused
EU membership owing to concerns about
human-rights abuses under the government of
Vladimir Meciar. In 1998 a new coalition was
formed under Mikulas Dzurinda who intro-
duced economic and social reforms. Slovakia
joined both the EU and NATO in 2004. Eltrtions
in 20O5 produced a centreleft government
under Robert Fico. Official lmgt'age: Slovak.
Currenqr koruna of 100 hellers. Area: ,19039 sq
km (18934 sq mi). Population (2007 est):
5 447 502. Capital Bratislava-

Slovenia, Republic of lserboCroat name:
Slovenija) A republic in S central Europe. It
is mountainous. Economy. mainly agricultural,
but manufacturing has qr(pan6ed and di-
versified Slovenia has important deposits of
coal, mercury, and zinc. History chiefly under
Habsburg rule from the 14th century, it was
incorporated (1918) into the kingdom of Serbs,

C
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Crmts, and Slovenes, later renamed *Yugo-

slavia. lt ddared independence in 1991,leading
to a brief war with the S€rb-led Yugoslav army,
and achieved international recognition in 1992.

The 2004 elections were won by the Slovenian
Democratic Party of Janez Jansa Janez Drnov-
Sek was elected president in 2002. Slovenia

1i:ined the EU and NATO in 2004 It adopted the
euro in 2007. Official language: Slovenian. Cur-
rency: euro of 100 cents. Area: 20251 sq km
(78.19 sq mi). Population (2007 est): 2W245.
Capital: Ljubljana.

slowworm A legless lizard, Anguis frogilis,
also called blindworm, occurring in heaths and
open wmdlands of Europe. It is about 30 cm
long, usully browl grey, or reddistr" and feeds

on snails, slugs and other soft-bodied inverte-
brates. Family: Anguidoe.

slug A *gastropod mollusc of the order Sry-

Lunrnotophora, widely distributed in moist ter-
restrid habitats. Slugs have slimy soft bodies
with the shell vestigial or absent. They range in
colour from yellow through red-brown to
black. Some are carnivorous or scavenging
while others feed on soft plant tissues. Sub-

class: Pdmonota.Compale sEA sluc.

smallpox A highly infectious virus disease
marked by a skin rash tlnt leaves permanent
pitted scars. Smallpox is transmitted by direct
contact; the initial rymptoms of fever, prostra-
tion, severe headache, and backache are fol-
lowed by the rash on the face and limbs.
Secondary infection with staphylococci is

often fatal After a worldwide vaccination pro-
gramme sponsored by the World Health Orga-

nization smallpox was officially declared to
have been eradicated in 1r9.

smelt A slender food fish of the genus 0s-

merus and fanily Osmeridae, occurring in
cffital md esturine waters of Euope md
North America" It migrates to fresh water to
spawn. The European smelt (0. eperlanus). up to
about 30 cm long, is greenish grey above and
silvery below. Ord et: Salmonif ormes.

smelting The extraction of a metal from its
ore by heating. The method used depends on
the metal, the type of ore, and the melting
poirts of botll The smelting takes place either
in a *blast furnace (e.9. to extract iron) or a re-
verberatory furnace (e.9. to extract coPPer).

Smetana, Bedfach (7824-er.l Bohemian
composer. In 1859 he joined a group of com-
posers in Prague who were establishing a na-

tiond opera. The Brandenburgos in Bohemio
(1862-63) andThe Bartercd Bride (1863-66) were

composed for iL Despite becoming totally deaf
in 1874 he mote the four symPhonic poems Md
Wast (7874-791and a string qurtet (1876).

Smith, Adam (1723-90).Scottish moral phi-
losopher and political economisL In 176, he
published An Enquiry into tlv Nature and Couses

oJ theWeolth oJ Nations, an attack on mercan-
tilism that was to become the bible of the free-
trade movement. He held that emPloyment,
trade, productioD. and distribudon are as

much a part of a nation's wealth as its money.
An individual allowed to promote his own in'
terests freely within the law often Promotes
the interests of society as a whole.

Smit'lr, lan (Douglas) (1919- )Prime min-
ister (19e1-79) of Rhodesia (now Zimbabwe). An
advocate of White supre[ulcy, he demanded
full independence for Southern Rhodesia in
19Ot but opposed Britain's stipulation that
Black majnrity rule be prepared for. In 1955 he
made a unilateral dedaration of independence
(UDI), maintahed until 1976 when he agreed to
the principle of Black majority rule.

Smith, John (1938-94) British politician;
leader of the Labour Party (1!D2-94). He en-
tered lnrliament in 1970, becoming shadow
chancellor (1987{2).

Smith, Joseph (1E05-.14) US founder of the
*Mormons. Smith announced in 1827 his dis-
covery of ttre sacrd Book of Mmwn whidt he
claimed to have translated from two gold
tablets. His new churdL founded in Fayette
Nevv York (1830), grew rapidly but attracted op
positioL While in jail on charges of conspiracy,
Smith was killed by an angry mob. The Mor-
mons migrated westward to Utah under
Brigham *Young.

Smith, Dame Maggie (l9Ba. ) British
stage and screeo actress. Her films indude Ifu
Prime of Miss lean Brdic (1969\ which earned
her an Oscar, A Roorfl with 4 view (1986I ud the
Hony Potter *ries of films (from 2001).

Smith, Stcvic (Florence Margaret S.;

1902-n) British poet, whose deceptivdy simple
poetry blends tenderness, toughness, and hu-
mour. The best known of her novels is Novel on
Yellout Paper'(tB5). Her Collected P@ms 179751

were published posthumously.

Smidrsonian lnstitutaon A researdr in-
stitution in WashingtorL DC, founded in 1845

\,vith a bequest from the Englishman James
Smithson (u65-1829). It has carried out impor-
tant scientific work and exploratiom through-
out the woru" and admfufsters a number of
important museums, induding the National
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Air and Space Museum and tlte National Col-
lection of Fine Arts.

smoke tnee (or smoke bushlOne of several
species of trees and shrubs having a whitish
cloudy appearance at some stagE of the season.
The Amerim smoke tree lcotinus oboyotusl
grows to a height of 9 m and has a smokelike
mass of whitish flower heads, as does the Aus-
tralian smoke bush lConospermum stoechadisl.
Rhils cotiflus is the common smqke bush native
to the Mediterranean area and parts of fuia-

Smolensksl+gN 3204E An indusrrial city in
W Russia on the River Dnepr. Deting back to at
least the gth century, it was long disputed be-
tween lithuania and Russia falling to the lat-
ter in 1654 It saw fierce fighting in World War
II. Population (1999 est): 355 700.

SmollettL Tobias (George) (u21-n) Scot-
tish writer. His lively picaresque novels include
Roderick Random 1774A\ Peregrlne Pkkle 17751],,
and Hrmphry Ainket On7l.

smooth snake A widespread Eurasian
snake, Coronella austriaca, that has smooth
glossy scales and is brown or reddish with a
pale belly and dark spots along its back and tail.
Up to 65 cm long, it favours sandy heath.lands.
Family. ColuWidae.

smrrt A disease affecting flowering plants,
particularly the cereals md grasses, caused by
various basidiomycete fungi of the genus Usti-
lago. Infection is not usually apparent util
spore formatiorL when dark fowdery masses

of spores are released over the flower head.
Stinking smuts are caused by fungi belonging
to the related genus Tilletia. Both are controlled
by spraying crops with fungicide and treating
seed before sowing.

Smuts, Jan (Christiaan) (1870-1s0) south
African statesman and general; prime minister
(19,9- ,1939-zl8). He led commandos in the
second Boer War (1899-1!)02) but tlereafter
worked for reconciliation with Britair He
played an important parl in achieving respon-
sible government for the Tralrsvaal (1906) and
the Union of South Africa (1910), becoming a

minister in Louis Botha's goveFnment (1910-19)

and succeeding him as prime minister. During
his second premiership he led South Africa
into World War II and strove to rnaintain links
with the British Commonwealtl.

snaal A *gastropod mollusc with a spirally
coiled shell, including terrestrial" freshwater,
and marine forms. The comrnon garden snail
(Helix pmatial is active at nlght, feeding on
vegetation and sheltering by day in crevices.

slEke A legless *reptile belonging to the sub
order Serpentes (about 3000 species), occurring
worldwid€ but especially common in the trop
ics. Srnkes range from 0.12-10 m in length and
grow throughout their lives, periodically shed-
ding the skin in one piece. They feed chiefly on
other vertebrates, which they swallow whole.
Prey may be killed by constriction, by en-
gulflng it alive, or by the inirtion of venom by
means of hollow or grooved fangs. The malirr
families are the Boidae (pythons, boas, etc), the
Coluhridae (typlcal snakes. eg. the grass snake),
the Elapidae lcobtas, coral snakes, etc.), and the
Vipuidae (ipr$ etc.). Order: Squanata lizatds
and snakes).

Snake River e river in the IIW USA Rising
in the Yellowstone National Park in Wyoming,
it flows W through Idaho to lrin the Columbia
River in Washington State. Length: 1670 km
(1038 mi).

snapdragon See ANTTRRHTNUM.

SnapPer A carnivorous shoa.ling fish of the
famiy Lutjanidae (about 250 specie$, found in
tropical seas. It has an elongated body, a large
mouth, and sharp teetll Some are valuable
food fislr" especially the red snapper (Lutjanus
black J or dl; other s are poi sonous.

Snell's law Wtren a ray of light passes from
one medium to another the angle (r) between
the refracted ray and a line normal to the in-
terface between the media is related to the
angle (i) of the incident ray, also taken to the
normal, by the equation sin i/sin r = n, where n
is the relative refractive index of the media (see

REFRACTTON). It is named afrer the Dutch as-

tronomer Willebrord Snell (1591-1626).

snipe A *sandpiper belonging to a subfamily
(kolopacinae;10 species) occurring in wet areas
of warm and temperate regions. Snipe have a
long flexible bill used to probe for worms, and
a barred and striped brown, black, and white
plumage. The common snipe lGallinago galli
nago) is popular gamebird.

Snooker A game, deriving from *billiards,

that arose among British officers in India (1875|
It is played by two players or pairs of players
on a billiards table. There are 22 balls: 1 white
cue ball,15 red balls (value 1 point each), and 6
coloured balls-yellow (2 points), green (3),

brown (4), blue (s), pink (6), black (7). The object
is to pocket a red ball and a coloured ball alter-
nately, each time returning the coloured ball
to its prescribed spot on the table. The red balls
are not replaced When all the red balls have
been potted the colours are potted

C
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snow A solid form of precipitation composd
of ice crystals or snowflakes. Ice crystals mcur
when tempemtures are well below freezing
point; with temperatures nearer to 0"C (32'F)
snowflakes develop through the clustering to-
gether of crystals.

snowball ttee See cuetorn rosr.
Snowdon (Welsh name: Yr Wyddfa) 5304N
405w The highest mountain in Wales, in
Gw).nedd. The surrounding are4 Snowdonia,
was designated a national park in 1951- Height:
108s m (3s60 ft).

snowdrop A small early spring-blmming
herbaceous plant of the genus Galarxthils (about
10 species) native to Europe and W Asia- They
grow from bulbs to produce grasslike leaves
and slender stems bearing solitary nodding
white flowers, tipped with gren or yellow.
Ther€ are over 50 cultivated varieties. G. nivalis
is the common European snowdrop. Family
Amaryllidaceae.

snow goose An Arctic *goose, Anser
caerulescens. It is either pure white with black
wingtips, pink legs, and a red bill or blue-grey
with a white head Snow geese winter in the
southern USA Japan, and China

snow leopard AbiE " cat, Pof,ther a (or tJ ncial
uncia, also called ounce, found in the moun-
tains of central Asia- It is 19 m long, with a
thick ash-grey coat marked with dark rosettes.

Snowy Mountains A mountain range in
Australia. It lies in New South Wales, and con-
tains Australia's highest mountaiD" Mount
*Kosciusko.

soaps Salts of *fatty acids. Household soap

finrd soap) is a mixture of sodium stearate,
oleate, and palmitate. It is made by the hydrol-
ysis of fats with caustic soda (sodium hydrox-
ide), thus converting the glycerides of stearic,
oleig and palmitic acids into sodium salts and
glycerol. Soft soap is mde with potassium hy-
droxide instead of sodium hydroxide. Soap,s

have a cleansirg action because they contain
negative ions composed of a long hydrocarbon
chain (which has an affinity for grease and oil)
attached to a carboxyl group (which has an
affinity for water). Particles of grease or oil are
therefore emulsified in soapy water. See 4lso
DETERGENTS.

soapstone see rALc.

Soares, Mario lrsza- ) Portuguese states-
mau prime minister (7976-79i 1983-85); presi-
dent (1986-96). He % a critic of *Salur and
lived in exile from 1970 to 1974, when he b€-

came foreign minister in the new military gov-
ernment. He became prime minister as leader
of the Portuguese Strialist Party.

Sobers, Garry (Sir Garfield Saint Auburn S.;

1935- )West Indian cricketer, who Gptained
the West Indies and Nottinghamshire. One of
the greatest all-rounders, he played in 93 Test
matches, scoring 8032 ruff, including 26 cen-
turies, and taking 235 wickets md 110 catches.

Social Democratic and labour Party
(SDI.P) A British political party, active in
Northern Ireland Founded by John *Hume

and otiers in 1970, it supports peaceful union
with lreland. Its leader in the Northern Ireland
assembly is Mark Durkan (19i0- ).

Social Democratic Party (SDP) A British
political party of the centre, formed in 1981 by
the'gang of four" Iabour dissidents: Roy Jen-
kins, Shirley Williams, David Owen (leader
1983-87), andwilliam Rodgers. The SDP formed
a political alliance with the Liberal lhrty in
1981; in 1988 the party merged with the Lib-
erals, forming the Social and Liberal Demo
crats (subsequently renamed the *Liberal

Democrats).

soaps. lhe action of soap in emulsifying grease. The

nonpolar hydrocadon end of the soap molecule attaches
iBelf to the grease. The attraction of the polar end to
water breaks up the grease and distibutes it throughout
the solution.

socialism A concept, resulting in diverse po-
litical movements, that emphasizes coop€ra-
tion ratier than competition as the basis of
society. In the 19th century one sense of tl:e
word irnplied reform of the social rystem to de
velop liberal values and end class privileges.
Smialism in a second sens wils explicitly con-
trasted with competitive individualism; practi-
ml cmlreration could not be achieved until a

smiety based on private property was replaced
by one based on social ownership and control.
In 1848 Marx aad Engels laid down the princi-
ples of scientific socialism in The Cotnmunist
ManiJesto and *Marxism kame the theoreti-
cal basis for most socialist thought. The British

soap

charged) H
9reas
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*Fabian Society (founded 1884) revived a vari-
ant of the fifft sense of the term, which later
found political expression in the *Iabour
Party. It was the split in Russit, however, be-

tween the revolutionary *Bolsheviks md the
reformist *Mensheviks that led to the dmisive
distinction between the terms *communism

and smialism as they are now generally under-
stood, socialists being those who seek change
by peaceful reform and communists being
those dedicated to change by revolution. In the
late 20th century many socialist parties aban-
doned or revised traditional socialist ideas in
response to the collapse of Marxist systems and
the apparent triumph of global Gpitalism.

Society lslands An archipqlago in French
Polynesia, discovered h 77 67. I t consists of two
mountainous island groups, the Windward
Islands (including Tahiti and Moorea) and
the Leeward Islands (including Raiatea and
Huahine). The capital of French Polynesia, Pa-

peete, is on Tahiti. Area: 1595 sq km (616 sq mi).
Population (1996): 189 524.

Societyr of Friends see euAKERs.

Society of Jesus see JEsurrs.

sociology The systematic study of the devel-
opment, organizatioru functioning, and clas-
sification of human societies. Its growth was
stimulated by the rapid industrial and saial
change in Europe in the early lgth century. It
has employed techniques of participant obser-
vatiorl the systematic comparison of different
societies, and surveys of social conditions, atti
tudes, and behaviour. Contemporary sociology
is divided into several specialized subdis-
ciplines including demography, political, edu-
cational, and urban sociology as well as

sociological studies of deviance, religion" and
culture.

sockeye salmon A *salmcn, Oncorhynchus
nerka, also called red salmon or blueback, that
lives in the N Paciflc and spawns in Canadian
fresh waters. ;

Socrates 1c.469-399 Bc) Atienian philosG
pher, whose ideas, integrity, qnd courage are
known through his disciplbs *Plato and
*Xenophon. Socrates diverted philosophy from
physical speculations about the universe to-
wards *ethics. His insistence upon thorough
critical analysis of ethical concepts also
marked the beginning of *logic. The'Socratic
method" of teaching was by eliciting anwers
from interloculors to reveal inconsistencies in
accepted opinions. He was tried on charges of

atheism and 'corrupting the yourh" and con-
demned to die by drinking hemlmk.

Soddy, Frederick (182-19sG) British
chemist, who worked under *Rutherford and
*Ramsay and went on to win the 1921 Nobel
Prize for his discovery of *isotopes.

sodium (Na) A highly reactive alkali metal,
long-recognized in compounds but flrst iso-
lated as the element by Sir Humphry Davy in
1807. It is obtained commercially by electroly-
sis of common salt (NaCl). It occurs naturally in
some silicate minerals (for example *feldspars;

NaAlSip.), as well as in salt deposits and in the
oceans. The metal is soft, bright, and less dense
(relative density 097) than water, with which it
reacts violently, liberating hydrogen. It is a
highly electropositive element, forming many
ionic slts of great importance, such as the
chloride (common salt; NaCl), the carbonate
(soda ash; Na,COJ, the bicarbonate (baking-
soda; NaHCOT), various phosphates, and the ni
trate (NaNq). At no 11; at wt 22.9898; mp 97.8"C;
bp 882.9'C.

sodium bicarbonate (3odium hydiogen
cartonate or bicarbonate of soda; NaHCQ)
The white soluble powder that is a constituent
of *baking powder and is used to make fizzy
drinks and as an antacid in medicine.

sodium carbonate (NarCO3) A white solu-
ble salt. The commercial form (soda ash) is a
white anhydrous powder and is used in making
glass, soap, paper, as well as other chemicals.
Washing soda, its hydrated form, is a white
crystalline solid used as a domestic cleanser
and water softener.

sodium hydroxide (or caustic soda;
NaOH) A white solid that is strongly alkaline in
aqueous solution and is very corrosive to or-
ganic tissue. It is used in making rayon, paper,
detergents, and other chemicals.

Sodom and Gomorrah In the otd resta-
ment, two cities of Palestine, known as the
"cities of the plain," sited s of the Dead sea- Ac-
cording to Genesis (18, 19), they were destroyed
by fire and brimstone from heaven because of
the utter depravity of their inhabitants.

Sofia +z+oN 2318E The capital of Bulgaria"
situated on a plateau in the W of the country.
Sofia cme under the Byzantine Empire in the
6th century and was taken over by the Bulgars
in the 9th century. Under Turkish rule from
1382, the city was liberated by the Russians in
1878 and became the national Gpital (1879).

Population (1999 est): 7 722 302.

software The suite of programs that sets up

a
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a computer system for operatiorl as distinct
from the physical equipment (hardware). Soft-
ware supplied by the computer manufacturer
controls various parts of the system and pro-
vides facilities for further programming. Ad-
ditioml programs are purchased separately or
written by the user. See also pRocRAM, coM-
PUTER.

Sogne Fjord The longest and deepest fjord
in Norway, extending 204 km (127 mi) inland N
of Bergen. It is flanked by spectacular moun-
tain scenery.

soil The mixture of unconsolidated mineral
particles, derived from weathered rock, and or-
ganic matter (humus), derived from the break-
dom of plant tissue b,y living organisms, that
covers much of the earth's land surface and
provides a medium for plant growtb, Soils are
characterized by their texture, wNch depends
on particle sizes (see SAND; SILT: cLAy), and
their structure, which depends on the way the
particles are bound into aggregates (e.9.

crumbs, granules, flakes, etc.). These are impor-
tant factors in determining the fertility of the
soil, particularly its moisture and air content,
susceptibility to leaching (the removal of nu-
trients to deeper levels by percolating water),
and ease of cultivation Soils are also classified
according to their profiles-the arrangement
of the layers (horizons) between the gyound
surface md the bedrock &e also cHERNozEM;
PODZOL.

3ol &e coLLorD.

Solanaceae A family of herbaceous plants
and shrubs (about 2000 species), widely distrib-
uted but chiefly tropical. Their flowers have
five fused sepals and petals. The family in-
cludes several commercially important species
(e.g. the potato, tomato, pepper, and tobacco)
and some ornamentals (e.g. Petunio); various
other members are poisonous (e.g. the night-
shades).

solar constant The total amount of solar
energy passing perpendicularly through unit
area per unit time at a particular distance
from the sun It is about 136 kW m-, at the
earth's mean orbital distance.

solar flare A sudden brighrening, within
minutes, of areas in the sun's atmosphere, te
sulting from an explosive release of energetic
particles and radiatiorl Flares often occur
above *sunspot groups. Large flares affect
radio trmmission on earth and produce *au-

rors.

solar power The use of the sun's enefgy to

provide heating or to generate electricity.
Solar energy is most commonly converted into
heat by direct heating of water flowing
through special panels on the roof of a build-
ing. The temperature rise produced is fairly
small but it reduces the energy required from
other sources for hot water and space heating.
Higher temperatures, sufflcient to form steam
for electricity generatiorL are possible using
large mirrors to collect and focus the sun's
rays. Direct conversion of solar radiation into
electrical energy is possible with solar cells
These are semiconductor devices sensitive to
the photovoltaic effect. The method is used
mainly in small-scale specialized applications,
for example powering remote monitoring
equipment, spacecraft, marine beacons, etc.

solal systbm A system comprising the *sun

and the astronomical bodies gravitationally
bound to the surl that is the nine major -plan-
ets, their *satellites, and the immense numbers
of "minor planets, *comets, and meteoroids.
Aknost all the mass of the solar system (99.85%)

resides in the sun The planets orbit the sun in
the same direction and, \rith the exception of
Pluto, move in paths close to the earth s orbital
plane. The solar system formed some .1600 mil.
lion years ago, following the contraction and
subsequent flattening of a rotating doud of in-
terstellar gas and dust.

solar wind An almost radial outflow of
charged particles discharged from the sun's
corona into interplanetary space. The particles,
mainly protons and electrons, are moving at
speeds between 2m and 900 kD per second in
the vicinity of the earth s orbit. They interact
with the earth's *magnetosphere.

solder An *alloy Out is melted to form a
joint between other metals oi, occasionally,
nonmetals. The surfaces to be i)ined are
heated by a soldering iron or by a flame but
are not melted Soft soLler is usually mde df
lead and tin and melts in the range 20O-250"C.
It cannot be used for joints that have to stand
up to stress or heat, but is used for making se
cure electrical conrections. BEzing, alm elled
hard soldering uses a harder alloy with a

higher melting temperature (85Hm'Q, usu-
ally a *brass with @Yo drrc and,40Yo copper. Sil-
ver solder has a slightly lower melting point
(630-830"C) than brass, and often contains anti-
mony or other metals but no longer contains
silver. Like brazing, its strength makes it use
ful in mgineering applications. A flux of zinc
chloride or a resin is applied to the hot surfac6



solmization

,upiter (142800)

Saturn \
(120000) \

Eanh (12756) Ma6
(6794\

Uranus (52400) \ I
\l
ll

Venus (12

(4880) 
'+ I

I

Neptune I
I
t
I

I

I

I
I
I

I

t
,9

I
I

5un Pluto (2500)

solar system. The planets with theirequatorial diameters in kilometres (in brackeB after the planet's name) and
their distance from the sun in millions of kilometres (not to scale).

before soldering to clean them and to enable
the solder to flow.

sole An elongared *flatfish of the fmily Solei
dae lover 100 species), found in temperate and
tropical seas. The common Eurbpean sole (Sole4

solea), also called Dover sole, is a valuable food
fish and has a blotchy brown body with a black
spot on each pectoral fin. See also tEMoN soLE.

solenoid A coi.[ of wire usually forming a
long rylinder. When electric current flows
through it a *magnetic fleld is created. This
field can be used to move an iron rod placed on
its axis. Solenoids are often used to op€rate me-
chanical valves attached to the iron rod by
switching on or off the rurrent.

Solent the A channel between the coast of
Hampshire in S England and the Isle of Wight.
It is an important shipping route b€tween
Southampton and the Englishchannel.

solacator In the UK a menber of the legal
profession qualified to giverlegal advice to
clients, to present clients' cass in Magistrates'
Courts, County Courts, and (since 1971) higher
courts (providd that they have obtained the
necessary advocacy qualification), and to un-
dertake other legal work, such as the transfer
of property (conveyancing). fhey are eligible
for appointment as circuit,judges and re-
corders, but are not eligible for the higher ju-
diciary. A barrister must alwaJs be instructed
ttrrough a solicitor.

Solidarity llotish name: Solidarnosc) A Polish

trade uniorl Formed in Gdansk (1980) and led by
Lech "Walgsa, it became a focus of resistance
to General Jarulzelski's Sovietdominated gov-
ernment and was outlawed from 1982 until
1989. In June 1989 the movement triumphed in
elections, forming the first noncommunist
government in the communist \,yorld By 1993,
the movement had split into several political
groupings, only one of which retained the
name Solidarity.

solid state One of the four states of matrer
and that to which all substances, except he-
liurru revert at sufficiently low temperatures.
It is distinguished from the other states by
being the only one in which matter retains its
shape, as a result of the stronger intermolecu-
lar forces,

solid-state devices Electronic devices
made with solid *semiconductor components.
They have no moving parts and depend for
their operation on the movement of charges
within a crystalline solid. Solid-state devices
are compact, robust. and easily mass-produced
See also sEMIcoNDUcroR DIoDE; TRANsls-
TOR

Solihull A unitary authority in central Eng-
land in West Midlands. Area:180 sq km (70 sq
mi). Population (20071i 19952L

solmization A method of teaching sight-
singing that eliminates learning to read music
notation from the stave. In the tonic sol-fa sys-
temthe notes of the rising malrr scale are rep
resented by the syllables dob ray, me. fah" sotr.
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latr" ti, and dotr- The system can be applied in
any key, md modulation to a different key
simply involves shifting doh to another pitctt.

Solomon In the Old Testament, the third
King of Israel" son of 'David and Bathsheba,
who reigned in the 10th century Bc. During his
peaceful reign foreign allimces were formed
(notably with Phoenicia and Egypt), trade and
commerce were expmded, and the *Temple of
Jerusalem and many palaces were built. To re-
alize his schemes he imposed heavy tuation
and used compulsory labour, which resulted in
the revolt of N Israel. He is traditionally fa-
mous for his wisdom.

Solomon lslands A country in the Paciflc
Ocem, E of New Guinea- It consists of over 900
small islands, the largest of which are *Guadal-

canal, Malaita, San Cristobal, New Georgia,
Santa lsabel and Ctroiseul. The Iarger islands
are mainly forested and mountainous, with
some active volcanoes. Most of the population
are Melanesian, with Polynesian and Microne-
sian minorities. Ecmomy, the main industries
are fishing, mining, forestry and tourism. The
economy has been severely affected by recent
political disorders. Histor)4 inhabited from
about 2000 BC, the islands were visited by the
Spanish in 1568. The four main islands became
a British protectorate in 1893 and others were
added in 1898-99. They achieved self-govern-
ment in 1976 and became independent within
the Commonwealth in 1978. Ethnic fighting
erupted on Guadalcanal in 1998 and cukninated
in a coup (2{m) deposing prime minister
Bartholomew Ulufa'ulu. Although a peace deal
was signed (Oct 2m0), violence and disorder
continued, leading to the despatch of Aus-
tralian peacekeepers in 2003. Official language:
English CurrencSr Solomon Islands dollar of
100 cents. Area: 29785 sq km (fl500 sq mi). Pop
ulation (2003 est):,150000. Capital: Honiara-

Solon lOth century Bc) Athenian statesmarL
who laid the foundations of Athenian democ-
racy. As archon (c.594-593), Solon cancelled
debts for wNch land or liberty was the secu-
rity and introduced a new coinage md weights
and measures. He also instituted a new consti-
tution and a more lenient legal code.

solstice Either of two points on the *ecliptic,
midmy between the equinoxes, at lr,hich the
sun reaches its greatest angular distance above
or b€low the celestial equator (see CELESTIAL
SPHERE). In t}le N hemisphere the sun's north-
emost position cors at tl:e suDmer sol-
stice, usually on 21 June, when daylight hours
are at a maximu[L Its southernmost position

occurs at the winter solsticr, usually on 22 De-

cember, when daylight hours are minimal

Solti, Sir Georg (1912-97) Hungarian-born
British conductor. He was conductor of the
Royal Opera Covent Garden (1!}61-7l), the Or-
chestre de Paris (1972-75), tfie London Philhar-
monic Orchestra (1yl9-83), and the Chicago
Symphony Orchesffa (196H1).

solution A homogenous liquid mixture of
two or more substances. Solutions, unlike *col-

loids, contain no identifiable particles of dif-
ferent substances. When a solid or gas is
dissolved in a liqui4 the liquid is known as the
solvent and the dissolved material the solute. If
the components are all liqui4 the one in excess
is the solvent.

Solvay process An industrial process for
the production of sodium carbonate. Lime-
stone is first heated strongly to produce cal-
cium oxide and carbon dioxide, whidr is then
passed through brine saturated with ammc,
nia precipitating sodium hydrogencarbornte
(NaHCO,). This, on mild heating, yields sodium
carbonate and some carbon dioxide, which is
recycled- The ammonia is also recovered.
Named after E. Solvay (1833-7922l,.

solvent abuse The miffing of organic sol-
vents in glue, cleaning fluids, aerosols, etc- es-
pecially by adolescents. The practice has grown
up as an offshot of the drug culture and is
highly dangerous. In the UK there are now re-
strictions on the sale of materials containing
solvents to childreD-

Solzlrenitsyn, Aleksandr (1918- ) Rus-
sian novelist. After World War II he was held in
prison camps until 1956 In 1974 he left the So
viet Union and moved to the USA His major
works include Cancer Ward (lffil,The First Cir-
cle (1958), and The Gulog Archipelago 11974-781.
He won the Nobel Prize in 1970. He returned to
Russia in 199L

Somali An E African people occupying Soma-
li4 Djibouti (where they are called Issas),
Ethiopia, and NW Kenya. Tlrere are EEny
tribes. Some Somalis are nomadic herdsmen
while others dwell in towns and along the
coast as traders and farmers. Their language
belongs to the Cushitic branch of the Hamito
S€mitic family.

Somalia (offrcial name: somali Demcratic
Republic) A country in East Africa occupying
most of the Horn of Africa between the Gulf of
Aden and the Indian Ocearl Coasal plains rise
in the N to a high platearl.Most of the inlabi-
tants are noludic *Somalis with minorities of
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Sab, Bantu and others. konony. chiefly agri-
cultural, livestock raising bbing especially
important. Historla British and Italian *Soma-

liland gained independence as Somalia in 1960.
In 1969, after a military coup, a Supreme Revo-
lutionary Council was establiChed under Gen
Mohammed Siad Bam6. The country has had se-
rious territorial disputes with Ethiopia (see

ocADEN, THE), which has a large Somali popu-
lation Barr6 was replaced as president in a 1991

coup by Ali Mahdi Mohammed. His rule was re
jected by several factions, and in 1991 the N de-
clared itself independent as the Somaliland
Republic. Gvil war broke out in tfie S, emcer-
bating famine conditions; UN ttoops inter-
vened in 1992 but failed to maintain a ceasefire
and withdrew in 1995. Confused factional fight-
ing continued until Dec 1997, when the war-
ring militiu agreed to establish a transilional
governmenr. This was inaugurated in 2000 but
failed to take effective control In 2004 a fur-
ther peace deal was signed;,{bdullahi Yusuf
was elected president arrd a ngw government
was established but remained weak From mid-
2006 Islamist militias tmk control in Moga-
dishu and much of the S. They were subse-
quently routed by Ethiopian md Sudaaese
government forces but instability has contin-
ued. Official language: Somali; Arabic, Italian,
and English are used extenslvely. Currency:
Somali shilling of 100 centesemi. Area: 700 000
sq km (270000 sq mi). Population (2007 est):
9 118 23. Capital: Mogadishu.

Somaliland a region corresponding to pres-
entday Somalia and Djibouti. Between the 7th
and 12th centuries AD the coast was ocrupied
by Muslim traders while th4 N was settled
from the 10th century by nomadic Sorralis.
During the 19th century the reEion was divided
between France, Britain, md ltaly. Italim So-

maliland was united with Ethiopia by Mus-
solini (1935) and became an Italian trust
territory after World War II. British and Ital-
ian Somaliland united to beoome Somalia in
1960 and the French territory, Afars and Issas,
became Djibouti in 1977.

somatotrophin See cnowrn HoRMoNE.

Somerset A county of SW England, border-
ing on the Bristol Channel In 1974 it lost the
NE part to Avon; in 1996 the administration of
this area passed to two unitary authorities,
Bath and North East Somerset and North Som-
erset, which are considered part of Somerset
for ceremonial purposes. It consists mainly of a
flat plain mclosed by the quanttrk Hills aad
Exmmr in the W, the Blackdown Hills in the S,

and the Mendip Hills in the N. lt is predomi-

nantly agricultural, with dairy farming and
the traditional cider making- Tourism is also
important. Area (excluding unitary authori-
ties): 3452 sq km (1332 sq mi). Population (2m4
est, excluding unitary authodties): 512 500. Ad-
ministrative centre: Taunton.

Somme, Riyer A river in N France, rising in
the Aisne department and flowing mainly W
through Amiens and Abbeville to the English
Channel. It was the scene of extensive fighting
in *World War I (1916). Length: 245 km (152 mi).

sonarsee EcHo souNDrNG.

sonata (Italian: sounded, as opposed to can.
t4td, sung) A piece of music for one or more in-
struments. The name has been used of a variety
of musical forms. Sonata fornl the normal
structure of the first movement of the classi-
cal sonata, involved the exposition, develop
ment, and reopitulation of two contrasting
themes. It was appli€d to the first movement
of t}Ie *symphony ald of *chamber music
compositions as well as the sonata proper.
Beethoven and his successors enlarged the for-
ma] boundaries of the sonata; Liszt evolved a
single-movement form out of the three or
four movements of the classical sonata.

Sondheim, Stephen (Joshua) (1930- )

US composer, who studied with Oscar Ham-
merstein. He wrote the lyrics for West Side
Story (1$71 md both words md music for
Sweefley TodA $9,9],, Sunday lfl the Patk with
George (1989), and Arsossins (1992).

songbird A *passerine bird belonging to the
suborder 0scines (about 4000 species), in which
the vocal organ (syrinx), at the junction of the
trachea (windpipe)md bronchi, is highly dwel-
oped- The flow of air vibrates the vocal mem-
branes; muscles alter their tension and so
produce the different notes. Bird song commu-
nicates the identity md wherabouts of an in-
dividual to other birds and also signals alarm
and sexual intentions.

sonnet A poem of 14.lines originating in Italy
in the 13th century md introduced hto Eng-
land in the 16th century by *Wyatt. Its rwo
principal variations are the Petrarchan sonnet,
usually divided into an octet rhymimgabbaobba
and a sestet rhyming cdecd€, and the Shakespear-
ear sonnet, usually rhyming abab cdcd efef gg

SophisG The Greek sages of the sth and
early 4th centuries sc who were itinerant ex-
p€rts on various subjects including public
speaking, grarrunar, etNcs, Iiterature, matl-
ematics, and elementary physics. In philosophy
they tried to explxin the phenomenal world.

C
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Their educational programme centred on the
belief that virtue can be taught. From their op-
ponent *Plato, they acquired a bad name as

philosophiel tricksters.

Sophocles (c.4!%-406 Bc) Greek dramatist:
with Aeschylus and Euripides, one of the three
great Athenian tragic dramatists. He devel-
oped the more static drama of Aeschylus by in-
troducing a third actor and by reducing the
role of the chorus. Of his 123 plays,7 survive,
including Electra, Oedirys Rex, a\d Antigone. He

led an active public life, holding several impor-
tant civil and military administrative posts.

soprano (ltalim: upper) The highest female
singing voice. Range: rniddle C to the C above
the treble stave. The mezosoprano voice lies
between the soprano and the contralto. Range:
A below middle C to F an octave and a sixth
above,

Sorghum A genus of annual or lrerennial
grasses (about 30 species), native to Africa. es-

pecially S. vulgore, of which there are several
varieties, such as sweet sorghum and durra,
widely cultivated as cereal crops. They have
rigid stalks, long flat leaves, and terminal
flower clusters bearing 800-3000 starch-rich
seeds. The seeds are used as grain for making
bread, etc., and as a source of edible oil, starch
and sugar. The stalks are used as fodder or
sometimes for sjrrup mmufacture.

sorrel A tall perennial herb, Rumex acetoso,

common throughout temperate Eurasia and
North America" It bears numerous small red
flowers. The tangy-tasting leaves are used as a
culinary flavouring and in salads. Family: Poly-
gonoceae. See also wooD SoRREL

Sotho A large group of Bantu-speaking peo-
ples of S Africa- Ihe term applies in a general
sense to the peoples of Botswana, Lesotho, and
the Transvaal (South Africa), but, more spe-
cifically, to one of the four main divisions of
these p€oples, the Sotho of Lesotho. The other
branches are the Tswana Pedi, and Venda, each
with many tribes.

sound A disturbance propagated through a
medium by longitudinal waves. Strictly the
term applies only to those waves that are audi-
ble to the human ear, i.e. with frequencies be-
tween about 20 and 20000 hertz, those with
higher frequencies being called ultrasound.
Sound is propagated byvibratiom of molecules
in the medium, producing fronts of compres-
sion and rarefaction. Sound waves are longitu-
dinal as the molecules vibrate in the direction
of propagation; the speed of sound in afu at 0"C

is about 332 metres per second (750 mph). The
three principal characteristics of a sound are
its pitch (the frequenry of the wave), loudness
(the amplitude of the wve), and *timhe (tle
extent to which it contains harmonics of the
fundamental frequenry). See 6lso Acousrlcs:
SOUND INTENSITY.

sound barrier An obstacle experienced by
subsonic *aircraft attempting to fly at or
above the speed of sound. Drag increases
sharply, lift falls off, and the aircraft becomes
difficult to control (see AERoNAUTICS). At sub-
sonic speeds the pressure waves created by the
aircraft as it flies through the air are able to
move ahead of the aircraft; at supersonic
speeds they cannot esepe in a forward direc-
tion as the source is moving faster than the
pressure waves themselves. Thus shock waves
build up on the aircraft's wings and fuselage,
creating an apparent barrier to supersonic
flighL Many aircraft are now capable of super-
sonic flight (induding Concorde) by greater
streamlining, sweptback wings, and more pow-
erful engines. As these aircraft cross the sornd
barrier a sonic boom is heard This is created by
a shock-wave cone with the nose of the aircraft
at its vertex. In level flight the intersection of
this cone with the ground produces a hyper-
bola at all points along which the boom is
heud.

shock wave cone

path of
snic boom

hyperbolic area
experiencing boom

sound barrier, As an aircraft passes through ffie sound

barier the sonic boom is heard along a hyperbolic area

on the ground.

sound intensity The rate at which sound
energy is propagated through a unit area per-
pendicular to the direction of propagation It is
measured in watts per squre metre. The inten-
sities of two sound levels are compared by a
unit called the *decibel The intensity of sound
is not the same as its loudness, the latter being
the magnitude of the sensation produced by
the human ear, which is dependent on the fre-
quency of the sound.
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sousa, John Philap (18il-1933) US com-
poser and bandmaster. He wrote military
marches including "The Stars and Stripes For-
ever," 'The Washington Post,'and "Liberty
Bell" and invented the sousaphone, a tuba-like
band instrument with a forward-facing be1l.

souslik (or 3uslik) A nocturnal ground squir-
rel belonging to the genus Citellus (3a species),

of E Europe, Asia and North America (where it
is smetimes clled a gopher[ The Europem
souslik (C citellils)is yellowish brown with large
eyes md small ears. See dlso cHiPMUNlc

South Africa, Republic of (Afrikaans
name: Suid-Afrika) A country trcupying the S

tip of Africa. Narrow coastal plains rise to
plateaus in the interior, with the Drakensberg
mountains in the E. The N is mainly desert. The
Limpopo, Molopo, and Orange Rivers mark the
N boundary. The Vaal, a tributary of the or-
ange, is another important river. The maj:rity
of the inhabitants are Africans (71%) with
White, Coloured and Asian (mbstly Indian)mi-
norities. Economy although South Africa is
highly industrialized, agriculture (including
citrus fruits) is still important. South Africa is
the world's biggest producer of gold, dia-
monds, platinurn" and chrome; uranium, coal,
manganese, phosphates, and iron are also
mined. Industries include metals, machinery,
chemicals, food processing, and textiles. Wine
making is of growing importance, as is
tourism. HistorJ4 Bantu-speaking tribes arrived
from the norti between 10m and 1500. The
Portuguese under Bartolomelr Dias (c. 1450-c.
1500) first sighted the Cape rif Good Hope in
1.188 but made no permanent.settlement. The
Dutch East India Company settlement (1652) at
Table Bay (Cape Town) expanded into the inte-
rior. During the Napoleonic Wars Britain ac-

quired the Cape Colony for strategic reasons, a
posrssion confirmed in 1814. ln the 1830s in-
creasing numbers of Dutch farmers (or Boers,
forebears of the modern Afrikaners) moved E

and N to escape British rule, clashing with the
*Bantu peoples who were then migrating
southwards (see GREAT TREK). The Boers
founded two independent republics, the Or-
ange Free State and the Transvaal, but their re-
public in Natal was soon annexed by the British
(18a3), who were also expahding the Cape
Colony. *Kruger's assertion of Bmr indepen-
dence led to war with the British (1880-81,

1899-1902) (see BoER WARS). The need for coop-
eration led the two former Boer republics and
the two British colonies to combine in the
Union of South Africa (1910). In both world
Wars South Africa. under J. C *Smutl enthusi-

astically supported Britain, but in 19lt! Smuts
was ousted by the anti-British Afrikmer Na-
tional Party and in 1961South Africa kame a
republic outside the Commonwealth From
1910 until199l the treatment of the non-White
majority was the crucial political issue (see

APARTHEID). In 1976 the *Transkei became the
first independent Bantu Homeland (Bantu-
stan); these areas were abolished in 194.
South Africa intervened in Angola (1976) and
Namibia, and supported the White minorities
in Zimbabwe and Mozambique. Some non-
Whites received limited parliamentary power
under a new tricameral constitution (1984). In
the face of rising unrest a state of emergency
was declared in 1985, leading the USA and EC to
impose economic sanctions. In 1989 P.W. Botha
was replaced as president by F.W. de Klerk,
who legalized the banned African National
Congress, released Nelson *Mandela from
prisorl and began to dismantle apartheid- Clas-

sification by race was ended in 1991. In 1lD3 the
government was replaced by a multiracial
multiparty Transitional Executive Counci.l
(TEC), which devised an interim constitution.
In 1994 the ANC won multiracial elections and
Mandela became president. South Africa then
relbined the C-ommonwealtir A p€rmanent
constitution was adopted in 1996. Mmdela re-
tired in 1999 and, following elections, Thabo
"Mbeki became president. Official languages:
Afrikms, English, md Africm lmguges. Cur-
renry: rand of 100 cents. Area:1221042 sq km
(472 359 sq mi). Population (2003 est): 45 3![)000.
Capitals: Pretoria (administrative), Bloem-
fontein (judicial), Cape Town (legislative).

South America The fourth largest conti
nent, lying chiefly in the S of the W hemi-
sphere between the Pacific and Atlantic Oceans.

It is linked to the continent of North America
by the Isthmus of Panama An ancient shield
occupies mudr of the NE part of the continent
and forms the Brazilian and Guiana HigNands.
These are separated by the vast basins of the
Orinoco, Amazon, and Parani-Paraguay river
systems. ln the extreme W beyond a series of
plains, rise the mountains and high plateaus of
the *Andes. South America's climate varies
considerably, largely because of its length, but
much is tropical with vast areas of tropical
rainforest (selva). The population consists
chiefly of the indigenous lndians, Europeans
(especially Spanish and Portuguese), and mesti
zos together with large numbers of Negroids.
History. the flourishing kingdoms of South
America (such as those of the "lncas and
Chibchas), were vanquished by the Spanish con-
quistadors. The entire continent \,yas divided-
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Portugal taking the NE portion (now Brazil)
md Spain the remainder-during the 15th cen-

tury. With the collapm of the Spanish Empire
during the early 19th century, there followed
struggles for independence under national
leaders, who included *Bolivar md *San Mar-
tin. Large-scale European immigration oc-
curred in the 19th century. During the 20th
century the constituent nations became in-
cremingly industrialized and sw rapid rises in
their populations. Although political and eco
nomic instability was endemic for most of the
century, democratic government is now in
place in every country md severd (notably
Chile and Brazil) have achieved prosperity.
Atea: 77 767 331 q km (6 858 527 sq mi). Popula-
tion (1996 est):317 846m0.

Southampton 1. sossN 1z5w A city in s
England, in Southhampton unitary authority,
Hampshire on Southampton Water (m inlet of
the English Channel). It is the UK's principal
passenger port, used by the largest transt-
lantic liners, and has four tides daily. It is also
an industrial centre with a large oil refinery at
Fawley. Population (1991): 210138. 2. A unitary
authority in S England, in Hampshire. Area: 49
sq km (19 sq mi). Population (2m1):217478.

Southampton, Henry Wriothesley,
3rd Earl of 11573-76241 English courtier, fa-
mous as the patron of Shakespeare. He was in-
volved in lhe Earl of Essex's conspirary against
Elizabeth I (1600), sentenced to deatlL but par-
doned by James I (1603).

South Australia A state of S central Aus-
tralia" on the Indian Ocean and Great Aus-
tralian Bight. It consists chiefly of low-lying
plains with the *Great Victoria Desert in the
W, rising in the NW to the Musgrave Ranges
and in the SE to the Flinders Rmge. The only
major river is the Murray. Intensive agricul-
ture is restricted to the S. The vineyards of the
fertile Baross Valley are important, producing
almost half of Australia's wine. Mineral re-
sources include iron ore, coal, large natural gas

fields in the N, and opals. Industry is concen-
trated in Adelaide. Area: 984 377 sq km (380 070
sq mi). Population (1)99 est): 1493070. Capital:
Adelaide.

South Ayrshire A council area in Sw Scot-
land on the Firth of Clyde, comprising part of
the historic county of Ayrshire. Absorbed into
Strathclyde Region in 1975, it became an inde-
pendmt uniary authority in 1995. South Ayr-
shire is mainly agricultural but fishing ald
tourism are also important. Area: 1202 sq km

(,164 sq mi). Population (2001): 112 097. Adminis-
trative centre: Ayr.

South Carolina A srate in the SE USA" on
the Atlantic coast. Lowlands make up twe
thirds of the state rising to uplands in the NW.
The large areas of woodland supply the furni
ture industries and the large textile md doth-
ing industries are based on tl:e region's cotton
crop. One of the 13 original colonies, it became
separate from North Carolina in 1ru and $,as
the first state to secede from the Union (18@).

Area: 80,{32 sq km (31055 sq mi). Population
(2000): 4 012 012. Capital Columbia-

South C.aucasian languages A group of
languages, also known as the Kartvelian lan-
guages, spoken by the people of W Transqlucil-
sia and adjacent regions. It includes *Georgian,

Svan, Mingreliat and Laz. Only Georgian pos-
sesses a literary tradition

South China Sea A section of the w Pacific
Ocean, between SE Asia, Borneo, the Philip-
pines, and Taiwan. A monsoon area, it is heavily
fished.

South Dakota one of the PLains states in N
central USA The Missouri River separates the
arid Badlands, the Black Hills, md the Great
Plains in the W from the flat fertile prairie in
the E, which forms the basis of South Dakota's
predominantly agrarian economy. Livestock
and livestock products are the chief source of
revenue. Part of the Louisiana Purchase (1803),

the gold rush and land boom of the 1880s
brought many settlers and South Dakota be-
came a state in 1889. Area: 199 551 sq km [77 tX7
sq mi). Population (2000): 7YE44. Capi13l:
Pierre.

Southend-on-Sea 1.5133N 043E A resort
in SE England in Southend-on-Sea unitary au-
thority, Esse)L on the lower Thames estuary. It
is the nearest seaside resort to London and has
t}le world's longest pleasure pi€r. Population
(1991 est): 158517. 2. A unitary authority in SE

England, in Essex. Area: 42 sq km (16 sq mi).
Population (2001): 160 256.

Southem Atps The highest range of moun-
tains in New Zealand. It extends SW-NE
through South Island and contains many peaks
over 3000m(10000ft), including Mount *Cook.

G1aciers, fed by the central snowfi.elds, flan}
the mountains. It is an important winter-
sports area-

South Geoigia An island in the S Atlantic
Ocean" a UK overseas territory. It has no per-
manent population but there is a British
Antarctic Survey base. With the Falkland Is-
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lands, it was invaded by Arge4tine (1982) but
w:rs soon recaptured. Area: 3755 sq km (1,150 sq
mi).

South Gloucestershirc A unitary author-
ity of SW England in Gloucestershire; it was
part of Avon county from 194 to 1996. Area:
510 sq km (197 sq mi). Population (20071:245644

South lsland The larger of the two princi-
pal islands of New Zealand, Separated from
North lsland by Cook Strait. lt is generally
mountainous, including the *Southern Alps in
the W, with coastal plains.

South Lanarkshire A council area of S

Scotland consisting of the S Frt of rhe his-
toric county of lanarkshire.'Absorbed into
Strathclyde Region in 1975, it Uecame an inde-
pendent unitary authority in i996. It consists
of the valley of the River Clyde and is mainly
agricultural. Forestry and matket gardening
are also important. Area: 17V sq km (68a sq mi).
Population (?-0071: 302 276. Administrative cen-
tre: Hamilton.

South Pole See ANrARcrrcl"

Southport 53 39N 3 OlW A town and resort
in NW England, in Sefton unitary authoriry
Merseyside, on the Irish Sea Jts aillral flower
show is famous. Population (199r):90959.

South Sea Bubble (u20) ltrc colapse of the
British market in South Sea stcks that had far-
reaching political repercussions. The South Sea

Company was founded in 17ll to trade with
Spanish America and in 1718 Ceorge I became
its governor. A boom in South Sea stock was
followed by collapse and the subsequent in-
quiry revealed corruption among ministers
and even touched the king. The day wm saved
by Sfu Robert *Walpole, who,transferred the
South Sea stocks to the Bank of England and
the East India C,ompany.

South Shields ss00N 125w A porr in NE
England, in South Tyneside unihry authority,
Tyne and Wear, on the Tyne estuary opposite
North Shields. Industries include petrochemi-
cals and paint manufacture: shipbuilding has
declined- The first lifeboat wasrbuilt here (1790).

Population (1991): 83 704

sou(tr ?yneside A unitary authority in NE
Englan4 in Tyne and Wear. Area 64 sq km (25
sq mi). Population (2001): 1527E5.

South Yorkshite A metropolitan county of
N England, created in 1914 fftm tie S part of
the West Ridi[g of Yorkshire and a small part
of NE Derbyshire. In 1985 the county council
was abolished and administrative powers were

devolved to the districts of Sheffiel4 Rother-
ham, Doncaster, and Barnsley. Agriculture is
important on the Pennines in the Wand on ttre
lowlands in the E. The main industrial activi-
ties include iron and stel and engineering.
Area:1562 sq km (603 sq mi).

Soutine, Chaim (1893-1943) Lithuanian-
born painter, who emigrated to Paris in 1913.

Using thickly applied paint, intense colour, and
distorted and writhing forms. he was, together
with *Chagall, the leading representative of
French expressionism.

soviet A government council in the Soviet
Uniorl Soviets originated as committees of
workers'deputies in the *Revolution of 1905
and were again established in the *Russian Rev-
olution of 1917. The Supreme Soviet was in
theory the supreme org.ur of government in
the Soviet Union: soviets were also elected at
the local, provincial and republican levels. Can-
didates, one for each deputy, were selected by
the Communist Party.

Soviet Union (official name: Union of Soviet
Socialist Republics) A former country in E Eu-
rope and N Asia It was a federal state compris-
ing 15 constituent republics: the Armeniarl
Azerbaidzhan, Belarussian" Estoniaq Georgim,
Kazak[ Kirgiz Latvian tithuanian, Moldaviarl
Russian Soviet Federal, Tadzhik Turkmen"
Llkrainian, and Uzbek Soviet Socialist Re
publics. Administrative suMivisions included
20 Autonomous Soviet Socialist Republics and,
within some of these, 8 autonomous regions
(Russian oblast, region). The population in-
cluded over a hundred nationa.l groups. The
most numerous were the Russians, Ukrainians,
Uzbeks, Belarussians, Tatars, and Kazakhs. Econ-
orny: formerly based on state ownership and
controlled through Gosplan (the State Plaming
Commission) and C,osbank (the State Bank), it
began a programme of liberalization in the
hte f980s, u,ith privatization of state monopo-
lies and new pricing policies. Such a system %
designed to replace the flve-year plans, under
which the economy had been directed since
1928. the country possessed vast natural re
sources. The Soviet Union was the world's lead-
ing producer of oil coal, iron ore, cement, and
steel; manganese, gol4 md natural gas were
also of major importance. Industry was con-
centrated on the production of capital gmds.
Agriculture, which was organized in a system
of state and collective farms, was higlly mech-
anized but not very productive. Fishing,
forestry, and dependent industries were also
important. Historla the Februry and October
Revolutions in Russia (see RUSSIAN REvoLU-
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rIoN) were followed by civil war 11978-221,
after which communist control was complete.
The Soviet Union was created in 1922 from the
union of Russia" Ukraine, Belarussia and Trans-
caucasia After *Lenin's death (1924) *Stalin had
emerged as leader by 1928, having ousted Trot-
sky. Under Stalin the Soviet Union became a
major industrial power but a totalitarian state,
with effective political opposition eliminated
during the 193(h by purges. World War II es-

tablished the Soviet Union as one of the two
major superpowers with effective control over
much of E Europe (see wARsAw PAcr). Rela-
tions with the other superlnw€r, the USA" be
came tense during the "Cold War and again
following the Soviet invasion of Afghanistm
(1979). The Soviet Government used military
force to crush the Hungarian Revolution (1956)

and the Czechoslovakian liberalization pro-
gramme (1958). In 1982 the Soviet leadership di-
rected the suppression of the Solidarity trade
union in Poland Internal dissent was suP
pressed until the mid-1980s, when more liberal
policies were adopted under *Gorbachov (see

cLAsNosT). A pa.rliament of approved elected
representatives called the Congress of People's
Deputies was established in 1989 and in 1990 the
C,ommunists voted to give up their guaranteed
right to rule, to create a strong new executive
presidency, and to allow private property own-
ersNp. Relations with the West improved
greatly with important agreements on disar-
mament. In 1989 the Soviet Union did not in-
teroene when Communist regimes throughout
E Europe were replaced by multiparty systems.
The 1980s also saw growing separatist move-
ments in many of the Soviet Union's con-
stituent republics. In 1991 Communist Party
rule in the Soviet Union collapsed following
the failure of an anti{orbachov coup by Com-
munist hardiiners. The constituent republics
assertd their independence and the Soviet
Union ceased to exist in December 1991. In the
same month the *Commonwealth of Indepen-
dent States, a looser organization with respon-
sibility for economic and military cooperation,
was formed.

Soweto 25705 28ozE A large urban area in
South Africa" in the Transvaal for4ing a sub-
urb of Johannesburg. It is inlnbited by Black
Africans and comprises 36 townships, divided
into tribal areas. In June 1976, it was the scene
of serious rioting by African students dur-
ing which over a hundred people died; there
were further riots in 19t}5. Population (1996):

1 098 o9r

soya bean (or soybean) An mual plant,

Glycine mox,widely cultivated for its seeds. The
many commercial varieties produce clusters of
pods, each containing two or three seeds. The
ripe seeds contain 35% proteirl Soya-bean oil is
extracted for use in making margarines, cook-
ing oils, resins, and pa.ints and for many other
foods, chemicals, and textiles. The meal residue
is an important protein food for livestock and
a meat substitute for man. The beans are also
eaten whole ground into flour, and as soy
sauce. Famil5n Leguminosae.

Soyinka, Wole (1934- )Nigerian dramatist
and writer. His works include the plays lhe Lion
and the Jeiilel (1963) and A korrge oJ Hyocinths
(1992), the novel The lnterpreters (1965), md es-

says in The Burden of Memory, the Muse of For-
givaess (1998). He was imprisoned during the
Nigerian civil war (1967491 and later exiled
(193-98). He won the 1986 Nobel Prize.

Soyuz See servur.

spacecraft A vehicle desigrred to be
launched into space and to function effectively
for a considerable period in spa.ce. Unmanned
craft include several thousand "satellites of di
verse functions and planetary probes. Space

stations and *space shuttles carry crews.

space Shuttle One of a series of manned
reusable US space tmnsportation systems de
veloped by *NASA Fimt launched in April 1981
it was operational by 1982. lt consists of a delta-
wing Orbiter that has three powerful rmket
engines, a large cargo bay, and living space.

Satellites and other craft can be Iaunched from
the cargo bay. Having completed its mission
(7-30 days), the shuttle enters the earth's at-
mosphere in a shallow dive and makes an un-
powered landing. Flights were suspended
following the explosion of the shuttle Chal-
lenger (1985) but resumed in 1988. A further dis-
aster occurred in 2m3, when the shuttle
Columbia disirtegrated as it re-entered the
euti's atmosphere, killing all seven astre
nauts. The first reusable Soviet shuttle, Buran,
was launched in 1988.

sPace station A large orbiting spacecraft
on which people can live and work in weight-
less conditions. The flrst spaee station was the
Soviet Salyut-1, launched in 1971; America's
Skylab was orbited in 1!73. The USA in cooper-
ation with 14 other nations, plans to launch an
international space station in the early 21st
century. See also MIR.

space-time continuum A coordinate sys-
tem that has four dimensions, three represent-
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ing physical spa.ce and the fourth time. It is
used in *relativity

Spain Kingdom of A country in sw Eu-
rope, occupying over four-fifths of the Iberian
Peninsula- The Balearic and Canary Islands are
also part of Spain. It consists rnainly of a high
plateau rising over 3000 m (10000 ft) in the
Srenees in the NE. Economy. although tradi-
tionally agricultural, the industrial sector had
begun to predominate by the early 190s.
Tourism is a major source of fdreign currency.
Forestry, fishing, and wine are important and
there are rich mineral resources. Hisrory: early
inhabitants included Iberians, Celts, Phoeni-
cians, md Greks; the Carthag ,inians conquered
most of the lberian peninsula in the 3rd cen-
tury Bc but were expelled by the Romans in
the second Punic War (218-201 Bc). Christianity
was introduced in the lst centUry AD and by
the sth century the Romans had given way to
G€rman trib€s, including the rrlandals and then
the Visigoths. The Visigothic kingdom col-
lapsed (711) in the face of Musliln invaders, who
domirated most of the centre and S under a se.
ries of powerful dynasties. The reconquest of
Muslim Spain was pursued throughout the
middle ages by the Christian kiogdoms in the
N and was completed in 1492 with the conquest
of Granada by Ferdinand of Aragon and Is-
abella of Castile. The union of Spain, begun by
the mion of Aragon md C:stile, was now com-
plete. The year 7492 also saw the expulsion
from Spain of the Jews, who were followed
after much persecution (1509) by the Muslims;
the influenc€ of both peoples on Spanish cul-
ture was enormous. The 16fh century was
Spain's golden age. Overseas e:tploration led to
the formation of an empire in the New World"
which brought great wealth to Spain. The
country's prestige and power, :rs well as its
possessions, in Europe were furthered by the
Habsburg kings Charles I (who as *Charles V
was also Holy Roman Empelor) and his son
Philip II but the latter's reign witnessed the be-
ginnings of decline. The *Revqlt of the Nether-
lands against Spanish rule led to the secession
(1581) of the northern Dutch provinces and in
1588 Spain suffered the humiliating defeat of
the Armada by the English. Following the
Thirty Years'War Spain lost to France its posi
tion as the leading European Power (1659). The
deth in 17@ of the last Habsburg king (Charles
II), without an heir, led to the War of the
.Spanish Succession l77u-741;. This confirmed
the Bourbon succession and alrc deprived Spain
of the Spanish Netherlands, Milaru Naples, Sar-
dinia, ud Sicily. In the second half of the 18th
century Spain's decline was'arrested by re-

form, espec'ially under Charles III, but in 1808
Napoleon established his brother Joseph Bona.
parte on the Spanish throne. The Spanish resis.
tance to their French conquerors contributed
to the defeat of Napoleon (see PENTNSULAR
wAR) and in 1814 t}le Bourbon Ferdinand III
(1716-88) was restored. Conflict between su1>
porters and opponents of the pretender Don
Carlos (U88-1855) and subsequently between
monarchists and republicans dominated the
19th century, during which Spain lost its last
American possessions. It was neutral in World
War I, following which Miguel Primo de Rivera
(187G-1930) established a military dictatorship
tllat undermined tlle position of the monar-
chy. In 1931 Alfonso XIII abdicated and the Sec-

ond Republic was estab[shed The electoral
victory of the Popular Front in 1936 precipi
tated a military revolt led by Gen *Franco that
became the *Spanish Civil War (1936-39). Fran-
co's victory initiated over three decades of Na-
tiondist dictatorship. Following Franco's death
in 1975, the monarchy was restored and Juan
Carlos de Borb6n became king. The return to
democracy proceeded rapidly. In 198 provi-
sional regional self-govemment was granted
to C.atalonia, Valencia the Canary Islands,
Aragon, Galicia and the Basque provinces. al-
though terrorist activities by Basque sepa-
ratists have continued. Spain's first Socialist
government in nearly 50 years was elected in
1982 under Felipe Gonziilez In the 1996 elec-
tions Jos6 Maria Anar Ied the right-wing Pop-
ular Party to victory. In March 2004 nearly 200
people were killed in a bomb attack on Madri4
presumd to be the work of "alQaida. The
bombing, and the government's response to it,
produced a surprise victory for the Socialists
under Jos6 Luis Rodriguez Zapatero in that
month's generd electioL Spain Fined NATO in
1982 and the EC (now the EtI) in 1986. It adopted
the European single currency in 199B-?.m.2.
Official langrnge: Spanish Currency euro of
100 cents. Area:504879 sq km (191883 sq mi).
Population (2003 est): 42600000. Capital: Madrid

spanael One of several breeds of sporting
dogs developed in Britain and thought to have
originated in Spain. The English springer
spaniel is typical, having a lean compact body,
long muzde, and drooping ears. It is longer in
the leg than the similar *cocker spaniel but has
the same flat wavy weather-resistant coat. It is
generally black and white or liver and white,
while the smaller Welsh springer spaniel is al-
ways red and white. Height:51 cm (English
springer). See olso KrNG cHARtEs SIANIEL

Spanish A Romance language spoken in
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Spain, latin America, the Philippines, and else-
where by about 308 million people. The stan-
dard form is based on the Castilian dialect.

Spanish Civil War(1936-39)The civil war in
Spain precipitated by a military revolt on 18

July 1936, led by the Nationalist Gen *Franco,

against t}le Republican Government of Manuel
Azana (1880-1940). By the end of 1936 the Na-
tionalists had gained control of most of W and
S Spain, while the Republicans held the urban
areas of the E and N, includilg Madrid, Valen-
cia, Barcelona, and Bilbao. During 1937 the Na-
tionalists, with Italian and German help, failed
in their attempt to take Madrid but captured
Bilbao. In 1938, in spite of the assistalce of the
*lnternational Brigade md the Soviet Union,
the Republican front was broken and early in
1939 Barcelona, Valencia, and then Madrid fell.
The Republican cause rallied liberals through-
out Europ€ against fascism.

Spanish moss 1. An epiphytic plant, Tilland-
sio usneoides (or Dendropogon usneoides), found
in warm regions of America Its seeds are wind-
blom to trees, where they germinate and
grow downwards in large silvery-grey beard-
like masses, 6-7.5 m long. It is covered in hair-
like scales, which absorb water from the air.
Family: Bromeliaceae. 2. A tropical lichen, Usnea
longissima, which resembles T. usneoides.

Spanish Riding School A centre for clas-
sical horsemanship in Vienna, originally sited
in the Habsburg imperial palace and probably
founded in the late 16th century. The purest
hafie Acok *dressage of the 16th and 17th cen-
turies is practised. The white *Lipizaner stal-
lions used here have been bred from horses
imported from Spain in the 16th century-
hence the title "Spanish."

Spanish Succession, War of the
(1701-14) The third of the European wars
Gused by Louis X[vs attempts to increase
French power. The immediate cause of conflict
was the succession to the Spanish throne. Fol-
lowing the death of the childless Charles II,
Louis proclaimed the succession of his grand-
son as Philip V. England felt menaced, and with
the Dutch Republic and the Holy Roman Em-
peror formed an alliance against France in
U01: they were joiled by most German states
upon the outbreak of general hostilities (1702).

Spain, Bavaria, Portugal, and Savoy supported
France. The English won a series of brilliant
victories under the Duke of *Marlborough but
pressed for peace in 7712, whet a Spanish-
Austrian union threatened. The Treaties of
*Utrecht (1713-14) concluded the war.

Spark, Dame Muriel lura-zooo) British
novelist, who achieved success with a series of
witty satirical novels including Memento Moti
(1959) and The Prime of Miss leon Brodie (19671.

Her later novels include The Abbess of Crewe

\79741, A Far Gy from Kensington (1988), Reolitl
and Dr eams I'19D61, and The Finishing School (2M).

sparrow A small thick-billed member of the
*weaverbird family. Sparrows are generally
brown and grey in colour, often with black or
bright yellow patches. They are mostly tropical
Old World species but also occur in Eurasia; the
Eurasian house sparrow (Passer domesticusl 1165

been introduced to North America, where it is

now a pest. sparrows eat seeds, etc., feeding on
the ground- Subfamily. Passerinae.

sparrowhawk A small woodland "hawk,
Accipiter nisrs, occurring in Eurasia and NW
Africa- It has a long tail and short rounded
wings and the male (27 cm long) is grey with
brown-barred white underparts; females (38

cm long) are brown above. It hunts small birds.

sparta 3705N 2225E h ancient Greece, rhe
capital of Laconia on the River Eurotas in the S

Peloponnese. Having developed during the
10th century Bc, Sparta controlled much of Ia-
conia and Messenia by 700 Bc. It became an aus-
tere militaristic state, where weaker boys were
abandoned at birth and those that survived
were subjected to a rigid military training. Its
military strength brought conflict in the sth
century with Athens, and ultimate victory
(404) in the consequent *Peloponnesian War:
defeat by the Thebans at Leuctra (371) marked
the beginning of Spartan decline. The ancient
city was destroyed by t}le Visigoths in 39,6 AD.

Spartacus Thracian gladiator, who led a
slave revolt against Rome in 73 Bc. After de-
feating the Romans in fiye selErate engage-
ments in Italy, he moved N to Cisalpine *Gaul.

When his followers refused to disperse, Spa.rta-
cus marched S again md was defeated by Mar-
cus Licinius *Crassus (71). He and his followers
were crucified.

Spartina A genus of grasses (16 species),
known as cordgrass, found on salt marshes and
tidal flats of North America. Europe, md
Africa. They have stiff erect stems and yellow-
ish flower spikes. Townsend's cord grass (S.

townsendiil has been used extensively to help
reclaim coastal land.

Speaker of the House of Commons
The presiding officer of the lower chamber of
the British parliament. Elected by each new
parliament, a Speaker or his deputy regulate
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with impartiality all the debates and proceed-
ings of the House, except for proceedings in
committee. The current Speaker (since Z0@) is
Michael Martin

spearmint An aromatic pereilnial herb, Men-
tha splcata, native to central and S Europe and
widely cultivated as a culinary herb. The oil ex-
tract from the leaves is used to flavour sweets,
etc.Family:. Lohatoe.

Special Aar Service (sAs) A specialist divi-
sion of the British army, formed in 1912. The
unit is highly trained in op€rations behind
enemy lines and is the most secretive of the
British forces. Its motto is nvho dares wins."

species A unit of classification of living or-
ganisms. Individuals of the same species usu-
ally resemble one another closely and can
breed among themselves to produce fertile
offspring that resemble the parents. Some
species are subdivided into subdpecies and vari-
eties. Breeds of domestic animals and culti
vated wrieties of plants have been specially
developed by man for economic or other pur-
poses and are all derived from a few wild
species. Those originating from the same
species can interbreed, despite obvious differ-
ences in character. All breeds of domestic dog,
for instance, belong to the same species-Canis

f amilioris-and can breed together.

specific gravaty See DENSTTY.

specific heat capacity (c) The quantity of
heat needed to raise a unit mass of substance
by 1 K. It is measured in joules per kelvin per
kilogram. For gases, the speciffc heat capacity
at consta[t pressure (co) exceeds that at con-
stant volume (c,) as heat is required to do work
against the surroundings during the expan-
sion

spectacles Lenses worn in frames in front
of the eyes to correct defective vision. Convex
lenses bend parallel light rays inward; they are
used by those unable to focus on close objects
(see LoNGSIGHTEDNESS). Crncave lenses have
the opposite effect and are used by those un-
able to focus on distmt objects (see sHoRT-
STGHTEDNESS). Asrigmatism is treated by
wearing lenses that produce a compensating
distortion of the light rays. Blfocal spectacles
have convex leNes consisting of upper and
lower pa.rts of different curvatures, for focus-
ing on distant and near objects, respectively:
they are worn for presbyopia See also coN-
TACT LENSES.

sPectral type Se€ HARVAI.D clAssrFrcA-
TION SYSTEM.

Spectrum In general, tlle way in which a par-
ticular property of a system is distributed over
its components. The visible sp€ctrum, for ex-
ample, is obBerved in a *rainbow, which shows
the distribution of frequencies when suDlight
is split up into its components by raindrops.
The visible spectrur! however, is only a small
part of the electromagnetic spectrum, which
ranges from gamma rays to radio waves. Spec-

troe(opy is concerned with analysing the emis-
sion and absorption of electromagnetic energy
by atoms md molecules. Atoms emit and ab-
sorb radiation at chuacteristic frequencies,
which show up as lines in their spectrum and
can be used to identify particular elements.

sPe€dwell An annual or perennial herba-
ceous plant of the genus VeronXa (abrt 2O0

species), occurring throughout temperate re-
gions. The flowers are usually blue. The fruit is
a flattened heart-shaped capsule. Family Scro-
phulariaceoe.

Speke, John Hanning (1827-54) British ex-
plorer. He accompanied Richard Burton
(1821-90) on the expeditions (1855, 1E5/-5E) to
discover the source of the NiIe. They discovered
Lake Tanganyika and then Speke went on alone
to discover lake Victoria which on a second
visit in 1860 he established to be the source of
the Nile. Burton disputed Speke's claim.

gPcleology (or rpelaology) The study and
exploration of *caves and underground water
courses. This includes the survey of caves and
the study of their formation, plant and animal
life (past and present), and geology. Potholing-
or descending through potholes into under-
ground drainage passagei in order to follow
the course of underground strems-is a popu-
lar activity.

Spence, Sar Basil (p07-76) British architecr,
who became internationdly known with his
design for rebuilding Coventry Cathedral (con-

secmted 1962). Later buildings included sussex
University and the British Embassy in Rome
(completed 197l).

Spencer, Herbert (1820-1903) British phi-
losopher, an influential exponent of *laissez-

faire. He be[eved that state intervention
limited progress and he developed this idea
fully in his popular the Man versus the State
(1884). Spencer's other writings include works
on psychology, ethics, md smiology. He sup-
ported Darwin's theory of evolution and ap
plied evolutionary ideas to social development.

Spcncer, Sir Stanley (1891-1959) British
painter. He is knom for his religious subjcts,
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often depicted in the everyday setting of his
native village of Cookharq BerksNre.

Spenser, Edmund (c.1552-99) English poet.

His major work,Ihe FaerieQueene,along moral
allegory in nineline "Spenserian" stanzas, was
dedicated to Eliz"6q15 I md published in six
books in 1590 and 1596. His other works include
The Shepheardes Calefldor (75791 and the Epithala-
mio[ (1595), celebrating Ns second marriage.

sperm (or spermatozoon) The reproductive
cell of male animals, which is formed in the
*testis and fertilizes an egg cell during sexual
reproductio[ A sperm usually has a head re
gion, containing the genetic material, and a
tail, by means of which it swims to the egg. In
men, sperms develop and mature in the testes.
At ejeulation they are mixed with secretions
from various glands (including the *prostate
gland) to form semen.

sperm whale A large tmthed *whale, Phy-
seter cathodon, also called cachalot. It is 18 m
long, grey-blue above and pale beneath, with
tiny flipp€rs and large tail flukes. Family: Phy-
seteridae.

Spey, River A fast-flowing river in NE Scot-
lald, flowing mainly NE through the Cram-
pim Mountains to Spey Bay. It is known for its
salmon fishing. Length: 172 km (107 mi).

Sphagnum A widely distributed genus of
mosses (over 300 species), called bog or peat
moss, forming dense raised clumps in bogs and
other waterlogged places. Green to dark red in
colour, the fine stems bear clusters of thread-
like brmches, densely clothed with tiny leaves,
and globular spore capsules. The ability of the
stems and leaves to retain water means that
these mosses can drain very wet ground and
form bogs. The dead remains form peat. Fam-
llyi Sphognaceoe.

sphinx A mythological creature with a lion's
body and a human head, occurring in the art
and legends of most ancient Near and Middle
Eastern civilizations. The most famous repre-
sentation is the Great Sphinx at Giza, Egypt,
dating from the 3rd millennium Bc. In Greek
legend, the Sphinx was a female monster that
preyed on travellers going to Thebes. She killed
those who could not answer her riddle, which
was finally solved by roedipus.

sphygmomanometer A device for meas-
uring arterial *blood pressure. It consists of an
inflatable arm cuff connected via a rubber
tube to a column of mercury with a graduated
scale or an aneroid device. The cuff is inflated
until the pulse cannot be detected (using a

stethoscope) and then slowly deflated until t}le
systolic and then the diastolic pressure can be
recorded as the pulse returns.

spices See HERBS AND sPrcEs.

spider An *arachnid belonging to the world-
wide order Arantae (or Araneifu; over 30000
species). The body of a spider consists of a
cephalothorax and an aMomen separatd by a
narrow 'waist." There are eight walking 1egs,

up to eight eyes, and severd pairs of spin-
nerets, which produce silk used for making
webs, egg coc@ns, etc. Spiders are predomi-
nantly terrestrial and prey mainly on insects,
hunting them or trapping them in their weba.
The victims are killed with poison-bearing
fangs; in a few species the poison is hamful to
man. The female is generally larger than the
male, which she sometimes kills and eats after
mating. See also glacx wlDol,i4 TARANTULA:
WATER SPIDER; WOLF SPIDER

spider crabA marine *crab belonging to the
widely distributed fanlly Moiidae, especidly
one of the genus libinlb. It has a thick rounded
body with long spindly legs and generally
moves slowly. Most spider crabs are scavogers,
especially of dead animals.

spider monkey A monkey belonging to the
genus Ateles (4 species), of Central and South
American forests. Spider monkeys have very
long legs and a long prehensile tail, which is ca-
pable of supporting their weight. They live in
family groups in thick forest, feeding on seeds
and leaves. Family Ceddae.

spider plant A plant of the genus Anorophy-
tilm, especially C. eloturn, native to South Africa
and.widely grown as a house plant. It has long
green and white leaves and periodically pro
duces a stem bearing small white flowers or
young plantlets. Family Liliaceae.

spiderwort See rRADE scANTr/r

Spielberg, Steven 0946- )us film dirc-
tor, whose hugely successful adventure and
fantasy fiIms include Jaws (1975), Ef [982), and
lurossic Park (79D31. The Color Purple (19{!61,

khindlels tist (1991), and Soving Prit)ate Ryan
(1998) have more serious themes. In 1996 he set
up Dream works, his own Hollywood studio.

spin A property possessed by elementary par-
tides as a result of which they possess a con-
stant angular momentum that is independent
of their motion The spin is quantized and la-
belled by a spin *quantum number (symbot s).

which may be integral or half-integral

spina bifida A defect, present at birth, in
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which t}te backbone fafu to fuse properly, leav-
ing the spinal cord and its covetings exposed
Commonly the child has paralysed legs md dis-
ordered bladder and bowel functiorl Intelli-
gence is often norrnal The condition can be
diagnosed during pregnancy (str AMNTocEN-
TEsIs), and is less likely to mcur if pregnant
women take extra folic acid

spinach An annual herbaceous plant, Spiia-
ciaoleroceo,native to Asia and widely cultivated
as a vegetable. Its edible leaves are rich in iron
and vitamins A and C.Family: Clwnopodiaceae.

sPinal cord An elongated part of the central
*nervous system, running downwards from
the base of the brain and consist[ng of a core of
grey matter (nerve cell bodies) surrounde{ by
white matter (nerve fibres). It is surrounded
and protected by the spine and is enclosed in
membranes (meninges). It giyes off spinal
nerves, usually in pairs, and ends in a bundle of
nerves supplying the legs and lower part of the
body. Through it run the nerve fibres b€tween
the brain and the M)4 injury can therefore
cause paralysis and loss of sensation.

Spine In anatomy, the backbone, or vertebra.l
column: a series of small bones (vertebrae) that
runs up the centre of the back The spine en-
doses and protects the spinal cord articulates
with the skull, ribs, and pelvis, and provides at-
tachmmt for musdes of the back There are 26
vertebrae in the adult spine. The vertebrae are
connectd by tough discs of cartilage (interver-
tebral discs), which absorb the Shock produced
by running and other movemeits.

spinet A plucked keyboard inqtrument of the
*harpsichord family that superseded the *vir-
ginals in the 17th century. It is wing shape4
the strings (one to each note) hing at an angle
of 45" to the keyboard.

spinning The process of conyerting cleaned
and straightened fibres into yarn by twisting
overlapping fibres together. Yarn was made
originally by drawing out a length of fibre
from the mass and attaching it to a vertically
hanging stick (spindle) that was weighted to
help it spin round- This process was mecha-
nized first by the spinning wfreel (in Europe
not until the 14th century). The inventions of
*Hargreaves, rArkwright, and *Crompton in
the late 18th century indirstrialized the
prcess. Modern spinning rDachines produce
thousands of metres of yarn every hour. As ap
plied to synthetic fibres, spinning is the extru-
sion of viscous solutions to form continuous
filaments.

Spinoza, Benedict (or Baruch de S.;
1632-2) Dutdt philosopher md thmlogian of
Jewish parentage. Influenced by the writings
of *Descartes, *Hobbes, and Giordano Bruno
(1548-1600), Spinoz2 rejected the concepts of
the persond nature of C'od and the immortal-
ity of the soul. The Jewish community of his
native Amsterdam expelled him in 1656 on
account of his unorthodory and his Tractatus
Theologbo-Politkus (1570) was furiously attack-
ed by Christian saholars. The idea of God as the
basis of all things was, however, central to his
philosophy. His malrr work generally known
as the Ethici could only be published posthu-
mouslyin 162.

Spiraea A genus of shrubs (about 100 species),

widely distributed in N temperate regions.
Many are cultivated as ornamentals, including
the willow spiraea (S solcifolial, which bears
dense clusters of small pink flowers. Family:
Rosaceae.

sPirochaete A bacterium belonging to the
otder Spiroehoetales. Spirochaetes are cork-
screw-shapedand flexible: they swim by means
of bending and lmping motions, achieved
by contraction of a bundle of fibrils \^rithin the
cell. Some spirochaetes euse diseases, indud-
ing syphilis and yaws in humans.

Spirogyra A genus of *green algae, also
called mermaid's tresses or pond scum, in the
form of threadlike strands of connected cells
up to about 30 cm long. Ierge masses may be
found floating near the surface of quiet fresh
waters. Reproduction is asexual (by fragmenta-
tion) or sexual (see CoNJUGATIoN).

SpiGbergen see SVALBARD.

spitz One of a group of dog breeds originating
in N Eurasia and having a thick coat, small
pricked ears, and a brushlike tail carried over
the back The Finnish spitz bred in Finland as a
hunting and guard dog, has a reddish-brown or
ydlowish-red coat.

Spleen A rubbery dark-red organ, about 14

cm long, situated in the abdomen just beneath
the lower border of the left side of the rib cage.

The sple€n assists in the body's defence mecha-
nisms by producing antiHies in newborn ba-
bies and by absorbing and digesting bacteria in
the bloodstrearn It also removes wornout and
abnormal red blood cells and other particles
from the circulatioL The spleen becomes en-
larged in some diseases, including liver disease
and s€vere infections.

Split (Italian name:
port in SE Croatia" on

sPalato) ,431N 1628N A
tJre Adriatic Sea The v-ast
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3rd<entury AD Palace of Diocletian contains
the presentday city centre, including the
mthedral" which was Docletian's mausoleum.
It has a university (1974) and diverse industries.
Population (2001): 173 692.

sponge An aquatic invertebrate animal be-

longing to the phylum PtriJera (about 50fi)
species). Most sponges are marine, found at-
tached to rocks or the sea bed, and measure up
to several metres across: they may be treelike,
cylindrical, or flat irregular masses. Sponges
have an internal skeleton of lime, silica or a
fibrous protein (sponsrn). Bath sponges are
spongin skeletons without the living animals.
The simplest type of sponge has a vase-shaped
body with a Iue at the top md smaller pores
in the sides. The inside is lined with special
cells, which maintain a flow of water in
through the side pores and out at the top. Food
particles in the water are extracted by these
cells; other cells in the body wall digest food,
secrete the skeleton, and produce eggs and
sperrl Fertilized eggs are dispersed in the
water current and the free-swimming larvae
eventually settle and become new sponges. The
animals can also reproduce asexually, by bud-
ding or fragmentation.

sPoonbill A long-legged wading bird belong-
ing to a subfamily (Plataleinaei 6 species) occur-
ring around estuaries and lakes in tropical and
subtropical regions worldwide.60-80 cm long,
spoonbills are usually entirely white, often
with a naked head They feed on fish and crus-
taceans picked up by sweeping the large spatu-
late bill from side to side in mud or shallow
water. Family Threskiornithidoe (ibises and
spoonbills): order: Ciconiif onnes (herons, storks,
etc.).

sPore The small, often single-celled, repre
ductive unit of plants, algae, fungi, protozoa,
and bacteria, which may serve either as a rapid
means of propa.gation or as a dormant stage in
the life cycle. Spores may be produced sexually
or asexually, ie. fusion of sex cells (gametes)
may or may not occur before their formation.
In plants exhibiting an *alternation of gen-
erations spores are formed by the sporophyte
following meiosis ard give rise to the garneto-
ph).te, which produces the sex cells.

SporoPhyte See ATTERNATToN or GENERA-
TIONS.

SpOfOZOan A microscopic single-celled or-
ganism of the phylum Apicomplexa (formerly
Sporozoal see txotozoA), all of \,vhich are para-
sites with complex life cycles involving uexual
and sexual forms of reproduction. They are

often found in the intestinal tracts or blood of
animals and form resistant spores or cysts,
which cm remain dormant until entering a
suitable host.

sprat A small food fisltClupea \Sprattusl sprat-
tus, that is similar and related to the herring. It
lives in shoals in the E Atlantic, N Mediter-
ranearl and British coastal waters. The young
are known as whitebait.

springbok A rare antelope, Ailtidorcas morsu-

lalit inhabiting arid regions of S Africa. It has
a white face with a black line along each side of
the muzzle and a patch of white hairs on the
rump, whidl can be flashed as an alarm signal.

Springsteen, Bruce (1949- ) US rock
singer and guitarist. Born in New Jersey, he
built up a huge following with songs describ-
ing workingdass US life and with his ener-
getic live performances; his albums include
Born to Run (1975\ furn in the USA (1984), The
Ghost of Tom load (1995), and Thr Rislng l2C[.2\.

spruCe A coniferous tree of the genus Picea
(about 50 species), widely distributed in the N
hemisphere. Its needles grow in spirals and
leave peglike projections on the shmts when
they fall. The woody cones hang down from
the branches. An important and widely grom
timber tree is the Norway spruce (Picea obi€s),
from N and central Europe; the timber is
known as white wood or deal. Young speci-
mens are used as Christmas trees in Britail
Farntly. Pinaceae.

spurge see EUPHoRBTa

Sputnik A series of Soviet unmanned satel-
lites, the first of which was the first spacecraft
to be launchd (4 October 1957).

Square Dea! A programrne of economic and
social reform intended by Theodore *Roosevelt

(president 1901-09) to benefit the "plain mm"
in the USA It sponsored improved labour con-
ditions, regulations regarding food, and anti
monopoly legislation.

squash The fruit of certain plants belonging
to the genus Cucurbito (15 species). especially C.

moxima. Native to the New World, squash
plants are widely cultiv"ated. producing fleshy
edible fruits. They are usually served as a
cooked vegetable. Family: Cucuruta&ae. Com-

PATC GOVRDi PUMPKIN.

squash racket3 A racket-and-ball game
played in a four-walled court. Players hit the
ba]l with the obje€t of making a shot that the
opponent carurot returrl (When the ball is
played it must hit the front waLl of the court
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squash rarlets. The dimensions of the court.

and may hit any other wall.) The service goes to
the winner of the previous point. The British
competitive version is a single5 game goiflg to
nine or sometimes more points and only the
server may score.

Squid A *cephalopod mollu* of the order
Decopoda. Surrounding the mouth squids have
ten dms bearing suckers; two arms are long
tentacles used for capturing pfty. Their taper-
ing bodies have fins on either slde. fuuids feed
on fish and molluscs, using a siphon to produce
a jet of water to dart forwards. The giant squid
(genus Architeilthis) can reach 20 m in length

squint (or strabismus) A coqdition in which
both the eyes cannot focus on the same object
at the same time. This rnay be gaused by paral-
ysis of one of the nerves moving ttre eye, in
which case the squint is often temporary. Non-
paralytic squints are often seen in children and
may be corrected

squirrel A rrodent belonging to the family
Sciuridae, whidr includes grpund squirrels,
*flying squirrels, end tree squirrels, distrib-
uted worldwide. The grey squirrel (Sciutus carc
linznsis), native to North America but now
found in most parts of the uDrld is an agile
climber with a long bushy balancing tail. Grey
squirrels feed chiefly on nuts, berries, and buds
and have become a pest of orrhards and gar-
dens. See also nno squrB.REL

Sri Lanka, Dernocratic Socialist Re-
public of (name until 1972: C€ylon) An island
country in the Indian Ocean" to the E of the S

half-court

r.6 {S.
j \ol

€tt

tip of the Indian subcontinent. Broad coastal
plains rise to mountains in the S central part of
tlte island. There are two main groups: the Sin-
halese maixity, who are mainly Buddhists, and
the Tamils, who are chiefly Hindus. Econony
predominantly agricultural, the chief activi-
ties being the processing and export of tea
rubber, and coconuts. The industrid sector has
recently expanded. History: in 1505 tfre Por-
tuguese established settlements in the W and
S, which passed to the Dutch in the mid-17th
century and to the British in u98. In 1802

the island was made a separate crown colony.
Following World War II Ceylon became a do-
minion (191ti) within the British Common-
wealth and in 1972 Sri Lanka became a republic
under Sirimavo *Bandaranaika Tension be-

tween the Sinhalese and Tamil communities
erupted into open war in 1983, when the Tamil
Tigers, a separatist militia began to take con-
trol of the N and E. A Tamil was responsible for
t}le assassination of President Panasinghe Pre-

madasa in 193. In 1994 Bandaranaika's daugh-
ter, Chandrika Kumaratunga, was elected
president. A ceasefire with the Tamil Tigers
was agreed in 2002 but the peace process

stalled in 2m3, when Kumaratunga vetoed
plans giving the Tamil areas greater au-
tonomy. Elections in 2005 saw victory for the
hardliner Mahinda Rajapakse. The Tigers
abandoned t]rcir ceudire in Aug 2006 md
there has since been a return to full-scale civil
war. Official language: Sinhala Currenqr Sri
Lanka rupee of lm cents Area: 55610 sq km

line
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(25332 sq mi). Population (2003 est): 19665000.
Capital: Colombo.

SS (Germm: Schutzstaffel, Defence fuuad)The
Nazi military corps created in 1925 as Hitler's
bodyguard and commanded by Heinrich
Himmler from 1929. The SS, or Blackshirts, by
the mid-1930s controlled the Nazis' security
system, including the *Gestapo, concenl ral ion
camp guards, and the Waffen SS, an elite corps
of combat troops in World War II. The activi-
ties of the SS were condemed at the Nurem-
burg trials (1916).

St Names beginning St are listed under Saint.

Staffordshire A county in the Midlands of
England. It consists mainly of undulating low-
lands rising to moorlands in the N, with the
River Trent flowing SE. Agriculture is impor-
tant, especially dairy farming. Industries in-
clude the manufactur€ of pottery, which
becme famous during the 18th century, esl)e-

cially through the work of Josiah 
*Wedgwood.

Coalmining was formerly important. In 1974

the industrial area in the S passed to the new
metropolitan county of the west Midlands.
Stoke{n-Trent became an independent uni
tary authority in 1997. Area (excluding Stoke
on-Trent): 2624 sq km (1013 sq mi). Population
(2001. excluding Stokeon-Trent): W737. Ad-
ministrative centre: Stafford.

Staffordshire bul! terrier A breed of dog
developed from a bulldog-terrier cross as a pit
dog. It is stockily built with a broad deep head
and a short smooth coat that may be of various
colours. Height: 35-40 cm (English).

stag beetle A beetle belonging to a family
lLucanidae, atrout 90O species) occurring mostly
in the tropical regions. The males have well-
developed mandibles that in many species re-
semble antlers. They are used during combat
with other males. Most stag beetles are black
or brown, although tropical species are often
more colourful.

stagecoach A large horsedrawn coach for
four or six horses (mules in some countries)
used for scheduled transport of passengers and
mail in W Europe and in America from the sec-

ond half of the 18th century. Stagecmches dis-
appeared with the advent of rail travel.

staghorn fern A "fern of the genus Pla[y-
cerium, which grows upon other plants but is

not a parasite. The fronds fork repeatedly into
long pointed leaflets, resembling mtlers, and
the spore capsules are borne on their under-
sides. The fern, which is native to most warm

regions, is cultivated as a pot plant. Family:
Polypodiaceae.

stainless steel An alloy *steel containing
ttp to 20% chromium and 10% nickel. It is cor-
rosion resistant because the oxide that forms
on the surface remains intact and protects the
metal, unlike other steels in which it flakes off.
Stainless steel is used in a wide variety of engi
neering appliotions where this property is im-
portmt, as well as in kitchen utensils.

stalactites and stalagmites Deposits of
calcium carbonate in limestone caves; stalac-
tites ar€ conical or cylindrical projections from
the ave rmf, while stalagmites grow upwards
from the floor and are generally more stumpy.
They sometimes meet to form a continuous
column. They are gradually formed from
water containing calcium bicarbomte drip
ping from the roof. When the water evapG
rates a solid residue of calcium carbonate is
left.

Stalin, Joseph (J. Dzhugmhvili: 1879-1953)
Soviet statesrnarl Born in Georgia, Stalin
(whose adopted name means "man of steel") be-
came a Marxist in the 1890s. In 1903 he Fined
the *Bolsheyiks under *Lenin and in the years
preceding the Russian Revolution (1917) was re-
peatedly imprisoned and exiled. In 1922 he be-
came general secretary of the Communist
Party. After Lenin's death in 1924 Stalin strug-
gled to eliminate his rivals, above all *Trotsky,

and emerged as supreme dictator in 1929. He
abandoned Lenin's New Economic Policy, initi-
ating a series of fiveyear plans to enforce, with
great brutality, the collectivization of industry
and agriculture. The 1930s saw a reign of ter-
ror, culminating in the great purge, in which
Stalin sought to remove his real, or imagined,
rivals. In World War II, Stalin betame chair-
man of the Council of People's C,ommissars
and, following Hitler's invasion of the Soviet
Union (1911), reversed the German alliance of
1939. He attended Allied conferences at Tehran
(1913) and at Yalta and Potsdam (1915). In the
postwar years, when stalin's autocracy in-
tensifi€d, he pursued a foreign poliry of impe-
rialism towards the communist countries of E

Europe and unremitting hostility towards the
noncommunist world After his death many of
Stalin's policies were denounced by the Soviet
regime.

Stalingrad, Baltle of (1942-43) A battle in
World War II, in which the Gerrnan 6th Amy
under Friedrich Paulus (1890-1957), having en-
tered Stalingrad (now Volgograd), surrendered
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to the Russians under *Zhukov. The Germans
lost 200 000 men.

stamen The part of a flower that produces
the *pollen (male gametes). It comprises an an-
ther, a lobed structure consisting of four
pollen mcs, borne on a stalk (filament). The
pollen develops within the sacs, which split
open to release it. In self-pollimted flowers, the
stamens open inwards, towards the pistil, but
in cross-pollinated flowers they open outwards.
See also FLowER.

Stamford Bridge s3 s9N 0 ssw A village in
N England, in the East Riding ofl Yorkshire on
the River Derwent. Here King H4rold defeated
his brother Tostig and King Harfld of Norway
in 1066, three weeks before his own defeat at
Hastings by William the C.onqueror. Popula-
tion (1991):3099.

Stamp Act (1765) The first British Act t]lat
imposed direct taxes on documents, news-
papers, and dice in the Amerierl colonies. Par-
liament was forced by colonial hostility to
repeal the Act but asserted its right to impose
laws on the colonies (Declaratory Act, Y66),
thus aggravating the opposition that led to the
*American Revolution.

standard deviation See vARrANcE.

Stanislavsky, Konstantin (K. Alekseyev;
1863-193E) Russian actor and th€atre director.
As director of the Moscow Art Theatre, which
he cofounded in 1898, he developed an innova-
tory style of naturalistic productiorl His theo-
ries about acting, later developed in the USA as

"method" acting at the *Actors'Etudio, empha-
sized the actor's complete identification with
his or her character.

l

Stanley 51 45S 57 56'w The capital of the Falk-
land Islands, in NE East Falkland Island on the
Atlantic Ocean. It was the ftral point of the
Falklands War of 1982. Population (1991): 1&3.

Stanley, Sir Henry Morton (1841-1904)

British explorer and journalist. He went to the
USA in 1859, joined the New York Herald, and in
1871 was sent to search for David *Livingstone

in Africa. Having found him at Ujiji, the two
men explored Lake Tanganyika together. On a
second expedition (7874-771 Stanley followed
the Congo River to its mouttr- By obtaining Bel-
gim sponsorship for exploration in t}le Congo
he was instrumental in securing Belgian sover-

eignty over the Congo Free State.

Stansted 51vN 012E A village in sE Eng-
land, E of London in Essex. It is,the site of Lon-
don s third airport. Population [991): 4943.

Staphylococcus A genus of spherical bac-
teria. S. aureus is responsible for boils and mas-
titis, S. pyogenes infects wounds, and certain
strains cause acute food poisoning.

star A luminous celestial body that is com-
posed of gas and that derives its energy from
thermonuclear reactions in its hot dense core.
The sun is a typical star: stellar mass usually
ranges from about 0.05 to 60 times the sun's
mass. The higher the mass, the brighter, hotter,
and larger the star and the shorter its life.
Young stars evolve from the *protostar stage
when they begin to generate energy by the
thermonuclear fusion of hydrogen to form he-
lum. This continues for some 1010 years for
stars of solar mass but for only a few million
years for the most massive stars. When the hy-
drogen is exhausted" stars evolve into *giant

stars, thos€ of near solar mass becoming *red

giants, and further thermonuclear reactions
occur. A low-mass star flnally evolves to a
*white dwarf. More massive stars explode as

supernovae. Stars are not distributed uni-
formly throughout the universe, but are
grouped into enonnous assemblies, called
*galuies, as a result of gravitational forces.
The nearest star to the sun is 4.3 light years

away.

starch A carbohydrate that is an important
storage product of many plants. Chemically it
consists of linled glucose units. starch trcurs
naturally as white powdery grmules that are
insoluble in cold water but form a gelatinous
solution in hot water. Plants manufacture
starch by photosynthesis and it is a major con-
stituent of seeds, fruits, roots. and tubers and a
major source of dietary energy for animals and
nan.

Star Chamber, Coutt of A court, originat-
ing in the king's council of medieval England,
that met in the Star Chamber at Westminster
Palace. It was concerned chiefly with breaches
of the peace. Its misuse by Charles I to enforce
his unpopular policies led to its abolition (1ff1)
by the *Long Parliament on the eve of the Civil
War.

starfish A marine invertebrate animal be-
longing to a worldwide class (Asteloidea: 1800

species) of *echinoderms. Its fleshy star-shaped
body is covered with a spiny skin and has five
or more radiating arms. Starfish occur on
shores and mean flmrs and move slowly, using
saclike tube feet on the underside of the arms.
They feed mailly on molluscs and other inver-
tebrates.

starling A noisy sharpwinged songbird, Stur-
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nus vulgaris, having a black plumage speckled
with iridescent purple, gren, md white. It is a
versatile bird, common on farmland, where it
probes the soil for insects, and also in cities,
where it is a scavenger. It is gregarious and
commonly nests in flocks. Family: Sturnidae.

star-of-Bethlehem A spring-blooming
perennial plant, Ornithog alum umbellatum, na-
tive to the Mediterranean and grown in gar-
dens. Growing from a bulb, it has clusters of
star-shaped white flowers striped with green.
Fanily. Liliaceae.

star of David (Hebrew magpn Dovid; shield
of David) A six-pointed star or hexagrirm, com-
posed of two equilateral triangles. Widely used
from antiquity as an ornament or magical sign,
it has been regarded since the 17th century as a

Jewish slmbol, and was imposed on the Jews as

a 'badge of sheme" by the Nazis. ln 1897 it was
offlcially adopted as an emblem of Zionism and
it now appears on the flag of Israel.

States General In France, the assembly of
representatives of the three estates-clergy,
nobility, and the Third Estate or commons. It
did not meet after 1614 until summoned by
Louis XVI in 1789 on the eve of the *French

Revolution. The Third Estate declared itself a
National Assembly, which replaced the States
General.

states of matter Marter has traditionalty
been seen as occurring in tluee states or
phases, depending on temperature: in the
*solid state mutual forces hold individual
atoms firmly in place: in *liquids thermal
movement partially overcomes these binding
forces, so tllat the substance has no intrinsic
shape; and in *gases molecules and individual
atoms fly apart the gas fills all the available
volum€. A fourth state is *pbsmo, in which
even atoms are dissociated into electrons and
nuclei. In tlte universe as a whole, plasma is by
far the most common state, as it occurs in stars
md in galactic space. Transitions betwen
phases may occur at distilct temperatures,
meltingfireezing points and evaporation/con-
densation points.

static electricity the effects created by
electrical charges at rest. Current electricity is
an dfect resulting from a flow of electrons: in
static electricity electrons from one object are
pulled onto another object, usually by rubbing
them together, but they do not flow. The eff(t
cm be observed with many nonconducting
materials, for example a comb passing through
dry hair. A force exists between two dlarged
bodies (see ELBcrRrc FrELD), attractive if they

have opposite charges, repulsive if ttre charges
are similar; the magnitude of the force is given
by Coulomb's law (see ELEcrRrc CHARGE).

statics &e MEcHANrcs.

Statlonery Offace, The (Tso) The UK com-
pany that publishes and sells government pub
lications. It was privatized from Her Majestfs
Stationery Offfce (HMSO) in 19(b. HMSO re-
mains responsible for printing Acts of Parlia-
ment and administering Crown copyright.
Since 2m5 it has been part of the Office of Pub
lic Sector lnformation (OPSI).

Stations of the Cross A series of 14 pic-
tures or images depicting the final events in
the life of Christ, beginning at Pontius Pilate's
house, where he was condemned to deat}" and
concluding at the sepulchre. They are usrrally
arrmged on the walls of a church and form the
basis of a devotion in which prayers are recited
as each station is visited in turn. The devotion
was popularized in the middle ages by the
Franciscans but derived frorir the early custom
of pilgrims who followed the Way of the Cross
(Via Dolorosa) in Jerusalem.

statistics the study of methods for collect-
ing and analysing qrmtitative data- The data
measure certain characteristics of a group of
people or objects, called the popnla1i611' 11su-

ally the whole population cannot be obcerved,
often because it is too large, so data are col-
lcted from a representative sample of the
popirlation The sample is analysed and conclu-
sions are inferred about t}te whole population,
using *probability theory because the infer-
ences cannot be certain.

Statue of Liberty a statue of a woman,t6
m (152 ft) higtr holding a torch in her raised
right hand on Liberty Island in New York har-
bour. Desigred by Fred6ric *EEtholdi. it was
given to the Americans by the French in 1884
to commemorate the French and American
Revolutions. Unveiled and dedicated in 1886,
it has been a US national monument since
1924

Stauffenberg, Claus, Graf volrt Oqn-ul
German army officer, who attempted to assas-
sinate Hitler in 1914 Stauffenberg served in N
Africa where he was badly wounded He tried
to eliminate Hitler by bombing his headquar-
ters at Rastenburg. He and his fellow conspira-
tors were executed-

steady-state theory A cosmological
theory proposed in 19a8 by Hermann Bondi
(1919-2O(E), Fred *Hoyle and Thomas Cold
(1920-200a) in which the universe is regarded as
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having always existed in a steady state. The ex-
pansion of the universe is compensated by the
continuous creation of new matter. On the pre
sent evidence this theory has been discredited
in favour of the .big-bang theory.

steam engine A heat engine in which heat
from a furnace is used to raise steanl the ex-
pansion of which forces a pistcl to move up
md dom in a rylinder to provide mechanical
energy. A primitive steam engine was in
vented in 1698 by a Capt Savery tro pump water
from mines. In 1711 *Newcomen improved on
this design but still relied on cooling the cy-
linder with a jet of water after each stroke.
Watt's single-acting steam engi$e, patented in
U69, was the flrst to use a sepatrate condenser.
Watt went on to invent the double-acting en-
gine, the crank and crosshead mechanisru and
the governor. It was largely this engine that
created t}Ie *industrial revolution The steam
engine was the supreme prime mover of rail-
ways throughout the world from 1829 (when
*Stephenson built his first *loaomotive) until
after World War II, when steam.was largely re-
placed by electric and Diesel€lectric trains.
From the beginning of the 19th century steam
engines were also widely used in place of sails
in *sNps. Moreover, it was the steam engine
tiat drove the first electricity generators for
public supply. However. the more comllact and
efficient steam "turbine has now replaced the
steam engine for this purpose.

rod

flywhel

steel An *alloy of iron containing a small
carefully controlled proportion of carbon, usu-
ally less than 1%. Carbon steels contain princi-
pally iron and carborl Alloy steels have other
metals added. Steel products form the basis of
modern technology and steel production is
therefore a key factor in the world economy.
For mmy enginering products the starting
material is mild steel, a carbon steel with be-
tween 0.2% and 0.8% carbon and sometimes a
little manganese or silicon. It can be further
improved by *heat treatment. Alloy steels,
such as *stairless steel, are usually more ex-
pensive to produce. They are used where spe-
cial hardness, strength or corrosion resistance
are needed.

Steel is made by "smelting iron ore in a blast
furnace to produce pig iron, which is added to
melted down scrap iron before being con-
verted by the basic-oxygen process, or for-
merly by the *Bessemer process, the
open-hearth furnace, or the electric-arc fur-
nace.

Steel, David (Martin Scoft), Baron
(1938- ) British politiciu; leader of rhe Lib-
eral hrty (1976-88). He entered parliament in
19el and succeeded Jeremy Thorpe as Liberal
leader. In the 1980s he headed the SDP-LiberaI
Alliance alongside the SDP leader, David Owen
He was raised to the peerage in 1997 and elected
presiding officer of the new Scottish parlia-
menr (1999-2003).

Steele, Sir Richard (1672-77291 British es-

sayist and dramatist. He is best remembered
for his essays in The Tatler (u09-11) and lhe
SWfiatur O'n7-72), periodicals that he founded
and on which he collaborated with Joseph 

*Ad-

dison.

Steeplechase 1. A form of horse race that
gre$, out of "foxhunting, in which horses
jump artificial hedges and ditches. Hurdling is
a less taxing version over lower lighter fences
and shorter distances. Point-tGpoints are
steeplechases for amateur riders. 2. A track
event for men in athletics over a 3000 m course
that includes 28 hurdles 91 cm (3 ft) high and
seven water jumps 3.56 m (12 ft) across per lap.
World record: 8 minutes 2.08 seconds (lD2) by
Moses Kiptanui (Kenya).

Stegosaurus A dinosaur of the late Jurassic
period (about 15(F135 mil[on years ago). 7 m
long and weighing 175 tonnes, it had a double
row of large triangular plates arranged in
pairs along its back. It fed on soft plants. order:
Utithischia.

Steinbeck John (1902-68) US novelist. The

C
cold
condensr
ledwater

steam engine, the principle ol a doubleaction beam

engine of the kind patented by James Watt. During the
first half of the cycle, valve A opem, steam flour in and
pushes the cylinder down, and steam f,ows out to the
condenser through valve C- During t're second half of the
cycle, B opens and $e steam pushes fie piston the othel
way.
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majority of his novels, notably 0, Mice and Men

ll937l aJtrdThe Grapes of Wrathl7939)r, deal with
the social and economic conditions of his na-
tive California- East oJ Eden (1952) is the most
ambitious of his later novels. He won the Nobel
Plize ,n7962.

stem cells Simple cells in the body that give
rise to specialized cells when stimulated by
growth factors md other chemical signals pro-
duced by the body. Stem cells occur in the em-
bryo where they continually divide to produce
all the many different tissues required by the
developing embryo. They are also found at var-
ious sites in the adult body (including skir;
bone, muscle, and intestine) to provide replace-
ment cells for the repair of tissues at those
sites. For example, stem cells in the bone mar-
row are active throughout life, providing a
continual supply of new blood cells as the old
ones wear out. Much interest now focuses on
the potential of stem cells to treat disease or
repair injured tissue. Adult stem ce1ls, such as
bone marrow cells, are already used in treating
leukaemia and other dirases of blood cells, by
forming new healthy cells to replace the defec-
tive ones, as are tissue-matched cord-blood
stem cells, taken from the umbilical cord of a
new-born baby. Other disorders that might
benefit from stem{ell therapy include dia-
betes, Parkinson's disease, and spinal injury.
Embryonic stem cells are particularly attrac-
tive since they can produce many different
typ€s of cells and - triggered by the appropri-
ate chemical signals-begin producing the re-
quired tissue cells wherever they are inserted.
Human embryos cloned from a person's cells
could, in theory, provide genetically identical
therapeutic stem cells that would not be re-
jected by that person's immune system. But
technical hurdles and ethical objections lie in
the vray of attaining this goal. In 2m2 the UK
became one of the first countries to license
stemrell researclL subject to strict guidelines.
This would include the use of spare embryos
generated by IVF techniques as well as-if
there is an exceptional need-embryos pro-
duced by therapeutic cloning.

Stendhal (Heui Beyle: U83-1842) French
novelist and critic. His two major novels, Le

Rouge et le noir l783ol and ln C:hnrtreuse de Panne
(1839), blend ronumtic vigour with dispassion-
ate and often ironical psydrological analysis.

Stentor A genus of tiny single<elled organ-
isms (see pRorozoA) occurring in fresh water.
They are trump€t-shaped with tracts of hair-
like cilia over the body surface and are often

attached by a stalk to the sub,strate. Phylum:
Ciliophuo.

Stephanotis e genus of evergreen climbing
shrubs (5 species), native to Madagascar, and in-
cluding some ornamental spies. S. furibunda
is a popular greenhouse plant with small fra-
grant white wa:ry flowers. Famil),: AJcl€pi-
adaceae.

Stephen (ct097-fl5/.l King of England
(1135-54); grandson of William the Conqueror.
Stephen seized the throne from Henry I's
daughter Matilda" who invaded England in
11jl9. Civil war followed- In 1152, after much of
the country had been ravaged in factional
fighting ard the royal administration had bro-
ken dowrL Stephen recognized Matilda's son
Henry (later Henry II) as heir to the throne.

Stephenson, Gcorge (1781-1ga8) British
engineer, who developcd a greatly improved
steam locomotive. Stephenson became inter-
ested in locomotives in 1813 and two years later
built the Blurher, which could draw 30 tons of
coal at 4 mph He assisted his son Robert
St€pheffotr (1803-59) on his famous Iocomotive
the Rockrr, built in 1E29. It carried pass€ngers
at a speed of 36 mph on the new Liverpol-
Manchester line and stimulated railway devel-
opment throughout Europe and in North
Arnerica

-stepp6 The midlatitude grasslands of Eura-
sia extending in a broad belt from Ukraine to
SW Siberia- They consist chiefly of level, virtu-
ally treeless, plains.

steradian (sr) The SI unit of solid angle equal
to a solid angle that encloses a surface on a
sphere equal to the square of its mdius.

stereophonic sound Sound reproduction
in which two signals are used to give a direc-
tional quality. It results in more realistic
reproduction than a single signal system
(monophonic sourrd) because the brain distin-
guishes tlre direction by assessing the differ-
ence between the sound in each ear. For
recording, eitlrer two directional *micro
phones at right angles in one place or two sep-
arated microphones are needed Playing back
requires at least two *loudspeakers, one for
eadt signal.

sterility Inability to produce offspring by
sexual reproduction Sterility (d infertility) in
men tnay be caused by various conditions in
whidt the sperms are deficient in numbers or
defective in quality. It may also result from
prychological problems causing impotence. ln
women sterility may be due to disease of the
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womb, blockage of the Fallopiau tubes leading
from the o ries to the womb, o[ failure of the
ovaries to produce egg cells. See clso STERIIIzA-
TION.

steralization The surgicat tethnique or any
other means used to induce *sterility. Surgical
sterilization may be performed for contracep-
tive purposes or when pregnanry would dam-
age the health of the woman. For men, the
operation-vasectomy-involves cutting and
tying the duct (vas deferens)i that conveys
sperm from tie testicle. In wcnen the FallG
pian tubes are clipped or tied (tubal ligation),
which prevents the passage of the egg cells to
the womb. Neither operation affects sexual de-
sire or the ability to satisfy it. Sterilization
should be considered as irreversible. See also
CASTRATION.

Stern, lsaac (1920-2001) Russiirn-born US vio-
linist, who became a world-famous soloist md
toured extensively.

Sterne, Laurence (1713-68) lrish-born
British novelist and clergyman" best known for
his eccentric comic novel Ttistrom finndy
(7759-671. ASentimentol lourney 11768) was based
on his travels on the Continent.

steroids A class of organic chemical com-
pounds with a basic structure of three six-
membered carbon rings joined to a
five-membered flng. Steroids and their hy-
drory derivatives (sterols) fulfil my biologi-
cal roles in plants and animals and include the
"sex hormones, *corticosteroids, *bile acids,
and *vitamin D. Cholesterol is an important
precursor in the synthesis of many steroids.

stethoscope An instrument widely used by
doctors to listen to sounds wlthin the body.
Modern instruments consist of two earpieces
joined by rwo tub€s to a head which is placed
on the body. The head usually has a diaphragm
(for high-pitched sounds) and p bell (for low-
pitched sounds). More sophisticated stethG
scop€s are fitted with electronic amplification
devices.

Stevenage 5155N 014w A town in sE Eng-
land, in Hertfordshire. The first of the new
towns (1916) to be developed a-fter World War
II, it is now a centre for electrical and aero-
space industries. Population (19p2 est): 78 114.

Steven$ Wallace (1&79-1955) us poet. In
sudr poems as 'The Man with the BIue Guitar"
(1937) he explores the relationship between re-
ality and imagination His poems were col-
lected in Collccted PoEtns (19511) and Opus

Posthrmus (19Y).

Steyenson, Adlai E(wing) (rsoc-Gs) us
Democratic politician, governor of Illinois
(1949-53). He twice ran for the presidency (1952,

1956) but was defeated on both ocosiom by
Eisenhower. He helped to found the UN, to
which he was later US delegate (1961-65).

Stevenson, Rob€rt Louis (18s0-94) Scot.
tish novelist. After travels in Europe and the
USA, he published several novels that remain
among the best-known in the language: Treo-
sure lsland (188,3],, KiAnapwd (1886), and lhe
Strange Case of Dr Jekyll and Mr Hyde 118f,r61.

Constantly troubled by respiratory disease, he
travelled to the South Seas in 1888. His other
works include the unfinished masterpiece Weir
oJ HerfiistonlTffi\.

Stewara lames (Maitland) (19oE-97) us
fiIm actor. He established himself as an incor-
ruptible hero wit}I a distinctive drawl in such
fiIm as Mr Smith C,oes towashingtm (1939). the
Philadelphia Story (79a01, and lt's c Wondrful
Life $9a6\; later fllms include Hitchcock's Ver-
tigo (1958).

stack insect An insect belonging to the fam-
ily Phasmidae It has a twiglike body and long
spindly legs and the wings are reducd or ab-
sent. Males are rare: the females live in trees or
shrubs, producing eggs that drop to the
ground and develop without fertilization (see

IARTHENocENESTS). Order: Phasmido (stick
and leaf insects).

stickleback A flsh of the family C,osterostei-
d4e (about 12 species), fourd in both fresh and
salt water in temperate regions of the N hemi-
sphere. Sticklebacks have a row of spines along
the back. The male builds a nest for the eggs
and guards the young. Order: G4sterosteifqrmes.

stigma The part of the pistil of a flower that
is specialized to receive *pollen. In flowers
pollinated by insects the stigma is sticky,
whereas wind-pollinated flowers have large
feathery stigms.

stimulants A large group of drugs that
stimulate activity of the nervous system. Caf-
feine (in tea and coffee) and nicotine (in ciga-
rettes) are stimulants used widely to reduce
feelings of tiredness and to improve concen-
tration Hallucinogens, *amphetamine, and
*cocaine are also stimulants. Stimulants may
affect other parts of the body, particularly the
heart.

stingray A romd or diamlnd-shaped *ray

fish belonging to a family \Dasyatidaet 89
species) found mainly in warm shallow ocean
waters. Most sp(ies have a whiplike tail armed

C
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with one or more sawedged venomous spines,
which can inflict an intensely painful wound
causing paralysis and occasionally death

stankhorn A fmgus of the order Phallales,
producing a phallus-shaped fruiting body. This
consists of a stout whitish stalk arising from a

basal egg-shaped structure and bearing a thim-
ble-shaped cap containing spores. When the
spores are ripe the cap produces a strong-
smelling secretion that attracts flies, which dis-
perse the spores. Phyltm: Bosidiomycota.

Stirling 1.5607N 3s7W A city in Scotland,
the administrative centre of Stirling council
area on the River Forttl It was once a residence
of the Scottish kings md the first Scottish par-
Iiament was held here in 1326. The castle occu-
pies a prominent position. Stirling is a market
town with financial and other services. It was
granted city status in 2002. Population (1997

est): 30 791. 2. A council area of central Scotland.
In 1975 the historic county of Stirling was abol-
ished; most of it was incorporated into a new
Stirling district in Central Region. In 1996 this
district became m independent unitary au-
thority. Agriculture has declined but is still im.
portant; coal is no longer mined. The main
economic activities are now administration,
fimce, and tourism. Area: 218 sq km (839 sq
mi). Population (2m1): 86212. Administrative
centre: Stirling.

Stirling engine An external combustion
piston engine using heated air as the working
fluid Heat is transferred to the cylinders by
heat exchangers. The engine is silent and vi-
bration-free, uses many types of fuel economi-
olly, and can produce clean exhaust gases. It
was invented in 1816 by the clergyman Robert
Stirling (1790-1878), but was not put to practi
cal use until the 1!160s, when it was used as an
auxiliary engine in submarines.

stoat A small carnivorous mammal, Mffitelo
ermineo, of Europe, Asia and North America
About 35 cm long, with a long sinuous body,
flattish head, and short legs, it can be distin-
guished from a *weasel by its black-tipped tail.
Stoats prey mainly on rabbits.

stock One of several herbaceous plants of the
genus Matthiolo that are cultivated as orna-
mentals. Mmy garden var.ieties, including ten-
week stmks and Brompton stocks, are derived
from the European biennial M. incana, which
has dusters of puple flowers. The night-
scented sttrk (M. bicunisl has small lilac flow-
ers ttlat emit their fragrance at night. Family:
CruciJerae.

stock exchange A market in which securi-
ties are bought and sold The three largest
stock exchanges are in London, New York and
Tokyo. A stock exchange is an essential part of
the capital market, providing capital for indus-
try md a form of investment for savers. Mem-
bers of the London Stock Exchange, founded in
7773, wete formerly either stockbrokers or
stockjobbers, but this distinction ceased to
exist with the change in City practices known
as the'Big Bang" (October 1985). Thereafter the
market b€came a highly computerized free
for-alI, in which commissions were negotiable.
The Alternative Inveshetrt Market (AIM), es-

tablished in 195, deals with smaller and newer
company shares.

Stockhausen, Karlheinz 0928- ) Ger-
man composer. He rejmted traditional forms
and techniques, developing a concept of music
as a sequence of sound "events' in such works
as Gruppen (for three orchestra$ 1955-57)
anld. Koatro-Punkte (for ten instruments: 1962).
Such works as Mantra (for two pianos and
percussion: 1970) were influenced by Indian
mysticism. later works include the operas Don-

nerstag (LC78-801, Montaq 09t!8],, Dienstag 119p7\,

and Freitog 179D6).

Stockholm 59 20N 18 95E The capital of Swe-
den, bui.lt on several islands between Iake
Mdlar aad the Baltic Sea. It is the countrys sec-
ond largest port. The old town contains many
buildings erected in the middle ages ud in the
16th and 17th centuries. A settlement from
very eariy times, Stockholm became the capital
in 1436. Population (2000 est): 743 703.

Stockport 1. 53 25N 210W A town in N Eng-
lan4 in Stockport unitary authority, Greater
Manchester, on the River Mersey. Traditionally
a textile town (particularly for cotton), Stock-
port now has engineering, electronics, and
high-trh industries. Population (1991): 132 813.
2. A unitary authority in N England, in Greater
Manchester. Area:125 sq km (49 sq mi). Popula.
tion(2OO1l:2U54.

stocks and shal€s Documents represent-
ing money invested in industrial and cofllmer-
cial corporations or loaned to a government. In
the UK stocks repres€nt fixed-interest loans
made to the government (see GILT-EDGED sE-
CURITY), foreign governments, local authori
ties, or companies (see oruuNtuRE sTocx).
Shares represent equal amounts of capital sub-
scriH to a company in return for member-
ship rights. Ordinary shareholders are the last
to receive their *dividends, which fluctuate ac-
cording to the level of profits. They usually
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have voting rights in the company. Shares in
public companies can be bought and sold on a
*stock exchange. ln the USA ordinary shares
are called common stock

Stockton-on-fees 1. s3 34N 1 19\,1r' A tom
in NE England, in Stockton-on-Tees unitary au-
thority, Co Durham, on the River Tees. The first
passenger railway was built from here to Dar-
lington in 1825, and it was once an important
port. Now retail and sewices are the chief em-
ployers. Population (1996 est): 82800. 2. A uni-
tary authodty in NE England" in Co Durham
md North Yorkshire: f ron 7974 to 1996 it ms
part of the county of Cleveland Area: 195 sq km
(75 sq mi). Population (2001): U8 40s.

Stoicism The philosophical schml founded
about 300 Bc in Athens by *Zeno of Citium.
Stoics believed that C,od (identifled with rea-
son) was the basis of the universe, that human
souls were sparks of the divine flre, and that
the wise man lived "in harmony with nature."
Knowledge of virtue was all-important. Sto-
icism was subsequently modified to stress the
primacy of active virtue and duty. Its doctrines
influenced my later thinkers.

Stoke-on-Trent 1. 53 00N 2 10W A city in N
central England, in Stoke-on-Trent unitary au-
thority, Staffordshire, on the River Trent.
Formed in 1910 by the amalgamation of five
towns, the area is knom 6 the Potteries and is
the centre of the British ceramic industry. Pop
ulation (1991): 266 543. 2. A unitary authority in
N central England, in Staffords\ire. Area:93 sq

km (36 sq mi). Population (2001): 24O 643.

stomach A muscular sac, just beneath the
diaphragm, that opens from the oesophagus
(gullet) and leads to the duodenum (part of the
small intestine). The stomach secretes gastric
juice, containing hydrmhloric acid and the en-

4me *pepsin, which continue the digestion of
food that started in the moutlr. Release of acid
is triggered in response to the plesence of food.
The churning action of the stomch ensures
constant mixing of the food and its secretions.

Stone Age The cultural phase during which
man relied on stone, supplemorted by wood,
bone, or mtler, as mterial for weapons md
tools. It is the earliest phase in a system devised
(1816) for' classifying humant technological
progress (compare BRoNzE AGE; IRoN AGE).
The Stone Age is subdivided into Old (see

PALAEoLITHIc), Middle (see MESoLITHTc), and
New (see NEoLITHIc).

stonechat A small *chat, Sa?dcola torquoto,
occurring in Eurasia md N Afrlca md feeding

chiefly on insects and their larvae. The male
has a dark-brown head md back, chestnut un-
derparts, and white rump; the female is a drab-
ber brown. Stonechats favour dry heathland
regions.

Stonecrop Ar annual or perennial herb be-
longing to the genus Sedum (600 species), found
in N temperate regions and also in Central and
South America- They have white, pink or yel-
low flowers. Some are popular ornamentals.
Family. Crassulaceae-

stone curlew A ground-nesting bird tre-
longing to a widely distributed family (Bur.
hinidaei 9 species) characterized by thickened
tarsal joints, also called thickknee. Stone
curlews are typically nocturnal, feeding on
beetles, worms, etc. Order: Aaradriiformes
(gulls, plovers, etc.).

stoneffy An insect of the order Plecoptera
(3000 species), 6-50 mm long with long anten-
nae and two pairs of membranous wings. The
short-lived adults rarely feed and are found
near fresh water. The aquatic *nymphs feed on
plants, decaying organic material, or other in-
sects.

Stonehenge A famous megalithic structure
on Salisbury Plain in Wiltshire (England).
Sarsens and bluestones, the latter probably
brought from S Wales, are set upright in con-
centric cilcles and horseshms the orientation
of which suggests one purpose as being sun
and moon observation. It was erected in three
main phases between c. 3000 and c. 1600 Bc. The
alleged "Druid" connection dates only from the
18th century AD. See illustration on p. 8,16. See

olso MEGALITH.

stone pine A *pine tree, Pinus pinea,tative
to SW Europe and Asia but planted throughout
Mediterranean regions since Roman times for
its edible seeds. Up ro 30 m higll it has cones
about 12.5 cm long.

Stopes, Marie (Charlo(te Car-
michae!) (18s(F195s) British birrh{ontrol
campaigner. She worked as a botanist until the
failure of her first marriage turned her atten-
tion to sexual problems. In 1921 she opened the
first birthrontrol clinic in Britain. Her books
includ.e Maruied Lwe (198) md Contraception: Its
Theory, History, and Practice 11923).

Stoppard, Sar fom (Thomas Straussler;
1937- ) British dramatist, born in Czechoslo
vakia. He achieved international success with
Rosenrrontz and. Guildenstern Are Deod (1967). In
lumwrs l7S72l, Tralesties ll975l, The Reol Thin9
(79821, Arcadia (1993), and The Invention oJ Love

C
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(1997) he explored philosophical ideas with wit
and great verbal facility. His most recent work
is the trilogy the Cnast of Utopra (2002). He has
also written television, radio, and film scripts,
including Shal"espeare in Inve \799, with Marc
Norman). Stoppard was appointed to the OM in
2000.

storax A tree or shrub belonging to the
genus Stfdx (130 species), mcurring in warm
and tropical regions. They have small white
flowers and several species are cultivated as or-
namentals. The resin storax, used in cough
mixtures, pastilles, etc., is extracted from trees
of the genus Liquidarnbar (sweet gums). Family
Styracaceoe.

Stork A large bird belonging to a widely dis-
tributed falf,)ily lcicofliidoe; u species) occur-
ring in warm and temperate regions.60-150
cm tall, storks have long necks, legs, and bill
and are white with black markings. They feed
chiefly on fish frogs, molluscs, and insects and
build a large nest pLatform of twigs in a tree
or on a rmftop. Otder. Ci.oniiformes (herons,
storks, flmingosl. See also ADJUTANT sroRK;
MARABOU.

storksbill A herb of the gmus Erodium

(about 90 species) occurring in Eurasia, Aus-
trdia" and South America- The common storks-
bill (E. ckutarifin) grows to a height of 60 crn
and has purplish-pink flowers. Family: Geroni-
aceae.

Stormont The seat of the govemment of
Northern Irelan4 in Belfast; the site indudes
Stormont Castle, Parliament House (1932), and
Dundonald House (1963). From 1921 unti4.1912 it
housed the parliament of Northern Ireland
and the residence of its prime mfurister and
was a symbl of Protestant domfuEtiorl Since
1l)98 Parliament House has been the seat of the
Northern Ireland Assernbly, set up under the
Good Friday Agreement of tlEt year.

storm petrel A small seabird belonging to a
farily lHyfuobatidoe; 20 species) occurring ir
all oceans. B-25 on long, storm petrels have
dark-grey or brown plumge, often with paler
underparts. Species of southern oceans feed
by "walking" on the water with wings out-
stretche4 picking up planktorl Northern
species feed by swooping on fistr order: Prcel-
Iariiformes (petrels).

stotnoway 5812N 6 23W A port in tIW Scot-
land in the Outer Hebrides, on the Isle of

o o o o o o^
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Lewis. It is the administrative centre of the
Western Isles lslands Area. Population (2001):

fi02.

Stowe, Hariet Beecher (1su-96) US nov-
elist. She was the daughter of Llrman Beecher
(1775-1863), a famous preacher. Her UncleTom's
Cobin (1852) greatly stimulated antislavery feel-
ing.

Strabane A district in Northern lreland, in
Co Tyrone. Area: 861 sq km (332 Eq mi). Popula-
don (2m4 est): 38 665

ttrabiimus see squrNr.

Strad ivari, Anto nao @@4-1737], ltalian vi-
olin maker. He was a pupil of Mccold *Amati.

From 1666 he and two of his sons made out-
standing violins, violas, and cellos at their
workshop in Cremona.

straan In physics, the deformation of a body
when it is subjeted to a *stress. tongitudinal
strain is the extension per unit length when a
body is stretched; bulk strain is the volume
change per unit volume when a body is com-
pressed; md shear strain is an angular measure
of deformation.

strangeness A property of rnatter, ex-
pressed as a *quantum number (s), postulated
to account for the unusually long lifetime of
some *hadrons. In the quark model (see PARTr-
cLE pHyslcs) strmge hadrons contain the
strange quark or its antiquark.

Strasboulg (Cf,rman name: Strasburg)
,1835N 745E A city in NE Frane, on the River
Ill. An important inland port, it is famous for
t$ pAft de foie gras. Histor)4 made a free imper-
ial city in the ]jlth century, it was ceded to
France in 1597. Captured by the Cermans (18fl),
it was returned to France aftef world war I.
Population (2004 est): 273 100.

stratfoid.on-Avon s2 12N i 41w A tom in
central England in Warwickshipe on the River
Avon It is the birthplace of William Shake-
speare. The Royal Shakespeare Theatre (opened

in 1932) stages rnainly Shakespeare's plays. Pop
ulation (2001): 23 676.

stratigraphy The branch of geologr con-
cerned with the formatiot composition, se.
quence in time, and spatial correlation of
stratified rocks. LittrGtntigraphy involves the
lithological and spatial relations of rock units.
Bictratigraphy utilizes fossil{ in calibrating
rock successions. ChrotrGtmtigmphy studies
rmk bodies according to the ttne of their for-
mation (see cEoLocIcAL TrME sCALE).

stratocumulus doud (Sc) A low type of

*cloud composed of dark grey globular masses,

often forming extensive sheets.

stratosphere see ATMosPHERE.

stratus cloud A low type of *cloud forming
below 2,100 m (7874 ft), having a grey uniform
appearance; it may actully occur at ground
level as hill fog.

Straus+ Richard (18e1-1919) German com-
poser and conductor. Strauss was much in-
fluenced by *Wagner, whose use of leitmotifs
he adopted. From 1887 to 1899 Strauss wrote a
series of symphonic poems, including Death
and Transfiguration (18E9), Also sproch Zarathus-
tro (1895-96), and Ein Heldenlebefl(78913). He then
turned to op€ra, writing 15 works, including
Salome (1905}, Elektro (1906{)8), Der Rosenkavolier
(1909-10), and Ariadne auf Naxos (19121.

Strauss the Younger, Johann (182s-99)
Austrian violinist, conductor, and composer.
He wrote a great ilrany waltzes, such as 'The
Blue Danube'and "Tales from the Vienna
Woods," as well as polkas and marches. He also
wrote 16 operettas, including Ae Fledermaus
(1874) and The Gipsy Borofl (1885). His father Jo
henn Strauss the Elder (1804-,19) composed 152

waltzes as well as quadrilles, marches (includ-
ing the "Radetzky March"), galops, etc.

Stravinsky, tgor (1882-1971) Russian-born
US composer. He beame famous with a series
of balet scores commissioned by *Diaghilev,

including The Firebird (79101, Petrushko (L9l7l,
and The Rire oJ Spring (1913), which provoked
demonstrations at its premiere and had a
strong influence on 2othtentury music.
Stravinsky subsequently developed a neoclassi-
cal style (see NEocLAssIcrsM) in such works as

the oratorio Oedips Rex (1927). Towards the end
of his life Stravinsky adopted *serialism in
such works as Cantkum Sacrum (1955\.

Straw, Jack (John Whitaker S.: 1946- )

British Labour politician; home secretary
(197-?fr1],, foreign secretary (2m1-2006), and
secretary of state for justice (2007- ). He en-
tered parliament in 1979.

strawberry A perennial herb belonging to
the genus Frogcrra (15 species), native to N tem-
perate regions and widely cultivated for its ed-
ible fruit. Most of the commercial varieties are
hybrids derived from the Europem hautbois
strawberry lF. l,r.oschatal, the Grilean straw-
berry (F. chikxnsis\, and the North American
scailet strawberry (F. virginiana). The plants are
low growing, with white flowers. Family
Rosueae.

3trawb€n-y tle€ see ARBUTUS.
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Streep, Meryl 1lUary Louise S; 1919- ) US

actress. After appeuing in lhe Deerhuflter ('1978]'

she became the leading US flIm actress of the
1980s in such films as Kramer vs. Kromer (79801,

The French Liettenant's Woman (1981), Sophie's

Choice (79821, aad Out o f AJ rica (19851. Later films
include The River WiA 0994\, fhe Hours l2002l,
andThc DevilWears Prada (20o61.

Streptococcus A genus of spherical anaero-
bic bacteria many of which live as parasites in
the respiratory md digestive systems of ani
mals and humans. S. pyogenes causes scarlet
fever in humans.

streptomycin An *antibiotic, obtained
from the bacterium Streptoflyces griseus, that
revolutionized the treatment of tuberculosis.
It is usually administered (by injection)in com-
bination with other antibiotics.

Stress The force per unit area that causes a

deformation (or *strain) in a body. Tensile
stress tends to stretch a bod)4 bulk stress tends
to compress it; and shear stress tends to twist
it.

strike A form of industrial action in which a

group of employees, usually organized in a

trade union (or unions), withdraws its labour
in order to achieve its demands. A strike is the
last resort in the process of collective bargain-
ing: it may prompt a settlement either b€cause
it proves that neither side is bluffing or be-
cause the costs involved (in terms of lost pay
and profits) force a compromise. As future or-
ders md job security my be jeopardized by a

strike, responsible unions only resort to the
measure in extreme cases. An official strike is
one that is rrognized by a trade union
whereas an unofficial (or wildcat) strike is a
walkout organized b,y shopfloor workers with-
out union backing. The Trade Union Act (1984)

provides for compulsory ballots in connection
with strikes and other industrial actions.

Strindberg, August (18asFl!n2) Swedish
drarnatist and writer. His unhappy childhood
and three msuccessful rnarriages gave rise to
mental instability and a violent hatred of
womm This is reflected in the plays The Father
(1887) and Miss Julie (1888), and the autobie
graphical prose works Confessions of a Fool

(1912) and lflftna l78C7l. Other \dorks include
The Dance of Deoth (1900), the symbolistic Easter

O9p1l,alrd ADrean Play (1901). His late chamber
plays, such as The Ghost S'onoto l790/l, combine
irrational elements with realistic settings.

stringed instruments Musical instru-
ments in whidr notes are produced by the vi-

bration of stretched strings. The strings may
be plucked. bowd plucked mechanically,
struck mechanically, or played with hammers.

stroke (m apoplexy) Sudden loss of con'
sciousness with weakness or paralysis of one
side of the body, caued by interruption of the
blood supply to the brain" This may be due to a
blood clot in one of the arteries of the brain (see

EMBOLISM: THROMBOSIS) Or tO the ruPture of
a blood vessel in the brain (cerebral haemor'
rhage). With careful nursing and physiother-
apy many patients recover completely.

Stromboli An Italian island in the Tyrrhen-
ian Sea, in the Lipari Islands. Its active volcano
produces a stream of lava-

3trong interaction One of the four basic
forces in the universe; it occurs between the
class of elementary particles called hadrons. lt
is the strongest of the four (100 times stronger
thm the electromotive interaction) but effec-
tive only over about 10-F metre. It is the force
that holds the protons and neutrons together
in the nucleus and is thought to occur as the
result of the exchange of gluons between
quarks. See PARTIcLE PHYsIcs.

strol*ium (Sr) A reactive alkaline-earth
metal discovered by Sir Humphry Davy in 1E08

and named after Strontian, a town in Scotland
where the carbonate (SrCO3) is found- It also oc-
curs as the sulphate, celestine (SrSOJ. It is a
highly reactive metal, being more electroposi-
tive than calcium and reacting vigorously with
water to liberate hydroge[ The isotope $Sr is
produced in nuclear fallout. At no 38: at wt
87.62; mp 769'C; bp 884"C.

structuralism An approach to the study of
culture tlat seeks to uncover underlying pat-
terns and structures and the basic elements
from which these are constructed. The leading
figure of this schml was the anthropologist
Claude *L6vi-Strauss, whose work on kinship,
ritual and religion sought to elucidate univer-
sal laws of human thought. This approadr was
stimulated by the structural sdrool in *lin-
guistics, as originated by *Saussure, which
maintains that linguistic signs acNeve mean-
ing only through their structural relationsNp,s
with other signs in the same system. In the
1960s a structuralist approadr to literary criti-
cism md popular olture was pioneered by
French critics, such as Roland *Barthes, and be-
came inflgential in tJ:e humanities. During the
1970s structurdism evolved into so.called p6t
structuxalis in the work of Jacques Derrida
(1910-20(X) and otlers.
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strychnine an alkaloid poison derived from
plants of the genus Strychtros. It acts on the cen-
ttal nervous system, causing corlvulsiors and
ultimately deatlr

Stuarts (or Stewarts) The ruling dynasty of
Scotland from 1371 to U14 and of England
from 1503 to f14 The f,rst Stuert king was
Robert II (crowned 1y1) of Scotland The direct
male line ended with the death Of James V in
ltlz when the throne passed to his daughter
Mary, queen of Scots, and following her aM!
cation (1567) to her son James VI, who inherited
the English Crown (1603)as James I. He was suc-
ceeded by Charles I, Charles II, James II, Mary II
(and her husband Wiliam III), and Anne
(d124). The Crown then passed to the Hano
verians (see SETTLEMENT, AcT oF) but the
Stuart claim was kept alive by *James Edward
Stuart, the Old Pretender, and his son, *Chades

Edward Stuart, the Young Pretender. The last
royal Stuart was Henry Stuart, Cardinal York
(d.1so7).

Stubbs, George 11724-t8061 British animal
painter. He is best known for his horse paint-
ings, such as Mares and Foals in a Landscope
(Tate Gallery), but he also painted portraits and
farming scenes.

stupa A Buddhist shrine, originally a reli-
quary mound. It is usually surrouded by a
processional path md a wall ud is often
crowned with sculpted parasols representing
the heavens. The stupa is the origin of the
*pagoda

sturgeon A *bony fish belonging to a family
{Aciwnseridaei about 24 specieq) found in N
temperate waters. Sturgeons have a large
sharklike body, up to 8.4 m long, with five lon-
gitudinal rows of sharp bony plates, a small
ventral mouttl and four sensory barbels. Eggs
are laid in fresh water and are commercially
important as caviar. See also BELUGA.

Sturm und Drang (C,erman: Storm and
Stress) A German literary movement of the
late 18th century that anticipFted many as-
pects of Romanticism. Its influence is most no
table in the drama, where it led to a rejection
of nmlassical conventions.

Stuttgart 4847N 912E A city in SW Germany,
on the River Neckar. It becamq the capital of
Wiirttemberg in 1,182. It was latgely destroyed
in World War II. Population (2000): 581200.

stylops A minute insect of the order strel}
sifrera labolrt &O species). which is parasitic on
bees and other insects. The gfublike female
lives permmently imide the host's bodf the

winged male, often less than 4 mm long, leaves
its host to find and fertilize a female.

Styx In Greek mythology, the main river of
Hades across which the souls of the dead were
ferried by *Charon It was sometimes person-
ified as the daughter of Oceanus.

sublimation In chemistry, the evaporation
of a solid without melting. For any substance
t}Ie liquid phase only occurs within certain
Iimits of tempemture and pressure-if the
pressure is low enough" heating a solid will re-
sult in sublimation. Substances that sublime at
atmospheric pressure include carbon dioxide
(dry ice) and iodine.

Submarine A warship designed for sus-

tained operation under water. The earliest
record of a submarine craft is that developed
by Cornelis Drebbel (1572-1634) of Holland in
1620. A more practical model the "Turtle," lr,as
invmted by David Bushnell (U42-1E24) of Con-
necticut in 7776, and saw limited use in the
American Revolution. Submarines. called U-
boaG (German narne: Unterseeboot, undersea
boat), were first used extensively by the Ger-
man navy in World War I. They became an im-
portant armament in World War II. Modern
submarines may be powered by nuclear reac-
tors and can remain submerged for months at
a time. These vessels also carry one or more
guns mounted on deck, torpedoes for firing
under water, md missiles that can be launched
when the submarine is submerged.

substitution neaction A type of chemical
reaction in which one atom or group of atoms
is displaced by anottrer. An exmple is the reac-
tion of methyl chloride (CH3CI)with hydroxide
ions (OH ) to give methanol (CHpH) and chlo-
ride ions (Cl ). The hydroxide ion, in this case, is
referred to as the substituent.

succession In ecology, the process of contin-
ual change that takes place in the composition
of a *community of organisms occupying a
parricular habitat from the time of its initial
colonization to the establishment of a stable
climax commudty.

Sucre 1900s 6515w The capital of Bolivia in
the S at an altitude of 2790 m (9153 f0. It was
founded by the Spanish in 1538. The seat of gov-
ernment was moved to Ia Paz in 1898. Popula-
tion (2000 est): 192 238.

sUCrOSe (cane sugar or beet sugar or sac-
charose) A carbohydrate consisting chemi-
cally of one molecule each of *glucose and
*fructose linked together. It is commercially
the most important of t}le *sugars.

e
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Sudan, Democratac Republic of the A
large country in NE Africa, bordering on the
Red Sea. lt consists chiefly of a vast plateau ris-
ing to mountains in the S and W. The main
rivers are the Blue Nile and White Nile. About
half the population are Arabs, and there are
minorities of *Dnka Nubians, md others.
Economy: chiefly agricultural, the main cash
crop and export being cotton. Livesttrk rear-
ing is also important. Forest products include
gum arabic. Since the mid-1980s the (onomy
has been devastated by drought, famine, US

sanctions (1996-99), and continuous civil war.
Hisrory: the NE was part of ancient *Nubia. The
region was Chdstimized in the 6th century
and invaded from the N in the 13th century,
after which it was converted to Islam. In 1821it
was conquered by the Egyptians, against whom
a revolt under tJre Mahdi took place in 1881. In
1898 an AagloEgyptim force under Kitchener
suMued his followers and in 1899 an Anglo
Egyptian condominium was established. In
1956 the Sudan became an independent repub
lic. A coup in 1969 brought Col Jaafar al Ne
meiry to power. In 1972 he negotiated an end to
the fighting between the mainly Muslim N and
the mainly animist and Christian S that had
raged since independence. However, new vio-
lence in the S erupted in 1983, with the Su-
danese People's Liberation Army taking over
large areas. During widespread famine in 1985,
Nimeiry wu overthrown md civilian rule re-
established. A further military coup was led by
Lt Gen Omar Hassan Ahmad al-Bashir, who es-

tablished an Islamic state. The new govern-
ment's abuse of human rights and alleged
support for Islamic terrorism led to its inter-
mtional isolation in the 1990s. In 1996 al-Bashir
and his supporters were victorious in parlia-
mentary and presidential elections. Peace talks
iD 2002-04 produced an agreement under
which the S will enjoy near autonomy, with
the option of formal secession after six years.
War and war-related food shortages are
thought to have claimed over 2 million Iives
since 1983. A further conflict erupted in tfie
western *Darfur region in 2003, where govern-
ment-backed Arab militias have carried out
brutal ethnic cleansing of Black Africans. Offi-
cial language: Arabic; English is widely spoken.
Currenqr Sudanese dinar of 10 pounds. Area:
2 500 000 sq km (967 500 sq mi). Population (2007

est): 39 379 358. Capital: Khartourl
Sudbury 46 30N 8101w A ciry in E Canada in
Ontario. Established in 1883, it is one of the
world's greatest mining cities. Population
(2m5):1s78s7.

sudden infant death syndnome (SIDS)
&e cor DEATH.

Sudetenland A mountainous region in the
W Czech Republic. lncorporated in Czechoslo
vakia in 1919, it was reoccupied by Germany in
1938. After World War II Czechoslovakia re-
gained the Sudetenland and expelled the Sude-
ten Germans.

Suez (Arabic name: As-Suways) 2959N 3233E
A port in Egypt, near the mouth of the Suez
Canal. An important refuelling statiorl it was
rebuilt after the Arab-lsraeli War of 1967. Pop
ulation (latest estl:477 610.

Suez C.anal A canal in Egypt connecting the
Mediterranean Sea and the Red Sea" Running
between Port Said in the N and Suez in the S, it
is 165 km (103 mi) long. It was designed by the
French engineer Ferdinand de Lesseps md wm
opened in 1869. In 1EEE it became a neutral
zone, with Britain the guarantor of its status.
In 1956 President Nasser nationalized the canal,
provoking an Anglo-French attack on Egypt.
However, Britain and France withdrew within
a few days in the face of international censure.
The canal was closed from 1967 to lll75 because
of Arab-lsraeli hostilities.

Suffolk A county in E England, on the North
Sea. It consists of undulating lowlands. It is
mainly agricultural, producing cereals and
sugar beet, and is noted for its horse breeding
(Suffolk Punches). Area 3800 sq km (1,167 sq mi).
Population (2m4 est): 6E3700. Administrative
centre: Ipswidr-

Sufism larabic suJt wearer of a woollen cloak
mystic) A mystical movement arising within
Islam in the 8th and 9t}l centuries aD. The goal
of the Sufis was mystical union with God
achieved by feroent worship. Iater Sufism
shows the influence of Neoplatonism and
Hindu asceticism.

sugar beetA biennial herb derived from the
European sea *beet (Beta vulgoris). Sugar beet is
widely cultivated for the sucrose content of its
large roots. Famil5r Chcnoyndiaceae-

Sugar Cane A perennial grass of the tropical
genus Soccharam (5 species), especially S. offti-
narum, which is cultivated for its sugar con-
tent. The clumps of stalks (canes), 3-8 m high.
may bear dense woolly clusters of female flow-
ers. Usually, the canes are crushed to extract
the sugary liquid. This is concentrated and
refined to produce table sugar, etc. The re-
matdng liquor (molasses) is used for animal
feedstuffs, industrial alcohol. etc. The fibrous
residue (bagasse) is used as fuel. cattle fee4 etc
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sugars A class of sweet-tasting *carbohy-

drates, classified chemically as *monosaccha-

rides or disaccharides. The sugar widely used to
sweeten food, drinks, and confecqionery is the
disaccharide "sucrose, derived from sugar cane
(11-15% sucrose) and from sugar beet (U% su-
crose). Sugar manufacture is believed to have
origimted in India (sanskrit sarkara, sand)
around 3000 sc; it was taken to tlie New World
by Christopher C-olumbus in 1493. Sucrose is
extracted from raw sugar cane by pressure,
the extract being crystallized by evaporatio[
It is extracted from beet by hott water. Raw
c:rne sugar and beet sugar are further refined
to produce gmnulated, caster, iclng, and cube
sugars. By-products include molasses and
sugar-beet pulp, both of which are used in ani-
mal feedstuffs.

Suharto (1921- ) Indonesian statesman and
general; president (1957-98). He gained promi-
nence in the struggle for Indonesian indepen-
dence and came to power in the gradual
overthrow (1%5-58) of *Sukarno. Following
the collapse of Indonesia's economy (1997).

there were mass protests leading to his resig-
nation (1998). He was charged with corruption
(2000) but escaped trial owing totll healttr-

Sukarno 0901-70) Indonesian statesman;
president (1915-67). He helped to found the In-
donesian Nationalist Parry in 1927 and was In-
donesia's main resistance leader during the
Japanese occupation (1912-.15). When Indonesia
was declared independent he became presi-
dent. From 1 5 he effectively lost power to
the army under *Suharto. IIis daughter,
Megawati Sukarnoputri (1917- ), became
president of Indonesia in 2001.

Sulawesi (former name: Celebes) An islmd
in Indonesia off E Borneo. It is mountainous
and forested. Area, including adjacent islands:
189033 sq km (72936 sq mi). Population (1999

est): 14768.(n. Chief towns: Ujung Pandang
and Menado.

Suleiman (l) the Magnificent (4491-
1556) Ottoman sultan (152H6f under whom
the Ottomm Empire reached its p€ak. Su-
leiman captured Belgrade in 1521 and Rhodes in
1522. In 1526 he defeated the Hungarians at Mo-
hiics and amexed large parts of Hungary. In
1529 he besieged Viem. In campaigns against
Persia he made many conquests and the ot-
toman navy, under Barbarossa (d.15,16) and oth-
ers, controlled the E Mediterranem

Sulla, Lucius Cornelius (c.138-78 Bc)
Roman dictator; an opponent of Gaius Marius
(c 157-85 Bc) and *Cinna- Enraged because his

command against Mithridates, King of Pontus,
was transferred to Marius, he stormed Rome
(87), forcing Marius and Cinna to flee. Although
outlawed vt/hen his rivals returned, he success-

fully concluded the campaign against Mithri-
dates and in 83 invaded Italy. Elected dictator,
Sulla butchered his opponents. After restoring
the Senate's constitutiona.l powers, he retired
(7e1.

Sullivan, Sir Arthur (1842-19m) British
composer. He is best knom for his collabora-
tion with t}Ie librettist W. S. *Gilbert in such
comic operas as The Pirotes of Penzorrce 17879\,
The Mikado (1885), and The Yeomen of the Guard
(1888).

sulphonamides (or sulpha drugs) A
group of drugs, derived from sulphanilamide,
that prevent the growth of bacteria. sul-
phonamides are used to treat a wide variery of
infctions, particularly those of the urinary
tract ed the eye. Sulphonamides are also com-
bined with the antibiotic trimethoprim, which
improves their effectiveness. In some patients
sulphonamides may cause severe allergic disor-
ders.

sulphur (S) A yellow nonmetallic solid el-
ement, occurring in various crystalline and
amorphous forms. Sulphur was known in an-
cient times as brimstone. It is found near vol-
canoes and in large deposits associated with oil
trapped against salt domes. Extraction is by the
Frasch process, in which the sulphur is melted
and pumped to the surface. Sulphur reacts
readily with many elements to form sulphides,
sulphates, and oxides. The oxides SO, and SO,

are acidic gases that dissolve in water to form
sulphurous acid (H,SO.) and sulphuric acid
(H,SO"). At no 16; at wt 32.066; mp 115.22'C; bp
44.674'C

sulphuric acid (H,Sq) A colourless oily liq-
uid that has a great affinity for water and is
used as a drying agent. HrSOo is made by the
contact process, in which sulphur dioxide is
heated and passed through columns of pla-
tinized asbestos catalyst to produce sulphur
trioxide (SO3). The SO, is then dissolved in water
to form H,SO+ Adding further SO3 to H,SO.
produces fuming sulphuric acid (oleum:
H,S,O7), a fuming liquid that forms a crys-
talline solid on cooling. Sulphuric acid is one of
the most importmt industrial chemicals.

Sulu Archipelago An island group in the
SW Philippines. The most important of its 400
islands are Basilan md Jolo. Area: 2815 sq km
(1087 sq mi). Population (latest est): 455239.
Chief town: Jolo.

C



JUmadr 852

D

sumach (or sumac) A tree or shrub of the
genus Rhus (25O species), native to warm tem-
perate and subtropical regions. The leaves of
the Sicilian sumach (R. coraria) yield a sub-
stmce 6ed in tming md dyeing. Several
species are cultivated as garden ornamentals.
Some species are poisonous md irdtate the
skin on contact, particularly the American poi-
son ivy and poison sumach (R. vernix). Family:
Anacotdiaceae. ke olso LAcquER TREE.

Sumatra (or Sumatcra) The second largest
Indonesian island separated from Peninsular
Malaysia by the Strait of Malacca. The moun-
tainous volcanic spine descends in the NE to
swamps. It is Indonesia's chief rubber and oil
producer. Crops include coffee, tea, and pepper.
Histor]4 the Buddhist kingdom of Sri Vijaya
(7th-13th centuries) was based in Palembang.
During t}re 15th century the Islamic influence
became dominant, resisting Dutch domirntion
in the N until 1908. Since 1949 there has been
considerable separatist activity. Area: 524097
sq km (202311 sq mi). Population (1999 est):
2428/ 4rfi.C}.ief towns: Palembang and Medan.

Sumer The area in S Mesopotamia in which
the earliest civilization evolved during the 4th
millennium Bc. The fertile natural environ-
ment encouraged settlements tllat grew into
such politically independent cities as *Ur.

After 2000 Bc Sumer was absorbed into *Baby-

1onia.

SUMO SCC WRESTLING.

sun The nearest star, lying at an average dis-
tance of 149.6 million km from earth at the
centre of the *solar system. It has a diameter of
1 392 000 km, a mass of 1.99 x 10'o kg, and rotates
on its axis in a mean p€riod of 2538 days. A typ
ical yellow (G2) main-sequence star, it is com-
posed primarily (99%) of hydrogen and helium
in the approximate ratio 3:1by mass. In its hot
central core, about,100000 km in diameter, en-
ergy is generated by nuclear fusion reactions.
The surface, called the *photosphere, is the
boundary between the opaque outer (convec-

tive) zone of the sun's interior and its trans-
parent atmosphere. The atmosphere comprises
the *chromosphere and the imer md outer
*corona. There are regions of intense localized
magnetic fields on the sun, where *sunspots,

solar prominences, and *solar flares occur. See

also soltn wttto.
sun bear A *bear, Helorctos malayanus, of
tropical forests of Asia, Sumatra" and Borneo. It
is the smallest bear, (110-1,0 cm long) and
climbs well, hunting for small vertebrates,
fruit, and honey.

sunbird An arboreal bird belonging to a trop
ical family (I,lectariniidaq 104 species) ranging
from Africa to Australasia Sunbirds are 9-15
cm long and have a brilliant metallic plumage,
slender down<urved bills, and long extensible
tongues for feeding on nectar.

Sunda lslands An Indonesian group of is-
lands, between the Indian Ocean and South
China Sea It consists of the Gneater Sunda Ie
lands (including Sumatra, Jav4 Borneo, and Su-
lawesi) and *Nusa Tenggara.

Sunderland 1.5455N 123w A port in NE
England, in Sunderland unitary authority,
Tyne and Wear, at the mouth of the River
Wear. Sunderland exportd coal from the
Durham coalfield from the 14th century until
the late 20th cmtury, when the last deep pit
closed. The min indutries are now car llanu-
facture (Nissan[ engineering, and chemicals.
Sunderland was given city status in 1992. Popu-
lation (1D1): 183310. 2. A unitary authority in
NE England, in Tyne and Wear. Area: 138 sq km
(53 sq mi). Population (2m1): 2E0807.

sundew A perennial or annual *carnivorous

plant of the genus Drosra (about 100 species),

of temperate and tropical regions. Sundews
have a basal rosette of leaves covered in sticky
reddish gland-tipped hairs, used to trap insects.
Family. Droseraceae.

sunfash An omnivorous fish of the family
Molidae, especially Mola mola,fornd in all tro1>
ical and temperate seas. It has a disc-shaped
Iaterally flattened body, up to 3 m long, with
the tail fin reduced to a wavy frill attached to
the triangular dorsal and anal fins. Order:
Tetraodontiformes

The name is also applied to several carnivo-
rous freshwater food and game fish of the
North funerican family Centrarchidae. They
have deep laterally flattened bodies, 25-80 cm
long, and a single long dorsal fin. Order: Perc!

fumes.

sunflow€r A herbaceous plant of t}le geDus

Helionthrrs, native to North and South America
H. annuus is about 3 m high with yellow flower
heads, up to 35 cm in diameter. It is cultivated
both for ornement and for its seeds, from
which oil is obtained. Perennial sunflowers in-
clude H. saliriJolius and H. decawtolus. Famil]F
ComWsitae.

sunn An annual herb, Crotalaria irrBea, cdti-
vated in India for its stem fibres" It grows to a
height of 2-3 m and produces small yellow
flowers. The fibres are used for netting, mvas,
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yarns, md in certain paper products. Famil)4
Itguminosae.

Sunnites (or Sunni; Arabic sunro: custom)
The larger of the two main Muslim Sects. In
contrast to the *Shiite Muslimsi the Sunnites
accept the first three caliphs as Mohammed's
legitimate successors. They are ltrictly ortho
dox in their obedience to the Korhn. They form
the majority party in most Islainic countries
except Iran.

sunspots Comparatively dark markings on
the sun's *photosphere, typically a few thou-
sand kilometres across with the tentral region
being darkest and coolest. Theylgan influence
the climate on eartll. They are centres of in-
tense localized magnetic fields. the number of
sunspots seen in a year, md their mean solar
latitude, varies in a cycle of about 11 years,
known as the sunqnt cyde

sunstroke A form of *heatstmke caused by
overexposure to the sun Srmbum is damage to
the skin resulting from overexposure to the
sun's rays. This may vary from slight redden-
ing to large painful blisters.

superconductivity A phgnomenon in
which the electrical resistance of certain met-
als vanishes when they are cooled to very low
temperatures. The temperature below which
superconductivity occurs is called the transi-
tion temlrerature md nries for different
substances. If a loop of a superconducting sub-
stance is cooled to below its tranEition temper-
ature, a current will flow thrdugh the loop
indefinitely. Crramic conductqrs have now
been fomd that operate at higher tempera-
tures than the metal conductori first us€d-

supercooling The reduction in the temper-
ature of a liquid below its freezing point with-
out its solidifcation This can orlly be achieved
by slow and continuous cooling with pure liq-
uids. A supercmled liquid is in a metastable
state and any disturbance will cBuse solidifica-
tiorl
Superego In *prychoanalysis, the part of the
mind that acts as a moral conscience. It was be
lieved by *Freud to result from tlle incorpora-
tion of the parent's instructions into a child's
mind- &e abo EGo; rD.

sup€rfluad A fluid ttlat exhibits a very high
thermal conductivity and virtually no friction
at temperatures close to absolute zero. Such a
fluid will flow up the sides and but of an open
container.

sup€rgiant The largest and most luminous
type of star. They evolve from very msive

but more compact stars. Rigel, *Betelgeuse,

and Antares are examples. See olso cIANT STAR.

3uperheterodtme A system widely used in
radio receivers: the incoming radiofrequency
signal is combined with a locally generated car-
rier wave to give an intermediate frequenry
berween radio and audiofrequency (see uoo-
ULATIoN). The intermediate frequency is eas-

ier to amplify than radio-frequency.

Superior, lake The largest of the Great
Lakes in North America situated between the
USA and Canada- The lake is important for
shipping. Area: 82 352 sq km (318m sq mi).

supCmova A cataclysmic stellar explosion,
seen as a sudden increase in a star's brightness.
Most or all of the star's substance is blown off
at high velocity, forming an expanding gm
shell-the supernorra EmDant If the star's core
survives, it will most probably end up as a
*neutron star or *black hole. See also cnes
NEBUL,c.

superPhosphates Phosphorus{ontairring
fertilizers that are highly active. Single super-
phosphate is made by reacting sulphuric acid
with insoluble calcium phosphate rock to form
calcium sulphate and soluble calcium hydro
gen phosphate Ca(H,PO.), Often the process is
carried out under pressure. Triple superphos-
phate is more concentrated-

Supreme Court ot the United States
The highest law court in the USA comprising
the chief justice and eight associate justices ap-
pointed for life by the president. Its main func-
tions indude interpreting and safeguarding
the constitutio[ It also decides disputes be-
tween states and befween one state and the cit-
izens of another and hears appeals from state
and federal courts.

Surabaja z r+s t12 45E A port in Indonesia" in
E Javd- It is Indonesia's scond largest city ud
chid naval base. Population (1995 estli270l3OO.

Surakaila (or Solo) 7 32S 11050E A city in In-
donesia, in central Java- A cultural centre noted
for its shadow plays, it is the site of a sultan's
palace (17,15). Population (195 est): 516 500.

Surat 2110N 72 5'4E A city in India. in GuFrat
on the River Tapti. It was the Mogul Empire's
chief port (16th-17th centuries). It was the
headquarters of the East India Company until
1687. Population (1991): 1 496 943.

Surface ten3ion A force occurring on the
surface of a Iiquid t}lat rnakes it behave as if
the surface has an elastic skfuL It is caused by
forces between the molecules of the liquid:

C
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only those at the surface experience forces
from beloq whereas those in the interior are
acted on by intermolecular forces from all
sides. Surface tension causes a meniscus to
form, liquids to rise up capillary tuhs, paper
to absorb water, and droplets md bubbles to
form. It is defined as the force acting tangen-
tially to the surface on one side of a line of unit
length (newtons per metre) or as the work re-
quired to produce unit increase in surface area
(joules per square metre).

surfactant A substance that lowers the sur-
face tension of a liquid, thus allowing easier
penetration md spreading. For this reason
they are often known as wetting agents Sur-
factmts are widely used in *detergmts, emul-
sifiers, paints, adhesives, inks, etc.

surgeonfish A tropical marine fish also
called tang, belonging to the family Acanthuri-
dae (about 100 species). Its deep laterally flat-
tened body, up to about 50 cm long, is often
brightly coloured, with a single long dorsal fin,
and a sharp bladelike spine on each side of the
tail. They feed mainly on algae. Order: Perci
formes.

Suriname, Republic of (name until 1948:
Dutch Guim) A country on the N coast of
South America, largely covered by tropical for-
est. The population is ethnically very diverse.
Economy: based on bauxite, the chief industry
being aluminium processing. Fishing is impor-
tant, as is production of rice. History: it was
sighted by Columbus in 1498 and t}Ie flrst per-
manenr settlement was established by the Eng-
lish in 1650. It was ceded to the Netlerlands in
1667. During the Revolutionary and Napoleonic
Wars it was again (1799-1802, 1804-15) under
British rule. In 1919 it gained a measure of self-
government, subsequently becoming an au-
tonomous part of the Netherlands (19?1) and an
independent republic (1975). The military took
over in 1980; although democracy was ostensi-
bly restored in 1988, Lt Col D6sir6 Bouterse re-
mained the real leader until t}te free elections
of 199L which resulted in the opposition leader
Runaldo Venedm becoming president. Vene
tiaan was again president from 2000. Crime,
corruption, md the drug trade are endemic
problems. Suriname is a member of the OAS
and the Caribbean Community. Official lan-
guage: Dutch: English, Hindustmi, and Ja-
vanese are widely spoken; Surinamese (Sranang
Tongo) is used as a lingua fralca Currency:
Surirnrne guilder of 100 cents. Area 163 265 sq
km (63 020 sq mi). Population (2003 est): 435 00o.

Capital: Paramaribo.

Surreali$n A European movement in art
and literature of the 1920s and 1930s. Surreal-
ism began as a literary movement, when its
leader, the poet Andr6 "Breton, published the
surrealist manifesto in Paris (1924). It aimed,
under the influence of *Freud, to embody in
art and poetry the irrational forces of dreams
and the subconscious mind. Other leading sur-
realists were the poets Louis *Aragon and Paul
Eluard (1895-1952) and the painters *Ernst,
*Mir6, *Dali, *Magritte, Paul Delmux (1897-
1991), and Yves Tanguy (1900-55).

Surrey A county in SE Englan4 bordering on
Greater London. The North Downs run E-W
across the middle of the county. Alt}ough it
has developed primarily as a residential area,
agriculture is important in t}le S. Area:1679 sq
km (5,18 sq mi). Population (2001): 1 059 015. Ad-
ministrative centre: Kingston-upon-Tha-mes.

Surrey, Henry Howard, Earl ol (Ev -4n
English poet. The son of the thfte of Norfolk,
he led a precarious life in the service of Henry
VIII, and was finally executed on a charge of
treason. He pioneered the use of blank verse in
his translation of Virgil's Aeneid (]5571 at(l-
with Sir Thomas *Wyatt, was responsible for
introducing Italian forms into English poetry.

Surya ln Hindu myhology, the sun-god He
appears as a mjor deity in the Vedas md re
mained prominent as patron of numerous
Hindu royal dynasties.

Susa (or Shushan) An ancient city in SW Iran.
Occupied since the 4th millennium sc,-it was a
capital of Ela-EL Susa's heyday was as adminis-
trative capital of the Achaemenian kings of
Persia (521-331).

Susquehanna River R river in rhe E USA
It rises in New York State and flows mainly S to
Chesapeake Bay. Length: ru km (444 mi).

Sussex &e wEsr sussEx: EAsr sussEx.

Sutherlan4 Graham (Vivian) (tgo3-80)
British artist. He turned to painting in 1935,
specializing in disturbing landscapes and
scenes of war desolation Also well known are
hk Cruifwinn (1X6: St Mattheds, Northamp-
ton), his tapestry for Coventry Cathedral, and
his portraits, e.g. of Somerset Maugham (Tate
Gallery).

Sutherland, Dame Joan (1926- ) Aus-
tralian operatic sopr:mo. She established her
reputation at Covent Carden in 1959 in the title
role of Donizetti's Lucia di lamnernoor and re
tired in llDO.

Sutlej, River A river in India and PakistaL
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Rising in Sr\ r Tibet, it flows m4inly SW across
the Punjab plain into hkistan; where it i)ins
the River Chenab. Length: 1358 km (850 mi).

suttee An ancient Hindu custom of self-im-
molation of widows on theh hubbands' funeral
pyres. It was officially abolished in India by the
British in 1829.

Sutton Coldfield s234N 1,18w A rown in
Englan( in Birmingham udtary authority,
West Midlands, a mainly residential suburb of
Birmingham. Population (1992 eFt): 103 097.

Sut'ton Hoo The site of a Sai(on ship burial
near Woodbridge, in Suffolk (E bnghnd). Exca-
vations in 1939 revealed the rehnants of a 38-

oar boat containing a magrrificent treasure
hoard- The mound is thought to be a cenotaph
to King ltaedwald (died c.625 AD).

suu Kyi, Aung san see AUNG sAN.

Suva 18 08S 178 25E The capitallof Fiji" on the S

coast of viti Levu. Its industries include
tourism and the production of toconut oil ard
soap. Population (1996 est): 167 421.

Suwannee River (or Swanee R.)A river in
the SE USA" flowing from the Okefenokee
Swamp in SE C,€orgia across Florida to the Gulf
of Mexico. Length:400 km (200mi).

Suzhou (Su-chou o/ Sodchow) 3121N
120 40E A city in E Chim, on the Ymgtze delta.
Famed for its beautiful canals and gardens, it is
a centre of culture and the silkindustry. Popu-
Iation (1999 est): 8,15 587.

Svalbard (or SpiGbergen) A Norwegian
archipelago in the Arctic Ocea4. Following dis-
putes over their sovereign(y, they were
granted to Nor$'ay in 1920. Crvered largely by
icefields and glaciers their majqr importance is
as a source of coal. Area: 62 050 Fq km (23 958 sq
mi). Population (latest est): 3*4. Chief town:
Longyearbye[

Swabia (German name: Schwaben) A former
region in Sw C,ermary now divided between
C,ermany, Switzerland" and France. Swabia was
one of the leading German duchies in the mid-
dle ages. Napoleon finally partitioned S$,abia
among neighbouring states in 1807.

Swahili (or Kiswahill) A Ba4tu language of
East Africa and the lingua fra4ca of Tanzania,
Kenya" the Democmtic Republic of Congo and
Uganda There are three main dialects.

swallow A songbird belonging to a cos-
mopolitan family (HirundidoqTS sp€sies) of ac-
robatic fliers tlrat catdl insects on the wing.
Swallows are 10-22 cm long, with short necks,

long pointed wings, short legs, and often
forked tails. AII temperate swallows migrate to
hot climates for the winter. See 4lso MARTTN.

swallowtail butterfly A papilionid but-
terfly having long swallow-Iike tails on the
hindwings. Many species are tropical ald
brightly coloured, with the sexes often of dif-
ferent colours. The caterpillars give off a
strong odour if they are disturbed. Family: Pa-
pilionidae.

swamP cyPress A deciduous conifer, Tax-
odium distkhum,also called bald rypress, native
to swampy regions of the SE USA md grom
for its timber and as an ornamental. In water-
logged soils its roots protrude above the water.
Up to,15 m higtr" it has globular cones, 25 cm
across. Family Taxodioceoe.

swan A large mterbird belonging to a genus
(Cygnus;7-8 species) occurring worldwide on
fresh waters or sheltered coasts and esruaries.
100-160 cm long, swans are usually white with
black legs and have large feet, a long neck, and
a powerful spatulate bill, which they use to
feed on underwater plants. Immature swans
have a mottled brown plumage. See also MUTE
swAN. Famil)a Arotidae (ducks, gese, swans).

Swansea Welsh name: Abertawe) 1.5138N
3 57W A city md port in Swansea county, South
Wales. It is the ffiond-largest city in Wales and
a major industrial centre, with metals, chemi-
cals, and oil refining. Population (1991): 181906.

2. A county in S Wales on the Bristol Channel
created in 1995 from part of west Glamorgan.
It includes the Swansea conurbation, the
Cower Peninsula and some hillier country in
the N. The economy is based on heavy industry
and port facilities in Swansea and tourism in
the Gower. Area 378 sq km (1,16 sq mi). Popula-
tion (2001): 223293. Administrative centre:
Swansea.

Swastika An ancient symbol of uncertain
origit generally held to signify prospedty and
creativity. It is a cross, the four arms of which
are deflected at right angles eitier dockwise
or anticlock$dse. It has b€en revered by Bud-
dhisis, Hindus, Celts, and North American Indi-
ans. The Nazis adopted the symbol, mistakenly
believing it to be of pure Aryan origins.

Swazi R Bantu-speaking people who occupy
Swaziland and adjacent areas of South Africa-
They are an agricultural and pastoral pmple.
Polygyny is practised by senior mel Tradition-
aIIy ancestor worship, witchcraft, and magic
were prominent in religious life.

Swaziland, Kingdom of A small country

C
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in SE Africa between South Africa md Mom-
bique. It consists of *veld. Economy chiefly
agricultural, the main food crop being maize.
The chief cash crop is sugar. fuch mineral re-
sources include iron ore, asbestos, and coal.
Manufacturing has developed rapidly since the
late 198os. History: the *Swazi occupied the area
in the late 18th century. It became a South
African protectorate in 1894 md, in 1902, after
the Bmr War it came under British rule. It be-

came an independent kingdom within the
Commonwealth in 1 8. Under a new constitu-
tion (1978) political parties were banned: there
is a partly eltrted House of Assembly but the
country is effectively an absolute monarchy
under King Mswati III. Economic crisis led to a
growth in prodemocracy activism in the
2000s. Off,cial languages: Siswati and English,
Currenry: lilangeni of 100 cents: South African
currenry is also legal tender. Area: 17,100 sq km
(5705 sq mi). Population (200 est): 1 133 066. Cap-
ital: Mbabane.

sweat (or persparation) A watery fluid, con-
sisting mainly of sodium chloride and urea in
solution, that is secreted by the sweat glands in
the skin. Sweating is a means of excreting ni-
trogenous %te products, but is more impor-
tantly a mems of temperature regulation.

swede An annual or biennial herbaceous
plant, Brassica napus napobrassita, growing to a
height of 1 m, with yellow flowers. It is culti
vated for its fleshy edible taproot: this is eaten
as a vegetable and also fed to livestock Family
Cruciferae.

Sweden, Kingdom of (Swedish name:
Sverige) A country in N Europe occupying the
E part of the Scandinavian peninsula Undulat-
ing land in the S rises to mountains in the N.
There are numerous lakes and forests. Econ-
omy: Sweden is rich in mineral resources, no-
tably iron ore, wh.ich forms the basis of the
country's heavy industry and is a major export.
The large forests support important pulp md
paper industries. There is a thriving fishing in-
dustry. Agricultural activities are concentrated
in the S. Histot4 the area was inhabited from
early times by German tribes, the Swedes in
the N and the Coths in the S, and its people par-
ticipated in the exploits of the Vikings. Chris-
tianity was introduced in the 9th century. Fin-
land was acquired in the 13th century and the
14th century sw the Kalmar Union of Sweden
with Denmark and Norway. Independence was
achieved in 1523 under Gustarus I Vas, during
whose reign Lutheranism was introduced. In
the 17th century, under Gustavus Adolphus,
Sweden emerged from the *Thirty Years'War

as a major European power, a position under-
mined by the Great *Northern war (u00-21).
In 1809, during the Napoleonic Wars, Finlmd
was surrendered to Russia. In 1814 Norway was
ceded to SwederL the two countries remaining
unit€d until 1905. Sweden remained neutral in
both World Wars. From 1932 to 1976 politics was
domirnted by the Social Democrats, who cre
ated a highly developed welfare state (this has
been cut back since the 1990s). On the accession
of Carl XVI Gustaf in 1975 a new constitution
reduced the power of the monarchy. the Social
Democrat prime minister Olof Palme was as-

sassimted in 1986. There v/as a centre-right
government from 1991 to 1996, when the Social
Democrats returned under Gtiran Persson. The
current prime minister (from 2m6) is Freddk
Reinfeldt, a conservative. Sweden joined the EU
in 1995. In 2m3 Sweden rejected t}Ie euro in a
referendum marked by the assassiration of
the pro-euro foreign minister AnrE LindIL
Official language: Swedish. Currency: krona of
100 ore. Area:,149%4sqkm(U3732 sq mi). Pop-
ulation (2007 est): 9 031 088. Capital Stockholm.

Swedish A language belonging to the Scan-
dinavian branch of the North Germanic group.
It is the official language of Sweden md is spo-
ken by a minority in Finland The standard lit-
erary form is based mainly on the dialect of
Stockholm.

sweet briar A branched prickly fragrant
*rose, Rosa ruwginosa lor R. eglanterial, also
called eglantine. Found in scrub and chalk
grassland across the N hemisphere, it grows to
a height of 2 m ald has pink flowers.

sweet corn se€ MArzE.

sweet Pea An mual climbing herb, Iath-
yrus od.oratus,iative to Sicily and widely culti
vated as a garden ornamental. Flower colours
include shades of red, purple, blue, white, and
yellow. Fmily le guminosoe.

sweet potato An annual herb, Ilnmoea
batatas, tative to tropical Ameria and widely
cultivated for its starchy edible tubers, which
are reddish-brom with white or ormge flesh
F amily : C onv olv ltloc e oe.

sweet william A usually biennial herb, Di-
anthus barbatus, native to S Europe and widely
cultivated as a garden ornamental. Growing to
a height of 30-70 cm, sweet williams produce
flowers of red or pink in the wild but of vari
ous shades and patterns in cultivated varieties.
F arnlly. Cor y o phyllac e ae.

swift A bird belonging to a widely distributed
fanily lApodidoe: 75 species). 9_23 cm long,
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swifts have grey or brown plumage with white
markings; a wide slightly curved bill, and
forked tail. With scimitar-shaped wings and a
high-speed flight they capture insects and even
mate md sleep on the wing. Order: Apodi
Jormes (swifts, hummingbirds, etc.).

Swift Jonathan (167-77451 Anglolrish
clergyman, poet, and satirist. Born in Dublin,
he lived as a young man in Endlan4 where he
wrote the satire A Tale of aTub (l7M). In U14 he

returned to Dublin" where he became dean of
St Patrick's Cathedral, attacked English rnis-
rule in a series of pamphlets, and wrote his
satirical masterpixe, Gulliv et' s T r av els 117 26\.

swiftlet A smail .swift belonging to a genus

lCollualia;15-2O species) occurring in SE tuia
and Australia. 9-15 cm long, swiftlets ue
echolocation to navigate in the caves where
they nest.

Swinbume, Algemon Charles (1837-

1909) British poet. His poetry, especialy in the
first volume of Pogm s atd Bollads (1s66), is char-
acterized by sensuous flowing rhythms. He

supported republican movements in Europe
and rebelled against convelrtional British
monlity. :

Swindon 1.5134N 147w A town in S Eng-
land, in Swindon unitary authority, Wiltshire.
It developed around the workshops of the for-
mer Great Western Railway. Railway engineer-
ing is still a major employer but there are now
diverse industries as well as flnencial and other
services. Population (1)91 est): 145 236. 2, A uni-
tary authority in S England, in Wiltshire. Area:
230 sq km (89 sq mi). Population (2001): 180061.

Swine fever An bfectious virus disease of
pigs. In young pigs the disease is usually acute,
resulting in death. Animals are treated with
antiserum and antibiotics to cornbat srcondary
infectiorl ln the UK infected animals are
slaughtered.

Swithin, St (d.862) English churchman. He

was appointed Bishop of Winchester in 852. His
tomb in Winchester Cathedral has become a fa-
mous shrine and according'to legend the
weather conditions on his feast day, 15 July,
continue for 40 days.

Switserland, Confederation of (French
name: Suisse; German name: Schweiz; Italian
name: Svizzera) A small landlaked country in
central Europe. Undulating lald in the N rises
to the Jura Mountains in the Wand the AIps in
the S. The ma-brity of the population is C,er-

man, urith large French and Italian minorities.
Economy. although lacking in mineral wealth,

Switzerland owes much of its prospedty to its
terrain and central Europ€an position The lat-
ter has led to its development as a centre for
trade, banking, and insurance, while the rug-
nificent scenery has long been a major tourist
attractiorl The principal exports are machin-
ery watches, chemicals, and textiles. Hisrtr]4 its
celtic inhabitants (the Helvetii) were con-
quered by the Romans in the 1st century Bc
and the region was overru by C,€rman tribes
in the 5th century AD, becoming part of the
Holy Romm Empire in the 10th century. In
1291 Uri, Schwyz, and Nidwalden formed the
Everlasting League, which is traditionally re-
garded as the origin of the Swiss Federation. By
1499 the Federation had achieved virtual inde-
pendence and in the 15th century it b€came an
important centre of the Reformation. In 1648

its independence was formally recognized by
the European powers. The French conquered
Switzerland in lru, but after Napoleon's fall
(1815) the Congress of Vienna guaranteed Swiss
neutrality. Rehgious conflict led to a modified
constitution (1848) by which Switzerland be-
came a unified federal state. It maintained its
neutrality through both World Wars aad has

become the headquarters of many interna-
tional organizations. Switzerland is a member
of the European Free Trade Association but t}le
electorate rejected membership of the Euro.
pean Economic Area in 1992 and voted against
joining the EU in 20O]. In 2002 Switzerland
ended its long tradition of isolationism by lirin-
ing the UN. Official languges: Frenc[ German,
Italiarl and Romansch Currency: Swiss franc
of 100 centimes. Area:41288 sq km (15941 sq

mi). Population (2O03 est): 7336000. Capital:
Bern.

swordfish A food and game flsh, Xiphias gla-
dius, related to tuna and found in all tropical
and temperate seas. It has an elongated body,
up to 46 m long, a triangrrlar front dorsal fin,
no pelvic finl and an elongated swordlike
snout us€d to slash at shoaling fish on which it
feeds. It is the only member of its family
(Xiphiidael.

swordtai! A tropical freshwater flsh of the
gemtsXiphoplwrus, especially X. helleri. It has an
elongated body, up to l:l cm long, and males
have a long swordlike extension of the lower
lobe of the tail fin. Sr /ordtails are naturally
green with a red strip on each side, but have
been bred in mny colours for aquaria. Family
P o e ciliido e : or der : At lEri n i f or m e s.

sycamone A large *maple tre, Acu psando
platonus, native to central and S Europe md
widely grom elsewhere. Up to 30 m tall, it prG

C
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duces winged fruits. The wood is used for vio
lin cases, eruings, md furniture.

Sydney 3355S 15110E The oldest and largest
city in Australia, the capital of New South
Wales, situated on Port Jackson inlet. It is a
commercial, cultural, and fimcial centre. The
N side of Port Jackson is predominantly resi-
dential, industry being located to the S. The
two shores are comected by Sydney Harbour
Bridge (1932), the second largest single span
bridge in the world. Cultural centres include
the Sydney Opera House (opened 79731. Histry.
a penal settlement was established at Port Jack-
son in 1788. Under the governorship of tachlan
Macqurie (1810-21), it developed into a thriv-
ing town. Area: 1735 sq km (570 sq mi). Popula-
tion (1998 est): 3 276 207.

Syenite A range of coarse-grained intrusive
rocks (see rcNEous RocK)consisting mainly of
alkali feldspar or feldspathoids, together with
hornblende and biotite.

syllabaries Writing systems in which each
symbol represents a syllable in the language
rather than a concept (compare IDEocRApHrc
wRITING sysrEMs). The only major language
using a syllabary today is Japmese.

symbiosis Any close relationship between
individuals of two different species of organ-
isms. The term can therefore include para-
sitism (see IARASITE), *commensalism, and
inquilinism (in which one organism shares the
nest of the other), but is often restricted tr
and used synonymously with-mutualism, in
which both partners (symbionts) benefit from
the association. An example of such a symbi
otic relationship is provided by a sea anemone

lAdamsia poliatal, whd.ch lives attached to the
snail shell inhabited by the hermit crab (Eu-
pagurus prideauxii). The anemone protects the
crab, from which it receives food and trans-

Port.

symphonic poem (or tone poem) A one-
movement orchestral composition based on a
literary, dramatic, or pictorial theme. The sym-
phonic poem was invented by "Liszt, who com-
posed a series of such works.

symphony An ordrestral composition. usu-
ally in four movements. The classical sym-
phony evolved in the mid-18th century and was
perfected by Haydn and Mozart: the fast first
movement was generally in *sonata fonn, the
second was slow md expressive, the third a
minuet and trio, and the fourth fast.
Beethoven extended the formal and emotional
range of the symphony, introduiing a chorus

and soloists in the last movement of his ninth
symphony. In the hands of such composers d
Bruckner and Mahler the symphony mder-
went further enlargement: Mahler's eighth
symphony (19tI7) requires a thousand perform-
ers. Sibelius developed a concentrated ap
proach to symphonic writing: his seventh
symphony (1924) is in one movement. In tlte
20th century Nielsen" ShostakoviclL Vaughan
Williams. and others all developed the sym-
phony in differing ways.

qmagogue A Jewish place of worship. The
synagogue probably originated during the
Babylonian exile as a substitute for the Temple
at Jerusalem. ln antiquity it was a public meet-
ing place devoted mainly to the reading and
exposition of the *Toratl- It is now primarily a

house of prayer. The principal piece of furni-
ture is the cupboard (Ark) containing the
Torah scrolls.

synaPse The meeting point betr,yeen one
nerve cell and another (see NEURoNE). The
nerve impulse, as it arrives at the end of one
nerye process, causes a chemical neurotrans-
mitter (e.g. *acetylcholine or noradrmaline) to
be released. This reaches receptors on the op
posite neurone and produces a new nerve im-
pulse.

synchrocyclotnon A type of *cyclotron in
which the frequency of the accelerating elec-
tric field carr be varied to compensate for the
relativistic inoease in the mass of the acceler-
ated particles. This enables energies of up to
500 MeV to be obtained.

stmchrotr,on A partide *accelerator, similar
to the *cydotron in which protons or elec-
trons are accelerated in a circular path by an al-
ternating electdc field The frequency of the
field is synchronized with the energy of the
particles to counteract their relativistic in-
crease in the mass. Proton energies of several
hundred GeV have been attained in these de-
vices.

synchrotron radiataon Electromagnetic
radiation emitted in certain di-rections bry a
iharged particle when the presence of a mag-
netic field confines its motion to a circle. The
particle has to be moving at speeds comparable
to that of Iight for a noticeable amount of ra-
diation to be emitted. Therefore a high mag-
netic field is needed Such fields are used in
*synchrotrons.

SynclinG A trough-shaped fold or domfold
in folded rock strata, t}re strata dipping to-
wards a cmtral axis (compoie ANTIcLTNB). The



859 Syriac

youngest rocks occur in the core unless very
complex deformation has occurred Where t}e
strata dip inwards from all directions the re-
sulting feature is called a structural basin

3yndicalasm A type of *sociallsnL advocared
by Georges S/Jtel (78r'.7-L9221, ultler which the
workers, not the state, would:take over the
productive resources of industfy. Syndicalists
were widely influential in Eulope from the
late 19th century until World War L

Synge, John Millington (lafl-r909) Irish
drarnatist. Most of his plays, which contributed
greatly to the Irish Literary Renaissance, were
inspired by his experience of life in an isolated
Irish community, recorded inTlv Aron Islands
(19f4. His best-known play,The Playby of the
Westerf, World (1907), caused riots at its first
performance.

synodic period The average time taken by
a planet or satellite to return to the same point
in its orbit, relative to the surL as seen from
earth or from the satellite's primary (i.e.

the body it orbits). It is therefore the interval
between *oppositions or between identical
*phases.

synthesizer A device that Gn reproduce the
sounds of conventional instruments electroni-
cally or produce a wriety of artificial tones.
Electronic oscillators produce a range of sig-
nals, which after amplifiGtion md appropri-
ate filtering are converted to sound mves.
Individual circuits can be plugged in and out
by the player, enabling a wide range of sounds
to be produced.

syphilis A sexually transmitted disease
caused by the *spirochaete bacterium Trepo-
nema pallidum. In primary syphilis chancres
(hard ulcers) appear after about 25 days at the
site of infection (usually the geqitals). Weeks or
months later t}te rash of secondary syphilis oc-
curs. Arthritis, menirgitis" and hepatitis may
also occur at this stage. Withouf treatment the
tertiary stage of syphilis may appear up to 30
years later and give rise to a yariety of symp
toms, including large tumour{ike rnasses
(gummas)in many organs, heart disease, blind-
ness, md madness and paralysis Syphilis can be
treated with antibiotics. Several blood tests are
available for diagnosing the disease.

Syracuse (Italian name: Siracusa) 3704N
1518E A seaport in Italy, in SE Sicily. Founded
by Greeks in 734 Bc, it became an important
cultural centre in the 5th century. In 212 Bc
Syracuse fell to the Romans after a three-year
siege. Ancient remains include a Greek temple,

a Roman amphitheatre, and a fortress. Popula-
tion (2004 est): 123 022.

Syr Dary/a, Riverlancient name: Jaxartes) A
river in central Asia rising in the Tian Shan
and flowing mainly W to the AraI Sea Length:
2900 km (1800 mi).

Syria (offlcial name: Syrian tuab Republic) A
country in the Middle East, on the Medirer-
ranean. In the W the Ghab depression runs
N-S. To the E of this is steppe and desert with
some mountains. The main fertile areas are
the coastal strip and the basin of the River
Euphrates (see FERTTLE cREscENT). The pop
ulation is predominantly Muslim (mainly
Sunnites). konorny, largely agricultural Nat-
ural resources indude oil natural gas, phos-
phates, and salt. Syria has a planned socialist
economy; much of its industry is nationalized"
ard land has been redistributed in favour of
the peasants. Hisrorla before the 20th century
Syria extended over much of the Middle East,
including Palestine and Lebanon In ancient
times the *Amorites settled here and later
*Phoenicia flourished Islam was introduced by
conquering Arabs (c ffo AD) and the caliphate
established at Damascus. From the 11th cen.
tury, it was the site of battles with the Cru-
saders. From 1517 until World War I it was lnrt
of the Ottoman Empire. In 1920 it became part
of a French mandate. Demands for Syrian inde-
pendence were finally satisfied in 19,16. It
united briefly with Egypt in the United Arab
Republic (1958-61). In 1!71 Syria Liby+ and
Egypt united loosely in the Federation of Arab
Republics. From 1975 Syria intervened in
Lebanon" at fi.rst as a mediator but later as an
active supporter of certain Muslim factions.
Syria's military presence in Lebanon was for-
malized by treaty in 199L Although formerly
friendly with the Soviet Union and implacably
hostile towards Israel, Syria improved relations
with the West in the 1990s. Syria was ruled by
President Hafz al-"Assad from 1971 until his
death in 2000, when he was succeeded by his
sou Bashar al-Assad- Relations with the USA de-
teriorated again in the 2000s, when Syria was
accused of sponsoring international terrorism.
International pressure led Syria to withdraw
from Lebanon in 2005. Syria is a member of the
Arab League. Official language: Arabic. Cur-
rency Syrian pound of 100 piastres. Area
18s6E0 sq km (tlVz sq mi). Population (2007

estl: 79 374747 . Capita.l: Damascus.

Syriac A Semitic languge based on the di-
altrt of iAramaic spoken in Edessa (now Urfa
SE Turkeyl, It became an important literary

C
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and liturgical language during the 3rd to the
7th centuries AD.

syringa see r[AC; MocK oRANGE.

syrinx The vocal organ of birds, located at the
base of the windpipe. Air from the lungs vi-
brates membranes within a resonating cham-
b€r. MuscuLar tension alters pitctl and the two
halves of the syrinx can produce different
notes simultmeously.

Syros (Modern Greek name: Siros) A Greek is-
land in the S Aegean Sea- The chief town, Her-
mopolis, is the capital of the Cyclades. Area:85
sq km (33 sq mi). Population (latest est):150@.

systole See BLooD PREssuRE: HEART.

Szczecin (C,erman name: Stettin) 53 25N
14 32E A city in l{W Poland, on the River Oder.

It is a major port, the chief export being coal.
History: it became a member of the Hmseatic
League in 1360. Seized by the Swedes (1648) it
passed to Prussia in 1720, remaining under Ger-
man control until it was ceded to Poland in
1945. It suffered severe damage during World
War II. Population (2005 est):411900.

Szilard, Leo (1898-r9el) US physicist, born in
Hungary who in 1934, while working in Eng-
land, conceived the idea of a self-sutaining nu-
clear chain r€actioL He joined *Teller in
persuading Einstein to write to Roosevelt to
warn him of the possibiliry that Gernany
might make an atom bomb first. During World
War II he actually worked on the atom bomb,
but later pressed for the abolition of all nu-
clear weapons.

re



tabasco A hot red pepper or sauce made
from the entire fruits of a variety of the South
Amerim plant Capskum fruilscens and used
to flavour soups, stews, currles, etc. Family:
blanaceae.

table tennis (or Ping+ong) An indmr
game for two or four playersithat originated
in Englald in the late 19th century from *real

tennis. It is played on a table 2i74 m (9 ft) long
and 1.52 m (5 ft) wide, divided across its width
by a net 15.25 cm (6 in) high. The players hit a
small hollow plastic ball with a rubber-faced
wooden bat. A point is scored when the oppo-
nent fails to return the ball after it has
bounced once. The winner of a game is the first
to reach 21 points with at least a twcpoint
lead.

fabriz 3805N ,1618E A ciry in Nw Iran. The
most notable buildings are th€ Blue Mosque
(15th century) and the citadel: it is famous for
its carpets and has an airport and important
rail connections. Population (1996): 1 191 043.

Tacitu+ Cornelius (c.55-e120 AD) Roman
historian. He established his treputation as a
public orator in Rome and became consul in 97
AD; in 112-13 he was governor of Asia In 98 he
wrote two historical monogtaphs, Germdnia
an.d Agrirola, the latter an actount of his fa-
ther-in-Iaw's career. His majnr works, the His-
tozi€s and the Aaf,olt survey Roman history
during the periods 6H6 AD ahd 14-68 AD.

tadpole lhe aqutic larva of frogs and toads.
The newly hatched tadpole feeds on vegetation
but later becomes carnivorous. The external
gills of the young tadpole are gradually re-
placed by internal gills, and efter about ten
weeks the limbs start to appeaf, the tail degen-
erates, the lungs develop, an( the circulatory
system changes to enable the adult to lead a
terrestrial life.

Tadzhikistan, Republic of (or Tejik-
istan) A republic in centrd Asia- targely

mountainous, it contains the Pamir md A]tai
ranges. Some 53% of the population are
*Tadzhiks, with Uzbek and Russian minorities.
Economy. primarily agricultural, although
tlere are mining, engineering, and textile in-
dustries. Health resorts have grown up around
its mineral springs. The economy suffered
badly from the civil war of the 1990s. Histo/y:
the region converted to Islam in the 7th cen-
tury. Ru]ed by the Uzbeks from the 15th cen-
tury, Tadzhikistan was taken by Russia in the
1850s. It was a coNtituent republic of the So-
viet Union from 1924 until it gained indepen-
dence in 199L A violent struggle between the
ex{ommunist government and Muslim rebels
broke out in 1992; a ceasefire was signed in 1994
but subsequent elections were boycotted by
the opposition and fighting recurred Peace
was secured by a further agreement (1997),

which involved a degree of power sharing.
Tadzhikistan's cooperation with the USA in its
*war on terrodsm (2001) in neighbouring
Afghanistan has led to closer relations with the
West. Official language: Tadzhik. Currenc)4
somoni of 100 dinars. Area: 143m sq km
(55240 sq mi). Population (2003 est): 6535000.
Capital Dushenbe.

Tadzhiks An Iranian Muslim people of
Afghanistan and parts of Turkistar They prac-
tise agriculture, $owing cereal and fruit trees,
and are traditionally traders, because of their
position on the caravan routes berween Chi.na"
India, arrd Persia- They speak Tadzhilq a form of
Persial

faegu 3ss2N 12836E A city in SE South
Korea" the capital of North Kyongsang
province. An old cultural centre, it has an im-
portant textile industry. Population (1995):

2249739.

Taft William Howard (18s2-1930) us
statesmaD: Republican presidmt (1909-13).

Taft's conservative presidency was character-
ized by antitrust legislation and high protec-
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tive tariffs, which split the Republican vote NationalistGovernment(seeGUoMINDANG)in
and lost the 1912 election to the Demmrats. 1919. Population (2000 est): 2 641 312.

re

fagore, Rabindranath (1861 1941) Indian
poet, philosopher, and teacher. He resigned his
knighthood in 1919 as a protest against the
*Amritsr massacre. He advtrated cultural
links between the East and the West and won
the Nobel Prize for Literature in 1913 after the
publication in English of Gitanjali 11912]l, a vol-
ume of spiritual poetry.

fagus, River lPortuguese name: Tejo; Span-
ish name: Tajo) A river in SW Europe. Rising in
E central Spain, it flows NWand then S]w to the
Atlantic Ocean at Lisbon. Length: 1007 km (626
mi).

Tahiti The largest of the Striety Islands in the
S central Paciflc Ocean, in French Polynesia.
Mountainous and famous for its beauty, it was
*Gauguin's home for two years (1891-93). Set-
tled by Polynesians in the 14th century, it was
nrst visited by Europeans in il67. It became
French in 1842. Tourism is important, and
copra, sugar cane, vanilla, md coffee are ex-
ported. Area: 1005 sq km (388 sq mi). Population
(latest est): 116 000. Chief town: Papeete.

Tai Poples of SE Asia ud Crina who speak a
group of related languages probably belonging
to the Sino-Tibetan family. They are tradition-
ally rice cultivators and Theravada Buddhists
Major groupings are the Thai or Siamese, the
Lao, Shan, md Lu.

taiga The coniferous forests, composed
chiefly of spruces, pines, and flrs, in the N
hemisphere in subpolar latitudes. It extends
from Norway across Sweden, Finland, and Rus-
sia (including Siberia). The coniferous forests
of North America are also knom as taiga.

tailorbird A S Asian *warbler belonging to
the genus )rthotomils (9 species), named after
its habit of sewing the edges of a large leaf to-
gether to form a bag in which the nest is built.

Tainan zs otN t2014E A ciry in sw Taiwan. It
is the island's former capital (1683-1891). Popu-
lation (2000 est): 728 060.

taipan A small-headed *cobra, Oxyuranus
scutellatils, that occurs in NE Australia and New
Guinea. Up to 3.3 m long, it has a ridged brom
back and a yellow belly. Its venom contains a
blood-clotting agent that is fatal within a few
minutes.

Taipei (or Taibea) 2500N 12132E The capital
of Taiwan, in the N of the island. Founded in
the 18th century, it was under Japanese occu-
pation (1895-1915) and becme the seat of the

Taiping Rebellion (1851-64) A peasant re-
bellion in China that seriously undermined the
Qing dynasty. In 1851 a Hakka p€ffint, Hong
Xiu Quan, raised an army of rebels and
marched N, capturing Nanjing in 1853. They
then marched on Beijing but imperial forces,
and cold weather, drove them back. When Nan-
jing fell, Hong and his followers committed
mass suicide.

Taiwan (official name: Republic of China)An
island off the SE coast of mainland China Ta
gether with several nearby islands, induding
the Penghu Islands and the islands of Jinmen
and "Mazu, it comprises the so-called Republic
of China. Taiwan Island is largely mountain-
ous, and twGthirds of the lmd is under forest.
The people are predominantly Ctrinese. Econ-
ofiy. t}re ba.lance of the economy has shifted
from agriculture to industry and services. Iron
and steel are important and the Large volume
of exports also includes television and radio
sets, mass-produced plastic goods, chemicals,
and textiles. As well as coal, gold, and other
minerals, oil, and natural gas have been found"
although timber remins the main mtural re-
source. The chief crops are sugar cme, rice, and
sweet potatoes. HisttrI the island, named For-
mosa ('beautiful") by the Portugrese, who dis-
covered it in 1590, was ceded by China to Japan
in 189. It surrendered to C,en *Chiang Kaishek
in 1915 and after the defeat of his Nationalist
("Guomindang) government by the Chinese
Communists he fled here in 1919. Following
tlreats by the People's Republic of China the
USA undertook in 1955 to protect Taiwan from
attack. However, Taiwan's importance in inter-
national affairs dirninished, and in 1979 the
USA established diplomatic relations with
mainland China and severed those with Tai-
wan. Taiwan is now recognized by less thm,l0
countries. Relations with China improved in
the early 1990s but declined in 1995-96, when
Taiwm embarked on democratic elections and
China carried out military exercises in the Tai.
wan Strait. The Goumindang's so-year domina-
tion of Taiwanese politics ended in 2000, when
Chen Shui-Bian of the Demmratic Progressive
Party was elected president: he was narrowly
re-elected in 2004. Offlcial language: Mmdarin
Chinese. Currenry: new Taiwan dollar of 100
cents. Area: 35981 sq km (13 892 sq mi). Popula-
tion (2003): 22 569000. Capital: Taibei.

Taiyuan 37s0N 11230E A city in NE china,
the capital of Shanxi province. An ancient for-
tifled city, it is a centre of technology, cmlmin-
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ing, and heavy industry. Population (2003 est):
1970304

fajikistan See reoznrxrsrAN, REpuBlrc
oF.

faj Maha! The mausoleum in Agra (N India)
built (1631-53)for Mumtaz-i-Mahal, wife of the
Mogul emperor, "Shah Jahan, who is also
buried here. Set in formal gatdens, the Taj
Mahal is built mainly of white marble, deli
cately carved and inlaid with precious stones.

talapoin The smallest *guenon monkey, Cer-
copithecus talapoin, of cerlLtai West Afrie, also
called pygmy guenon Only 30 cm long, it in-
habits swampy forests. It has qlive-green fur
and conspicuously swollen genitals.

talaq An Islamic extra-judicial law of divorce
enabling a husband to unilaterally divorce his
wife by repudiating her three times. The mar-
riage is then dissolved, unless the husband re-
vokes the pronouncement during the next
three months or, if the wife is pregnant, before
the child is born.

talc A white or green mineral of hydrated
magnesium silicare, MgJSipoXQH),, with a lay-
ered structure. It is soft (hardness 1 on *Mohs'

scale) and greasy. Soapstone (steatite) is a rock
consisting almost wholly of talc Besides its use
as talcum powder, it is used as a flller, Iubri-
cant, and soft abrasive.

faleban (Pashto: seeker) A urilitant Sumi
Muslim organization that controlled most of
Afghanistan from 1996 until l4te 2001 It im-
posed strict Islamic law, proscribing nearly all
Western influences md denying women access
to education and paid work. In Oct 2001 the
Taleban's links with "alQaida prompted mas-
sive US air strikes (see wAR oN TERRoRISM)
and the regime collapsed withln weeks. Tale-
ban fighters have since maintained a flerce
guerrilla campaign against the Afghan govern-
ment and NATO forces.

talipot palm A *palm tree, Corypha umbrac-
ulirera, cultivated in India and Burma. Its
trunk bears fan-shaped leaves up to 5 m in di-
ameter. The pyramid-shaped flower cluster,
more than 7 m tall, is the largest in the plant
kingdom. The seeds are used for buttons and
the leaves for matting, fans, and thatching.

Talleyrand (Charles Maurice de Talleyrand-
P6rigord; 1754-1838) French politician and
diplomat. He was foreign minister from f97
until 1807, and again under the restored Louis
XVIII. He representd France at the *Congress

of Vienna and was ambassador to Great Britain
(1830-34).

Tallinn (Cf,rman name: Reval) 5922N z44BE
The capital of Estonia, a port on Tallinn Bay in
the Gulf of Finland. Its varied industries in-
clude shipbuilding. A member of the Hanseatic
League, it was a prominent trading centre in
the middle ages. Population (2004 est): 396 375.

Tallis, Thomas (c.15o5-85) English com-
poser. He was ;bint organist of the Chapel
Royal with his pupil Byrd. In 1575 he and Byrd
produced Contiones Safiae, a coll€ction of their
motets. Tallis' most famous works are The
Lamentations oJ leremiah anid. Spem in Alium.

Talmud Two of the most important works of
Jewish religious literature: the Babylonian and
the Palestinian (or Jerusalem) Talmud. Both
Talmuds have the same form: they are written
in a mixture of Hebrew and Aramaic and are
presented as a commentary lgemaral on rIrc
*Mishnah They contain records of rabbinic
discussions, concentrating especially on ha-
lakhah The rabbis mentioned in the Talmuds
are called Amoraimi the Palestinian Amoraim
flourished in the 3rd and 4th centuries an; the
Babylonian Amoroim continued to about 500.

tamarin A South American monkey found in
open woodland and forests, closely related to
*marmosets. Tamarins have tusklike lower ca-
nine teeth and feed on fruit, insects, eggs, etc.
Chief genera: Leontocebus (27 spcies), Leontideus
(3 sp€cies); famib4 Callithriidae.

tamarind A:: evergreen treqTamailndus in-
dica, cultivated in tropical regions for its fruit.
It bears clusters of yellow flowers. The fruit is
a plump pod containing seeds md a bitter-
sweet pulp, which is used in chutneys, curries,
and medicines. Famlly. k guminosae.

tamarisk A tre€ or shrub belonging to the
gerljs Tomarix (90 species), native to W and S

Europe, central Asia" and India. Tamarisks have
small scalelike leaves, feathery clusters of
small pink flowers, and dep roots. They have
been widely planted to stabilize sand dunes. T.

monnifera of the Middle East and central Asia
exudes a sweet white edible substance (manna)
from the stems. The false tamarisks (genus
Myricariai 10 species) are native to temperate
Eurasia" Family: Tamaricac eae.

Tambo, Oliver (1917-93) South African
politician; president of the Afrim National
Congress Ogn-q). A lawyer, he was arrested
with Nelson *Mandela in 1955, but released a
year later. From 1960 to 1990 he directed ANC
activities from outside South Africa.

Tamerlane See rruun.
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Tameside A mitary authority in NW Eng-
lmd" in Greater Manchester. Area: 103 sq km
(,1o sq mi). Population (2001): 213 045.

Tamil A Dravidian language of S India and Sri
Lanka. It is the official language of the state of
Tamil Nadu. There are several regional dialects.
It is written in a script known as Vattelluttu
and there are marked differences between the
written and spoken forms. Tamil society,
mainly Hindu, is stratifled into caste groups.

fampere (Swedish name: Tammerfors)
6132N 2345E The second largest city in Fin-
lmd. It has a 20th-century cathedral and a uni-
versiry (1925). Its manufactures indude railway
rolling stock, textiles, wood pulp, paper, and
footwear. Population (2000 est): 193U4

Tampico 2218N 97 52W A porr ard winter re-
sort in SE Mexico, on the Rio Pmuco. Oil refin-
ing is the chief industry. Population (2000 est):
294789.

tanager A brightly coloured songbird be-
longing to a family [hraupidae:2Z2 species) oc-
curring in tropiel and subtropical America-
Tmagers are 10-20 cm long, plumpish, with a
short neck and a conical bill. They live mainly
in forests and feed on fruit, nectar, and insects.

Tang (or T'ang; 618-906 eo) A Ctrinese dy-
nasty that established an empire extending
over much of central Asia and Korea- ln Tang
times foreign trade was encouraged and many
Ctrinese scientific inventions, such as gunpow-
der, spread to the West. Arts, especially poetry,
flourished, printing was invented, and paper
money was used for the first time. In 751 Arab
forces recaptured Turkestan and the Tang em-
pire began to disintegrate. Two rebellions
finally led to the collapse of the dynasty.

Tanganyika, Lake A lake in E central
Africa" in Democratic Republic of Congo, Bu-
rundi, Tanzania. and Zambia. It is drained in-
termittently to the W by the River Lukuga-
Area: about 33 00o sq km (12 B8 sq mi).

tangent A straight line touching a curve at
one point only or a plane touching a curved
surface at one point only.

tangerane The fruit of a tree, Citrxs reticu-
Iata, also called mandaril nativ€ to SE Asia and
culti\rated in the S USA and the Mediterranean
region. The orange fruit, whirh peels easily and
readily splits into segments, is usually eaten
fresh- Many varieties have been developed, in-
cluding the satsurDa and clementine.

Tangier (or Tangiers) 35,lSN 5 45W A port in
N Morocco, on a bay on the Strait of Gibraltar.

An important Roman town, it was established
as an international zone in 1923. Its interna-
tional status was abolished on Moroccan inde.
pendence (1956). Its industries include cigarette
and textile manufacture, fishing, and market
gardening, and it is also a tourist centre. Popu-
lation (1994 est): 521 735.

tank An armour-plated military vehicle tlut
is self-propelled on caterpillar tracks and typi-
cally armed with a gun (usually turret-
mor:ated) and machine grurs. Tanks are
classified as main battle tanks (MBTs), for inde
p€ndent operation, and light tanks, for recon-
naissance and other specialized uses Based on a
design of Sir Ernest Swinton (1t68-1951), they
were first used during the Somme offensive in
September 1916. In World War Il tank battles
across Europe and N Africa replaced the static
trench warfare of World War l. Modern tank
development has concentrated on improving
weapons, armour, and computer-aided naviga-
tion and 6re cootrol.

tanker A seagoing vesset equipped with a
large cargo tank for transporting liquids, espe-
cially oil. The forenrnner of the modern tanker
was built in 1885; modern suprAnkers with a
carrying capacity of 75000 tonnes were devel-
oped after World War II. Ultra-Large Crude
Carriers (ULCCs) have deadweights of up to
nearly half a million tonnes.

Tannh$user (c.t20o-c.t2zol c€rman poet. a
Minnesinger several of whose lyrics survive.
Wagner's opera is based on the legend of his se-
duction by Venus, his life of sensuality at her
court, and his pilgrimage to seek papal for-
giveness.

tannin (or tannic .cid) One of a group of
phe[ol derivatives present in the bark, leaves,
fruits, and galls of many plants. Tanniru are
used as mordants for many dyes, in tanning
leather, and in making ink.

tansy A perennial hetb, Ta@cetum (or
Chrysonthemum\ vulgare, native to temperate
Eurasia. It has flat-topped clusters of yellow
flowers and was formerly cultivated for its
aromatic leaves, used for cooking and medici-
nal purposes. Family Conpositoe.

tantalum (Ta) A very hard grey dense metal-
lic element, discovered in 1802 by A K. Ekeberg
(7767-1873\.It is similar to niobium (Nb) and is
difficult to separate from it. Tantalum occurs
naturally in the ore columbite (Fe(Nb,Ta)rOJ It
is resistant to chemical attack and is used in al-
loys, for example in surgical mterials for im-
plantation in the body and in incandescent
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filaments. The oxide (TarQ) is gsed in specia.l
glass, with high refractive index, for camera
lenses. At no 73: at wt 180.94t1; mp 3020'C; bp
H58 + 100"C.

fantalus A legendary Greek king of Lydia,
son of Zeus and Pluto and father of *Niobe and
*Pelops. In Hades he was punished for certain
offences against the gods by being made to
stand within reach of water and fruits that
moved away whenever he tried to drink or eat.

Tantras A group of Sanskrit religious texts
written in India in the sth century eo. They
form the basis of esoteric systems of medita-
tion in both Hinduism and Buddhism. In the
Tatrtric yoga of Hinduism, two principles are
postulated Shiva and Shakti. rnble and female,
mind md creative energy. The objrt of tmtric
practices is to arouse the female element and
ultimately to unite it with the male principle.
Tantric Buddhisn involves an elaborate system
of meditation by means of mudras (gestures),
mantras (symbolic sounds), and mandalas (dia-
grams). The imagery of sexual union is the dis-
tinctive feature of both systems.

Tanzania, United Republic of A country
in East Africa, on the Indian Ocean. It consists
of a mainland area (formerly the republic of
Tanganyika) and the islands of *Zanzibar and
Pemba, as well as some smaller islands. The
land rises from the cc$t through plateaus to
mountains, especidly in the N, With Mount Kil-
imanFro at 5950 m (19520 ft). The majnrity of
the population is African, mainly of Bantu ori-
gtn. konomy. chiefly agricultural, with much
subsistence farming. In mainland Tanzania tlte
chief crops are cottorl maize, and Gssaulz,aru-
ibar (with Pemba) is the world's largest pro-
ducer of cloves, with coconut6 as the second
cash crop. Food crops include rice, bananas, and
cassava- Minerals include diamonds, gold, til"
and salt; coal and iron have been found as has
offshore gas. There is little in{ustry and Tan-
aia remains one of the world's pmrest com-
tries. HistorJ4 important prehlstoric remains
have been found by the *Leaftey family. Tan-
ganyika was occupied by the C,€rmans in the
1880s, becoming a G€rman prot€ctorate in 1891.

After World War I it was under British rule. It
gained independence in 1961 and in 1962 be-
came a republic within the Commonwealth
with Julius Nyerere as its firbt president. In
l9el Tanganyika and Zanzibar irined to form
tlre United Republic of Tangahyika and Tatz-
ibar, now known as Tanzania. li 19n it became
a oneparty state. Plans to create a multiparty
system were endorsed in 1992. In 1995 elections
resulted in victory for the ruling Party of

the RevolutioL The current president (since
2005) is Jakaya Kikwete. Recent years have seen
a growing separatist movement in Zanzibar.
Official languages: Swahili and Englistr- Cur-
renqr Tanzanian shilling of 1m cents. Area
9,15087 sq km (364900 sq mi). Population (2007

est): 39 384 223. Capital: Dodoma.

Taoism Emerging in the 5th centurjr Bc, TaG
ism is one of tlte two great native Chinese
religiophilosophical systems (the other is C-on-

fucianism) and a major influence in the devel-
opment of Chinese culture. The goal of Taoism
as a philosophy is joyful, mystical, and practical
harmony with the universe. Yin (the feminine)
balances yang (the masculire). Te (virtue) and
ch'i (energy) represent the power of effortless
action accessible to the Taoist. Taoism empha-
sizes breath control, diet, exercises, sexual con-
tinence, and chemical eliirs as a means of
achieving immortality. Since the Cultural Rev-
olution (1965-68) religious Taoism survives
mainly in Taiwal Western interest bas been
aroused by philosophical Taoism, especially by
the I Ching, an oracular work that claims to
demonstrate purpose in chance events.

tape recorder A device for recording and
playing back sound stored on magnetic tape,
which is usually wound trto cassettes or car-
tridges. ln recording, the sound is converted to
an electrical signal by a *microphone, am-
plified, then fed to an electromagnet in the
recording head The varying 6eld of the mag-
net leaves a pattern of rragnetization in the
iron (or sometimes chromium)oxide coating of
the tape. To play back, the magnetized tape in-
duces a current in a coil u it passs the reprG
ducing head. The coil current is then amplified
and fed to loudspeakers.

tap€worm A parasitic hermaphrodite *flat-

worm of the class Cestoda (about 3000 species).

Tapeworms range from 20 mm to 15 m in
length and anchor themselves inside the intes-
tine of their host by mems of hooks and suck-
ers on the head The body consists of a chain of
progressively large segmentS through which
food is absorbed. The terminal segments-full
of eggs-are regularly shed, passing out of the
host's body to infect a secondary host, where
larvae invade muscle tissue. Species infmting
man include the beef tapeworm gaenia sogi-
n4to) and the pork tapeworm (?. solium).

tapir A shy nocturnal hoofed m:rmmal be-
longing to the genus Tapirus (4 species). The
largest species is the black and white Malaym
tapir [. indicus), reaching about 1 m at the
shoulder and weighing up to 350 kg. Other

C



tar 866

D

species are brown. All have a large head with a
short fleshy snout. Young tapirs are mrked
with white spots and stripes. Tapirs inlHbit
forests near water, feeding on leaves and
shmts. Family To piridae; ord.et: Perisstfloctyla.

tar A thick black semisolid substance of or-
ganic origin, especially cmltar obtained when
cml is heated to over 1000'C in the absence of
air (1 kg of coal yielding about 50 g of tar). Tar
cm be used as it is, or can be distilled to prG
duce a wide range of organic chemicals includ-
ing benzene, mphthalene, and anthracene and
their derivatives. The substance remaining is
called pitch.

Tara 53 34N 5 35w A village in rhe Republic of
Irelard, in Co Meattl The Hill of Tara was the
ancient religious and political centre of Ireland
and here the early Irish Kings lived md were
crowned.

Tarantano, Quentin {1%3- ) US fllm di-
rector and screenwriter, noted for his violent
stylish crime dramas, which include Resmoir
DoEs 1198.31, Pulp Fictioa (1991), and the two parts
of K,ll B,ll (2003, 0a).

tarantula A large dark hairy spider (up ro 75
mm long) of the family Theraphosldoe,fortnd, in
tropical America- Many tarantulas live on trees
or in burrows in the soil, feeding mainly at
night on insects and occasionally frogs, toads,
mice, and sma.ll birds. Their poisonous bite is
painful but not fatal to man. The name was
originally given to a *wolf spider (Lycosdtaren-
rulo) of Taranto (Italy).

taro A IErennial herbaceous planr; Colmasia
esculeflto, also known xs gd(q, desheerL and gle-
phant's ear. native to tropical Asia and widely
cultivated in tropical arrd subtropical areas for
its edible tubers. The tubers, which are large,
starchy, and spherical contain more protein
than potatoes and are eaten cooked as vegeta-
bles or made into puddings or bread Family:
Araceae.

tarot A pack of 78 cards used primarily in for-
tune telling, although they are also the fore-
runners of modern playing cards. They
originated in l4threntury IEly. The original
pa.ck is now known as the Greater Arcana; this
consists of 22 cards (believed to correspond to
the Ietters of t}le Hebrew alphabet)-21 num-
bered cards representing natural elements,
vices, md virtues and a 'F@1" (the original
irker). During the 14th century these were
combined with 55 cards, now known as the
I€ss€r Arcana, in 4 suits: cups, swords, coins,
and rods, representing clergy, nobility, mer-

chants, and peasants. Each suit consists of num-
ber cards from one to ten and four court cards:
king, queerg'knave and knight.

Tarquin the Proud (Tarquinius Superbus)
The last King of Rome, who ruled. according to
Romm tradition from 534 to 510 Bc. Tarquin is
probably a historical figure but many myths
evolved to account for the nickname Sulrrbus.

taragon A perennial herb, Artemisia dracun-
cuhrs, native to central Asia and widely culti
vated It has slender lavs and flowers, which
are often dried and used in salads, sauces, pick-
les, etc. It also yields an esseotial oil used in
cooking and perfumery. Family: Compositae.

tatlier A small nocturnal *prosimim pri-
mate belonging to the genus Talsius (3 species),

of Surnatra Borneo, Celebes, and the Philip
pines. 22-43 cm long induding the naked tail
(13-27 cm), tarsiers have enormous eyes, large
hairless ears, and gripping pads at the end of
their digits. They are mainly arboreal Family:
Tarsiidae.

TaEus 3652N u52E A town in central S

Turkey, near AdarE The first known settle-
ment here was Neolithic; it was Asryrian for
many centuries and an important town in the
Roman and Byzantine Empires. St Paul was
born here. Population (1997): 190 18a.

Tashkent 41 16N 69 1i!E The capital of Uzbek-
istm. It is the oldest and largest city of central
Asia, being a major communications, indus-
trial, and cultural centre. Textiles, food- and tG
baccoprocessing, and chemical industries are
important. HiJtorI dating from at least the lst
century Bc, it fell successively to the Arabs (7th
century) and the Turks (12th century). It was
captured by Russia in 1E65. Population (.1998

est): 2 124 000.

Tasmania An istand state of Australia, sepa.
rated from the SE corner of the mainland by
Bass Strait. Discovered by the Dutch navigator
Abel Tasman (c. 15031 1659) in 1642 it was
called Van Diemen's I^ard, after Tasman's 1n-
tron, until 1855. Agriculture is important with
dairy farming, sheep rearing, ard apples and
hops. More than 40% of the island is covered by
forest and the export of wood chips to Japan is
a signitrcant industry. Iarge mineral deposits
include tin iron ore, zinc, la4 md opper.
Area: 68332 sq km (26383 sq mi). Population
(1999 est): 470 2@. Capital Hobart.

Tasmanian deyil A carnivorous mar€upial
Satophilusharrisi now restricted to Tcmia
About 1 m long, it is black with a large head
and wide Fws containing doglike teetll Srrong
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and heavily built, it feeds on Wallabies, birds,
and liz-rds and fights ferocioqsly when cor-
nered. Familyr Dasyuridae (dasyures[

Tasman Sea A section of the SW Pacific
OcearL lying between SE Australia and Tasma-
nia on the W and New Zealand bn the E. Area:
about 2 300 m0 sq km (900 Un { mi).

Tasso, Torquato (1544-95) Italian poet. He
joined the court of the Este farhily at Ferrara
where he wlote Aninta (1573) and his malrr
work, the epic Gentsalemme Libqata 11575i pub-
lished 1581). He later suffered from mental in-
stability.

fatars A mainly Muslim peoplg, living mainly
in the Tatar Republic of Russia"lwho belong to
the NW division of the Turkic-speaking peo-
ples. They traditionally lived by farming md
herding. The Tatars are descended from peo-
ples associated with t}te Monqol empire and
the name was often used to refer to all the no-
madic Turkic and Mongol peoples of the
stePpes.

fate Galleries Two art gallsies in London.
The original Tate Gallery was built on Millbank
in 1897 with the financial support of the sugar
merchant and philanthropist $ir Henry Tate
(181H9). Higilights are its Pre-Raphaelite
works and paintings by Turnen, housed in the
Clore Gallery since 19t|7. Newlbranches were
opened in Liverpool (1988) md in St lyes, Com-
wall (1993). In 1999-2000 the former Bankside
power station, on the S bank bf the Thames,
was converted into Tate Modera; this now
holds the collection of internitional modern
art, leaving the Millbank gallery (Tate Britain)
for British $,orks.

fafua Mountains Two mountain ranges in
central E Europe: the High Tatras which
extend 90 km (56 mi) E-W along the Polish-
Slovakian border md constitqte the highest
area of the *Carpathian MountEins, and to the
S, the Low Tatras, which run pqrallel for some
150 km (93 mi) and rise to 2043 m (6703 ft).

faunton 51otN 306w A market town in Sw
England, the administrative cqntre of Somer-
set. The Great Hall in the 12th-century castle
was the scene of Judge Jeffreys' Bloody Assizes
(1685). Service industries nor,y predominate;
there is also precision engineering and the tra-
ditiond cider making. Population (1996): 60 300.

Taupo, Lake 1or Taupomoana) The largest
lake in New Zealand It lies on the volcanic
plateau of central North Island and is drained
by the Waikato fuver. Area: 616 sq km (238 sq
mi).

tautomeri3m &e rsoMERs.

Tavener, Sir John (194t- | British com-
poser. His earlier compositions include the caa-
tata The Whale (1966) and the opera lherdse
(1979). Iater works, such asTlu' kotectingveil
(1989) and Mary oJ Egypt (1992), are influenced
by the liturgy of the Russian Orthodox Churcll

favemer, ,ohn (c.1495-1545) English com-
poser. He became choirmaster at Cardinal Col-
lege (later renamed Christ Church) Oxford, in
1526. In 1528 he was imprisoned for heresy and
left Oxford in 1530. He became a paid agent of
Thomas Cromwell and gave up music. He left
28 motets, a Te Deum, 8 masses, and some in-
strumental music.

tawny owl A common *owl, Strix aluco, oc-
curring in Europe and SE Asia. It has short
rounded wings, dark-brown eyes, a mottled
brown plumage, and lacks ear tufts.

taxidermy The art of making lifelike zoo-
logical models of oeatures by prerering their
skins and mounting them on suitable dum-
mies. Taxidermy dates from the 17th century;
improved technology and the use of plastic
body forms have resulted in greater degrees of
realism.

taxis'l'he movement of a living organism or
cell in response to an external stimulus: the
movement is either towards or away from the
stimulus, ie. a positive or negative taxis.
(Xremotaxis is the response to a change in the
concentration of a chemical. Many insects, for
examplg respond chemotactically to the scents
emitted by the opposite sex. Phototaxis is the
response to light: cockruches are negatively
phototactic. Conrpare rRopIsM.

taxonomy The study of the classification
and nomenclature of organisms. The principles
of taxonomy were established in the 18th cen-
tury by the work of *Linnaeus (see olso arNo-
MrAL NoMENCLATURE). As far as possible,
organisms are arranged into a hierarchy of
groups (called taxa) based on degrees of rela-
tionship (see pHyLocENY). When knowledge of
the evolution of a group is lacking, taxonomy
is based on structural and other similarities.
The basic unit of classification is the *species.

Related species are grouped into genera, which
are arranged into orders and then classes,
phyla and finally kingdoms. In most modern
classifications five kingdoms are recognized:
Aninlalio (animals), Plantae (plants[ Fungi" Boc-

teris (ot Prokaryotoel and Protoctisto (which in-
cludes algae, protozoa, and slime moulds).

Tay, River The longest river in Scotlan4 ris-
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ing in the Grampian Mountains and flowing
through Lmh Tay. It enters the North Sea

through the Firth of Tay. Length: 193 km (120

mi).

Taylor, Dame Elizabeth (D32- )us film
actress, born in England. She began her carer
as a child star, notably in NationalVeleet ll944l.
Her other films hclude Cleopato (1952) and
Who's Af raid of Virginia Woofiz (1966), in both
of which she costarred with Richard *Burton,

to whom she was twice married: she has had six
other husbands. She was created a DBE in 2000.

Taylor, Zachary (1784-1850) US statesman
and general; president (18,19-50). In the "Mexi
can war (1845-.1t1) he won the victory of Buena
Vista although his forces were outnumbered
by four to one.

fbilisi lformer name: Tiflis)4143N 4448E The
capital of C,eorgia (Asia), on the fuver Kura- En-
gineering and the manufacture of textiles,
wine, md food are the principal conomic ac-

tivities. Historl4 founded in the mid-sth cen-
tury, it fell successively to the Persians,
Byzantines, Arabs, Mongols, Turks, and (in 1801)

to the Russians. Population (1997 est): 1 398968.

Tchaikovsklr, Peter llich (1840-93) Russian
composer. He became professor at the Moscow
conservatoire in 1866. After the success of his
f,rst piano concerto, Tchaikovsky was offered
finalcial support from Nadezhda von Mrck
(1831-%), a wealthy widow, whom he never
met. Arnong his compositions are six sym-
phonies, including t\e Pathbtique (1893), three
piano concertos (one unfinished), a violin con-
certo, string quartets, the op€ra Eugene Onegin
(1877-78\, md the ballets Swan lakr 11876-771
and the Nutcracker (1891-92).

tea The dried leaves and shoots of the ever-
green shrub or tree, Camellia sinensis, which
yield a beverage when infused with water. Na-
tive to parts of India and China, the tea plant
has three malrr varieties-Ctrina, Assarn" and
Cambodia-and numerous hybrids. The shoots
and young leaves are picked by hand and left to
wilt before b€ing lightly rolled and dried. The
major tea exporters are India and Sri Ianka:
most of China's production goes for home con-
sumption. Tea is usually sold in the form of
chopped leaves-loose or contained in small
porous paper bags (tea bags). Its stimulating ef-
fect is due to the caffeine content (about 35%);
flavour depends on the presence of volatile oils,
and tannins are responsible for its colour. Fam-
ily.Theaceae.

teak A tropical tree,Tectonia grandis, native

to SE Asia and cultivated for its timber. It
has small white flowers md fleshy fruits. The
aromatic golden-yellow heartwOod becomes
brown when seasoned md is very hard and
durable, being used for furniture, door and
window frames, etc. Burma is the major teak
exporter. Family: V erbenaceae.

teal A smail dabbling duck, Anas crecco, of the
N hemisphere, nesti.ng on marshes and winter-
ing on mudflats and estuaries. It feeds on
water plants and aquatic invertebrates. Drakes
are grey and have a chestnut head and a white
wing stripe: females are mottled brown and
both sexes have a green-and-black wing patclL

tear gas (or lachrymator) A substance, gen-

erally an atomized liquid rather than a gas,

that is used to control crowds by causing acute
eye irritation with temporary blindness and
copious flow of tears. Chlormcetophenone
(Mace)is the best-known example.

teasel A biennial herb, Dipsacus fullonum,na-
tive to Europe, W Asia, and N Africa The
prickly stems grow to a height of 2 m and bear
conical heads of blue, purple, or white flowers
with stiff hooked bracts. The flower hads of
fuller's teasel lD. fnllonum sotivils) were for-
merly used to tease fabrics. Family Dipsacaceae.

technetaum (Tc) A silvery-grey radioactive
element that was tlte flrst to be produced ar-
tificiaily. It does not occur naturally on earth
but has been obaerved spectroscopically in a
number of stars. It is chemically similar to rhe-
nium and the compound KTcO; is a remarkable
corrosion inhibitor in steels. At no 43: at wt
(e8); mp 2204'q bp 426s"c

tectonics The study of the maFr structurd
features of the earth's crust and ttre processes
by which they ue constructed. See olso PLATE
TECTONICS.

fedder, Arthur William, lst Baron
(1890-1%7) British air marshal. He .lirined the
Royal Flying Corps in 1916. In World War II he
was appointed (19,10) to command the RAF in
the Middle East and then (1913) in the Mediter-
ranean. He became Eisenhower's deputy in
1914 and contributed to the success of the Nor-
mandy landings.

Teet River A river in N England. Rising in
the Pennines in Cumbria it flows E through
Co Durham to })in the North Sea in the
Teesmouth estuary. Teesside is the industrial
district on the estuary, consisting of Stockton-
on-Tees and Middlesbrough. Length:113 km (70

mi).

teeth Hard structures in the moutll embed-
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ded in the jaws, used for biting and chewing
food. The human adult (permartent) dentition
consists of 32 teeth, including incisors (8), ca-

nines (4), premolars (8), and molars (12), which
replaces the milk (deciduous)'dentition of
young children. The third mblars (wisdom
teeth) do not normally appear until the age of
about 20. The crown of a tooth onsists of very
deme hard emel (largely *apatite) overlying
the yellow bonelike dentine, which is slightly
spongy and very sensitive to touch, tempera-
ture, md pain. The pulp at the qentre contairu
blood vessels and nerve fibres. See also ort-
TISTRY.

enamel

dentrne

9um
pulp cavity

and was greatly enlarged during the 20th cen-
tury. Population (1995): 6 758 845.

Tehran Conference (1943) The conference
in World War II attended by F.D.Roosevelt
(USA), Stalin (Soviet Urdon), and Churchill (UK).

Its chief purpose was to coordinate Allied strat-
egy inWmd E Europe.

fe Kanawa, Dame Kiri (1914 ) New
Zealand soprano. She made her major debut in
t}]e Mqrriage of Figaro at Covent Garden in 191
She was made a DBE in 1982.

tektites Small glassy objects, which have
been found in certain parts of the earth, often
stewn over immense areas. They are apparently
composed of rapidly cmled molten material,
probably terrestrid in origin and formed dur-
ing the impact of giant meteorites.

Tel Aviv-Jaffa 32 OsN 34,16E Acity in central
Israel, on the Mediterranean ccst. It is the
largest city in Israel, and the country's com-
mercial, industrial, md cultural centre. The
city's port is at Ashdod, to the S. History. Tel
Aviv was originally a suburb to the N of Jaffa"
founded in 1909 to relieve the overpopulation
of the Jewish quarter. Following tension be-
tween Ambs and Jews, the two towns were sel>
arated in 1921. Alrnost the entire Arab
population fled Jaffa on its capture by Jewish
forces in 1918. and the two cities were reunited
in 1950. Population (19!D est): 3481m.

Telemann, Georg Philipp (1681-u57) cer-
man composer. Whilst studying law at Leipzig
University he taught himself to play various in-
struments and to compose. He held musical
posts in various cities, including Franldurt and
Hamburg (f21). His output was very large and
included operas, oratorios, church music, and
much chamber music.

teleost Any *bony fish belonging to the in-
fraclass Teleostei (over 20000 species), which in-
cludes nearly all the important food and game
fish md many aquarium fish. Teleosts have
a symmetrically divided (hommercal) tail fin
and m air-filled swim bladder. Most lay eggs
on rocks or plants, or freely in the water, al-

though some tlear live young. Chief orders:
C:lupei f umes lsee ttERRING; ANcHovYl,Salmoni-

formes (see sALMoN; rnour: prxr), Cyprini
formes (see ca.*tl, Gadiformes (see coD: HAKE),
Perci f ormes (see pERcH: MAcKEREL), Pleurof,ecti-

folrnes (see FLATFI sH); subclass: Actinopter ygii.

telepathy See rxrRAsENsoRy PERCEPTIoN.

telescope An optiol instrument that prc
duces a magnified imge of distmt obFcts. The

n{k

r@t neryes and
blood vessels

cement

molar tooth The root oI the t@th i; anchored into the socket
by a bonelike substance, cemenl

premolar

molar

teeth in the adult upper jawThe inci$rr and canines are

used principally Jor bitrng; the pemolars and molars are used
for grinding and chewing The lowerJaw.ontains the eme
number and type oI teth

teeth

Tegucigalpa 7420N 87-tzw The capital of
Honduras, situated in the centre of the country
in a high valley. Founded in 1579, it was an im-
portant centre of gold and silver mining. It be-

came the capital in 1824. Population (1999 est):

988 400.

Tehran 1or feheran) 35.10N 51 26E The capital
of lran" in the N centre of the country at the
foot of the Elburz Mountains. Tehran is the
commercial, industrial, administrative, and cul-
tural centre of the country, with six universi-
ties (oldest 1934). It became the capital in 1788

C
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rdracting telescope was invented in 1608 by
*Lippershey in Holland and developed by
Galileo as an astronomical instrument a year
later. The light in the refracting telescope falls
on a converging long-focus objective lens. The
resulting image is then magnified by the short-
focus eyepiece to produce the final image. An
example is the Keplerian telescope. Refractors
are also used as terrestrial telescopes, usually
containing an additional lens or a prism to
cause the inverted imge to be seen erect. The
first reflecting tdescope was produced by
*Newton in 1668. In the reflecting telescope
the light from an object is collected by a con-
cave, usually paraboloid, mirror of long fmal
length This primary mirror reflects the lights
into a smondary optical system, which in turn
reflects it into a short-focus eyepice. The eye-
piece lenses produce a magnified image that
can be viewed or photographed. Depending on
the secondary optics, reflectors are called Gre
goriarl Newtoniarl Cassegrdin, or coud6 tde
scopes See clso scHMrDT TELEscopE; RADIo
TELESCOPE.

teletext An information service in which
pages of text are transmitted for display on a
domestic television set. The system utilizes two
of the unused lines between picture frames.
All the stored information" which may be
weather reports, news flashes, sports results,
etc., is sent out continuously in a cycle. The re-
quired pages are selected for display by keypad.
The two systems originally developed in the
UK were Ceefax, run by the BBC, and Oracle,
run by the Independent Broadcasting Author-
ity; Oracle was replaced by a new system pro-
vided by Teletext Ltd in 1992 and Ceefax was
gradually phased out in favour of a digital text
seruice from 2001. See also VIEWDATA.

televasaon (TV) The broadcasting of pictures
and sound by *radio waves or electric cable.
Television was invented by John Logie *Baird
in 1926. A television *camera converts the pic.
ture into an electrical signal. In most of Europe
the picture consists of 625 lines made by
an electron beam scanning the screen of a
*cathode-ray tube, 25 such pictures being
formed every second In the USA and Japan,
525 lines md 30 frames per second are used
Highdefinition television (HDl:v) employs pic-
tures with up to 1125 lines in a wide-screen for.
rnat. A bdghtness signal and a synchronization
signal (to fom the lins and frames of the pic-
ture) make up the picture signal. which is used
to modulate (see MoDULATToN)a VHF or UHF
carrier wave and is broadcast with the modu-

refractoE

object lens

Galilean, The simplEt practical form of €fracting tele(ope
was developed by Galil@ in about 1609 IEm LrppeEhey's
invention.

obj(t lens

Keplerian. Kepler's arranq€ment prcduces an inverted image
but was much used for astrcnomical obEryations in which
the rnversion did nol matter

refledoE

GEgorian. Jams Gregory prcposed this design in l66l but
I has had little general application.

Newtonian. ln NeMon's
placed at an angle of 45o

1671 design the rcondary mirDr is
to the axis ot the beam.

Car*gEin. Widely usd, this form was invented by the
ob(ure French astrcnomer N. Ca$egrain in 1572.

Cond6 (French: angled). ThE atrangerent is valuable in
larger telscop€s as it rncreas their l@l length.

L = light rays P = primary miror
E = e)€pi(e 5 = frondary mircr

tete3cope

eye

eye

D

L
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photconduding
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trisulphide tube wall

signal
output
plate

brightness Eignal

picture Eignal

Keiving dish

brightness
signal

synchrcnization signal

heating filament

cathode grid anode

television

lated sound carrier wave (wNch has a slightly
different frequency).

The aerial or dish (for satellite broadcasts) of
the TV rmeiver detects the broadcast radio
waves and the picture and sound signals are
separated within the receiver. The picture sig-
nal is demodulated and the resUlting current is
used to control the electron beam in a cathode,
ray tube so that the picture is reconstructed.

In a colour television camera light from the
scene to be televised is filtered into ttre pri-
mary colour components: red, green, and blue.
Light of each colour goes to a separate image
tube. There are three systems in use for encod-
ing colour picture information for transmi$
sion, all of which combine colour and intensity
information with sound and synchronization
in a similar way to black-and-white televisioL
The colour television receiver splits the signal
into red greer; and blue components and ap
plies these to three separate electron gu. The
beam from each gl]n acti tss a set of phos-

synchronization signal

_--- 
.-i

'E- '---

digtal transmi5sion

electron beam

coated
glass icren

phor dots of that colour on the scren, thus re,
constructing the red, green and blue compo-
nents of the picture.

Since the late 1990s there has been a growing
use of digital systems in which the sipal is
sampled up to 30000 times per second and the
characteristics of the sampled signal are repre-
sented by digits, whidr are then transmitted
and reconstituted in the receiver. The digital
process ensures that no distortion or trterfer-
ence occurs. In the tJK there are plans to com-
plete the switch to digital by 2010, when all
viewers will require a set-top decoder or an in-
tegrated digital TV.

relford, Thomas (1757-79341 British civil
engineer. His suspension bridge over the Menai
Strait, completed in 1E25, is 17 metres long.
Telford also designed some 1500 kilometres of
roads, many bridges and aqueducts, canals, and
St Katlerine's Dock in London

Telford and Wrekin A unitaryauthority in
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W central England, in Shropshire. Area: 2E9 sq
km (112 sq mi). Population (2001): 158 285.

Tell, William A Swiss national hero who is
first mentioned in a 1sth{entury chronicle and
who, in Schiller's play Wilhelm Tell (1804), em-
bodies the Swiss struggle for independence
from the Austrian Habsburgs. After refusing
to do homage as required by Cessler, the Aus-
trian governor, Tell was ordered to shoot an
apple from his son's head with a crossbow at 80
paces. He passed this test and later killed
Gessler.

Teller, Edward (190s-2003) uS physicist,
born in Hungary. He worked on the fission
bomb during World War II and subsequently
on the fusion bomb, making a signifient con-
tribution to its development. Teller's un-
favourable evidence in J.R *Oppenheimer's

securiryrlearance hearing lost him some re-
spect among scientists.

tellurium (Te) A silvery-white semiconduc-
tor of the sulphur group, discovered by Mtiller
von Reichenstein in u82. The hydride (H,Te) is
volatile and toxic, with a powerful smell of bad
eggs. Bismuth telluride (BiTe) is used as an ef-
fective thermmlectric cmler. The metal is
used in some special alloys and in some semi
conducting devices. At no 52; at wt 127.@i IJrp
,1,D5t 0.3'C; bp 988"C.

temperature A physiol quntity that is a
measure of the average *kinetic energy of the
constituent particles of a body. It determines
the dir€tion in which "heat flows when two
bodies are in contact, rhe body with the higher
temperature losing heat to that with the
lower. The temperature of a body is measured
in kelvins, degrees Celsius, or degrees Fahren-
heit.

Templarc lPmr Knights of Christ and of the
Temple of Solomon) A religious order of
knighthood founded (c.1120) in Jerusalem by a
group of French knights. The Templars were,
with the *Hospitallers, the most important
military order of the *Crusades. Accused of
heresy and immorality by Philip IV of France,
the Templars were suppressed by the papacy in
7372.

femple, Shirley (192s- ) US film actress,
who featured as a child star in such films as Lit-
tle Miss Marker (1934)and Heidi (1!)37). She won a
special Academy Award in 1934. She was subse-

.quently appointed us ambassador to Ghana
(1974-75) and to Czechoslovakia (198H2).

Temple of Jerusalem The ancient centre
of Jewish religious life. The first Temple was

built by King Solomon (c.950 Bc) and destroyed
by Nebuchadnea in 5E6 sc. The second Tem-
ple was buiJt later in the 6th cmtury Bc, re.
stored by the *Maccabees and later by Herod
the Great, and destroyed by the Romans in 70
AD. An attempt was made to rebuild the Tem-
ple under the Roman emperor Julian (362 AD)
but it was abmdoned. Both temples were built
on the same walled platform, known as the
Temple Mount; part of the western retaining
wall of this structure is the western Wailiqg)
Wall. still a holy site for Jews. Since 691 AD the
Muslim Dome of the Rock has stood on the
Temple Mount.

tench An elongated fish, Tin6a tinca, tlat is re-
lated to *carp and occurs in European fresh
waters. Its slimy body is greenish or blackish
above with lighter undersides. lt lives in quiet
waters, fe€ding on small animals and plants.

tendon A strong fibrous cord that Fins a
muscle to a bone. The tendon fibres merge
with the muscle fibres and extend to the
fibrous tissue lining the bone, serving to con-
centmte the pull of the muscle on a small part
of the bone.

fenerife 28 15N 15 35w A Spanish island in
t}te Atlantic OcearL ttre largest of the Canary Is-
lands. Its Pico de Teide mountain is, at 3710 m
(72772 ttl, the highest in Spain. Early fruit and
vegetables are produced and the island is popu-
lar for holidays. Area: 2020 sq km (780 sq mi).
Population (Iatest est): 71000. Chief town:
Santa Cruz de Tenerife.

Tennessee A state in the S central USA In
the E tlere is a region of thickly wooded
mountains, while further W an area of upland
plateau and rolling hills glves way to lowland
plains and swamps situated between the Ten-
nessee and Mississippi Rivers. An agriculturally
poor state, its major crops are tobacco, soya
beans, and cottorl B€ef and dairy products are
also important. The leading industries produce
chemicals, food products, machinery and tex-
tiles. The state is an important hardwood prc
ducer. It is the USA's largest producer of ziDc
and the extraction of stone is a majnr source of
revenue. Histor)4 disputed by the English and
French in the 17th century, it was under British
rule during the American Revolution The area
became a territory in 1790 and a state in 1795.
Area 1094fl s{-km(42244 sq mi). Population
(2000): 5 689 283. Capital: Nashville.

Tennes3ee River a river in SE US,{ It fol.
lows a U-shaped course from E Tennessee, flow-
ing through NE Alabama before returaring
across Tennessee to ]:in the Ohio River at Pad-
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ucah Kentucky. The Tmnesseevallel Author-
ity, created in 1933, built dams along the river
to control fl@ds, arrest soil eroEion, and gener-
ate electricity. Lengu* 1049 km (652 mi).

Tenniel, Sir lohn (182o_rn4) British car-
toonist and book illustrator. He worked for
Punch f rom 1851 to 1901 but is lbest known for
his illustrations for Alice inWoiderland.

tennis 1or Iawn tennis) A gFrne for two or
four players using rackets 10 hit a cloth-
covered rubber ball on a gras$ or hard court.
It originated in England in thle mid-lfth cen-
tury. A match lasts a maximuril of five sets for
men and three for women and the minimum
number of games per set is six. A lead of two
games is usually needed to win a set. The scor-
ing system derives from *real tennis and a

minimum of four points is needed for a game:

15,30,40, and game; a lead of trivo points is also

needed to win a game. To win points players
must return the ball over the det either before
it bounces (volley) or after the Erst bounce, po-

sitioning it so that thefu opponents cannot re-
turn it. The game is popular at all levels, from
the local club to the All England Chmpion-

| 10.97 m (36 ft) 
-l

F-ilt

ships at Wimbledon Other higily prized tro
phies are the *Davis Cup and the Wightman
cup.

Tennyson, Alfred, Lord 0s0992) British
poet. He published volumes in 1830 and 1832
but gained general acclairn only with his 1842

volume, which included "Morte d'Artlur." In
1&50 he married, became po€t laureate, and
published ln Mefloriam, a sequmce of elegaic
lyrics mourning the death of his close friend
Arthur Hallam {1811-33). He reinforced his
popularity with Idylls oJ the King (1859) and
other po€ms. He accepted a peerage in 1884.

tenor A high adult male singing voice. The
word comes from the Latintenerc, to hold; in
Renaissance polyphonic music the tenor part
held the melody on which the music was based
Range: C on the bass stave to C two octaves
above.

tenrec An insect-eating mammal belonging
to the family Tenrecidae (30 species), found only
in Madagascar and the Comoro Islands. Tenrms
measure 5-,10 cm, some with long tails and
some tailless, and generally have a brownish
coat of bristly hairs or spines. Most tenrecs live
in burrows and are nocturnal, feeding maialy
on small invertebrates with some plant ma-
terial. Order: Insectivora.

Tenzing Norgay (c.1914-86) Sherpa moun-
tainer, who, with Sir Edmmd *Hillary, was
the first man to reach the summit of Mount
Everest (1!)53). He later became a director at the
Himalayan Mountaineering Institute, Darjeel-
ing.

tequila A Mexican spirit made of the fer-
mented juice of an agave plant (see AGAVE),
water, and sometimes, sulphuric acid and
yeast. The spirit is distilled twice in potstills
then ruy be aged in casks. It is produced near
the town of Tequila-

terbium (Tb) A *lanthanide element, discov-
ered in 1843 by C G. Mosrder (1797-1858) and
named after the village Ytterby in Sweden. It is
obtained from monazite (CePO"), and the
brown oxide (Tb,q) is used as a phosphor in
colour-television tubes. The metal is silvery-
grey and can be cut with a knife. At no 65; at wt
1s892; mp 1356"C bp 3230'C

terebinith A small tree, Pistacia terebinthus,
native to the Meditemanean regiorl It has
small flowers producing purple fruit md was
formerly an important rcurce of turpentine.
Famil),: Pistocioceo€.

Teresa, Mother (Agrres Conxha Bejaxhui;
19187) Indian nun born in Yugoslavia of Al-
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banian parents, who founded the Order of the
Missionaries of Charity (Calcutta; 1918) to help
lepers, the poor, md the aged and dying
throughout the world She received the 1919

Nobel Peace Prize, became aa honorary OM
(1983), and was beatified (2003) only six years
after her death.

Teresa of Avila, St (1515-s2) Spanish nun
and mystic, who reformed theCarmelite order.
She ]i:ined the Carmelites at Avila in 1533 and
in 1555 experi€nced a spiritual awakening fol-
lowed by several visions. She founded the Con-
vent of St Joseph in Avila in 1562 and later
other religious houses with the help of St John
of the Cross (1y2-91). Her books, which include
her life (1562-65) and the Way of Perfection
(after 1565), are regarded as classics of mysti-
cism.

feresina 5 09S 42 46w A city in NE Brazil, the
capital of Piaui state on the Rio Parnaiba It is a
commercial centre; exports include cattle,
hides, cotton, rice, and manioc. Population
(2000): 576 s96.

termite A social insect, also called white ant
(although unrelated to the ants), belonging to
the mainly tropical order lsoptera la0o0
species). Termite colonies nest in tunnels and
galleries in wood, soil, or earth mounds (termi
taria). There are thre ma!:r castes: winged
reproductives, workers, and soldiers. The re-
productives found new colonies; the workers
construct galleries, feed the colony, md care
for the young; while the soldiers are concerned
with defence. Termites eat cellulose and are
very destructive when they invade houses and
attack wood products.

tern A seabird belonging to a subfmily (Stern-

inaei 35 40 species) occurring around ccsts
and inland waters worldwide. Terns have long
wings, short legs, usually a forked tail, md
their plumage is white, black-and-white, or al-
most totally black. They feed on fish and crus-
taceans and often migrate long distalces.
Family: Laridae lgrrlls and terns).

terracotta (ltalian: baked earth) A fired clay,
usually reddish in colour, used to make sculp-
ture, tiles, bricks. containers. etc. Terracotta
figurines, often painted, were very common in
ancient Greece and Rome. The art was revived
during the Renaissance.

terrapin A small edible turtle belonging to
the family Emydidae, occurring chiefly in the
New World. The diamondback terrapin (Mal4-
clenys terrdpinl, which mcurs in coastal waters
and salt marshes of North America" has dia-

mond-shaped patterns on its dark caralnce and
is yellow with black speckles underneattl It is
regarded as a table delicacy.

terrier One of about 20 breeds of dog charac-
terized by their small comgrct sturdy build
md traditiomlly used for hunting vernin and
rousing foxes and badgers from cover. The
Scottish breeds, such as the *cairn terrier,
*Scottish terrier, *Skye terrier, and West High-
land white terrier, tend to be smaller and
longer haired tlnn other terriers.

Territoria! Army A Brirish force of volun-
teers, created as the Territorial Force in 1907
and renamed in 1922. B€tween 1967 and 11979 it
was known as the Territorial Army Volunteer
Reserve. lts 84000 men constitute a pool of
trained md equipped reinforcements for the
regular army.

terrorism The use of violence and intimida-
tion to achieve an objective that is usually, but
not always, political. The targets may be mem-
bers of a government or organization who are
known to be antagonistic to the terrorists'
cause or ordinary members of the public. In
the latter case the motive is usually an attempt
to generate publicity through outrage, or to
put pressure on governments by arousing pub-
lic alarm and concern. Indiscriminate shmting,
bombing, hostagetaking, kidnapping, and N-
jacking of aircraft are all part of the terrorists'
armoury. The psychology of terrorists clearly
varies widely: while in some eses their behav-
iour defles rational understanding, other
groups can be seen to have made a calculating
use of terorist methods as part of a political
strategy md have disbanded when these objec-
tives were achieved. Terrorist groups whose
-motivation is not strictly or wholly political in-
clude those motivated by racism (e.g. Nazi
*BrownsNrts, the US *Ku Klux Klan), a reli-
gious belief (e.g. *Hms, *alQaida), or an ex-
treme minority cause (e.g. militant animal
rights movements).

The containment of terrorism is usually ex-
tremely difflcult, not least because mmy of
the organizations involved are financed abet-
ted, and protected by sympathetic govern-
ments. International collaboration against
terrorism has rarely proved effective, owing to
the different interests of the governments md
police authodties involved. Following the ter-
rorist attacks on the USA on *September 

11,

2001 (the most murderous and spectacuLar in
history), President G€orge W. Bush amomced
a concerted *war on terrorism in which US
military force would be used against interna-
tional terrorist networks and those regirnes
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found to be harbouring them. Major terrorist
incidents of recent years have included bomb-
ings in Bali (2m2), Madrid (2004), and London
(200s).

Teny, Dame Ellen (Alire) (tu7-1ezll
British actress. A member of a talented family
of actors, from 1878 to 1898 she acted with Sir
Henry *lrving at the Lyceum Theatre, achiev-
ing success in Shakesp€arean roles.

Tertiary peraod The first geological period
of the Cenozoic era, following the Cretacmus
period and preceding the quarcrnary. It lasted
from about 55 to 1.8 million years ago and
contains the Palaeocene, Eocene, Oligocene,
Miocene, and Pliocene epochs, in ascending
order. Modern invertebrates and mammals
evolved and became increasingly abundant; the
modern angiosperms kame the dominant
plants. The Alpine period of mountair forma-
tion reached its peak in the Miocene. The cli
mate began to deteriorate in the Oligocene,
finally leading to the Ice Age of the Pleistocene.

tesla (T) Iihe SI unit of magnetic flux density
equal to one weber per square metre. Named
after Nikola Tesla (1855-1943), US enginer.

Test Acts 1. In Englan4 the Acts stipulating
that public office holders must take Holy C-om-
mmion in the Ctrurch of England (1673) and
excluding all Roman Catholics except the Duke
of York (later James II) from parliment (167E).

They were not repealed until the mid-19th cen-
tury. 2. ln Scotland, the Act (1581) that forced
all public office holders to dedare their belief
in Protestantism; it was repealed in 1889.

testis The organ of male animals in which
*sperm is produced- In men there is a pair of
testes, or testicles, which prod,\rce both sperm
and sex hormones (see ANDRoGENS). Before
birth the testicles descend into the scrotum-a
sac of skin outside the aMominal cavity-since
sperms require a temperature lower than that
of the body to mature. The sperms complete
their development in a convqluted tube (ep!
did).rnis) outside the testis.

testosterone A steroid hormone-the most
importmt of the *androgens-first isolated
from bull testes in D35. Synthetic testosterone
has l'arious medical uses, including treatment
of certain forms of sterility in men.

test-tube baby a baby prcirCuced by fertil-
izing the mother's egg ce[ with sperm from
the father in a test tube (in vitro ferfiJization):
the fertilized egg is then implanted surgically
into ttre mother's womb. It is a mems of over-
coming sterility in a womanrdue to blocked

Fallopian tubes or any similar defect. The flrst
test-tube baby was born in July 1978, and the
fi,rst from a frozen embryo in 1988. &e also nn-
TIFICIAL INSEMINATION.

tetanus A serious disease caused by the bac-
terium Closrridium ,etaf,i entering wounds and
producing a powerful toxin (poison) that irri-
tates the nerves supplying muscles. After an
incubation period of seven-ten days, stiffness,
spasm, and rigidity of the muscles affects the
jaw @ence the popular name-lockjaw) and
spreads to other muscles. The disehse can be
prevented by completing a full course of an-
titetanus irnmunization.

tetracyclines A group of *antibiotics de-
rived from Streptomyces bacteria- Tetracyclines
are active against a large number of different
bacteria- Taken by mouth they may cause the
side effects of diarrhea nausea, and discol-
oration of growing teeth and bones.

tetraethy! lead (Pqc,H,)J A colourless poi
sonous oily liquid. lt is made by treating lead-
sodium alloys with chloroethane and is added
to petrol to prevent knocking in internal-
combustion engines. However, lead-free petrol
is now being widely promoted to reduce Iead
pollution of the atmosphere.

Teutonic Knaghts A religious knightly
order founded in the Holy tand in 11)1 which
subsequently (from 1211) moved its activities to
the Baltic area. The Order ruled the coastal
lands S and SE of the Baltic in the 13th and 14th
centuries, presiding over an intense Germm
colonization, in which the indigenous peoples
were reduced to serfdom. A defeat by tlre Poles
and Litluanians at Tannenberg in 1410 halted
its expansion. After tlte Reformation the order
was dissolved and in 1525 the last Grand Master
became the secular ruler of Prussia and the
founder of the dynasty of Hohenzollern One
branch of the order survived in Germany until
it was dissolved in 1809 by Napoleon

Texas The second Largest and the third most
populous state ir the USA, in the SW of the
country. It consists of four main physical re-
gions: the West Gulf Cmstal Plain in the SE; the
Central Lowland; the Great Plains: and the
Trans-Pecos or mountainous area in the W. It
leads the nation in the production of oil and
natural gas and is also a major producer of sul-
phur. Oil-related industries dominate the man-
ufacturing sector, the most important b€ing
the chemical industry. There is an important
space centre at Houston and Dallas is a malrr
commercial anil industrial centre. Texas a.lso
produces a variety of crops, especially cotton,

C
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sorghum grains, rice, and peanuts, and is a lead-
ing livestmk producer. Historl it was colonized
by the Spanish in 1682' the first Irermanent
Anglo-American settlement b€ing established
in 1821. In 1836 the Texans set up a provisional
goverment in opposition to the Mexican dic-
tatorship of Antonio L6pez de Santa Anna; fol-
lowing the heroic defence of the *Alamo, the
revolutionary army finally defeated Mexican
forces. A republic was established and Texas re-
mained independent for almost a decade mtil
annexation by the USA was agreed upon and
Texas became a state. Area: 592402 sq km
(267 338 sq mi). Population (2005 est): 22 859968.
Capital: Austin.

Thackeray, William Makepeace (1811-

63) British novelist and journalist. After pub-
lishing several novels under pseudonlms, he
won fme and financial success with yanity
Fair (7847-481, which he followed with the
semiautobiographical The Histor y o f Pendennis
(1848-50) and the historical Henry -Esmond (18521.

fhailand, Kingdom of (name unril 1939:

Siam) A country in SE Asia" on the Gulf of Thai-
land. Fertile plains and hills in the S rise to
mountains in the N. Most of the population is
Thai. Economy: the chief food crop and main ex-
port is rice. Forests cover 6O% of the land but
export of hardwoods has been barured. Mineral
resources include tin, mmgarnese, antimony,
and zinc. The cement, textiles, and motor vehi-
cle industries are important; other manufac-
tures include elrctronic equipment and
computers. Tourism is now the main source of
foreign revenue. Recent decades have seen
rapid economic growth, despite a financial cri
sis in 199. History, by the 6th century AD the
Thais had reached the area from the N. They
conquered the Mons to the S and in succeeding
centuries were involved in struggles with
the Burmese and Khmeri. In the 19th century
they lost territory to the French and the
British but remained independent. In 1932
the absolute monarchy was replaced by a
constitutioml monarchy, since when civil and
military governments have alternated, often
through violent upheavals. In 1992 mass
protests led to the removal of the unelected
prime minister Gen Suchinda Kraprayoon and,
following free elections, the creation of a re-
formist coalition under Ctruan Leekpai. The
financial crisis of Bq7 led to the virtual col-
Iapse of the economy and the fall-of the gov-
ernment. The telecommunications tycmn
Thaksin Shinawatra became prime minister in
2001 but was deposed by the military on
grounds of coffuption in 2006. Recent years

have seen separatist violence in the mainly
Muslim S. Official lmguage: Thai. Currenry:
baht of 100 satang. Area: 514 000 sq km (198 25O

sq mi). Population (2007 est): 65 068 149. Capital:
Bargkok.

Thales (c.624-547 Bc) The first of the creek
speculative scientists. Born at Miletus, he used
the data from Babylonian astronomers to pre-
dict the solar eclipse of 28 May,585 sc, advised
on stellar navigation, and introduced Egyptian
methods of land measurement. He held that all
things derive from water and set the Preso-
cratics on their quest for the basic substance of
the universe.

thalidomide A sedative drug that was
found to cluse severe developmental defects
in the fetus when taken during pregnmcy.
The most common abnormality induced by
thalidomide is phocomelia in which feet and
hands develop normally without correspond-
ing growth of the bones of the arms and legs.
Between 1959 md 1962 some 5O0 deformed ba-
bies were born in the UK and over 2000 inWest
Germany.

thallium (TI) A rnetallic element, discovered
spectroscopically by Sir William Crmkes in
1851 md nmed after the Greek thallos, a green
shoot, because of its bright-green spectral line.
The metal is soft and malleable and reacts eas-
ily to form numerous salts. It occurs in sul-
phide ores of lead and zinc and in iron pyrites
(FeS,). At no 8I at wt 204.38: mp 304'C; bp
-1473+ 100C.

Thallophyta In ftaditional plmt classifica-
tion systems, a subkingdom containing all
those plants that lack true stems, leaves, and
roots, i.e. the algae, fungi, and lichens. The
plant body is a thallus, conducting tissue. Al-
though this subkingdom is no longer used in
modern classifications, the term "thallus" is
still used for the body of algae and some lower
plants.

Thames, RiverThe longest river in England.
Rising in the C,otswold Hills near Orencester, it
flows mainly ESE tlrough Oxford, Reading,
and London to enter the North Sea at the Nore.
A tidal barrier was constructed below London
to reduce the danger of flooding. Length: 346
km (215 mi).

Thanet lsle of s1 22N 1 15E An island in SE

Englmd, separated from the Kent mainland by
two channels of the River Stour. It contains the
resorts of Ramsgate and Margate. Area: 109 sq
km (42 sqmi).

Thanksgiving Day A national holiday in
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the US,t celebrated on the foulth Thursday in
November. Thanksgiving Day was originally
observed by the Pilgrim Fathe{s, who in 1621

celebrated their flrst harvest if North Amer-
ica" It became a national holid4y in 1863. lt is

also celebrated in Canada on the second Mon-
day in October.

Ilratcher, Margaret (Hilda), Earoness
(1925- ) British stateswomaru Crnserrative
prime minister (LglH0l. She entered parlia-
ment in 1159 ad became secretary of state for
education and science (1970-74): She succeeded
Edward Heath as Conservative, leader in 1975

and in 1979 became the first woman prime
minister of the UK. In office she introduced
montarist economic policies, cut government
spending, and used military force to retain
control of the Falkland lslands (1982). Follow-
ing a landslide victory in 1983, she pursued poli-
cies of *privatization and qurbing union
powers. A further victory in 1987 led to her be-
coming the longest serving UK prime minister
of the century. However, discohtent with her
style of leadership and her att!'tude to the EC

led to the resignations of her chancellor, Nigel
Lawson (1989), md her deputy prime minister,
Sir Geoffrey Howe (1990). Implementation of
the *poll tu also lost her popularity. Failure to
win outright victory in a leaddrship ballot in
1990 precipitated her resignation. She left the
House of Commons and was made a life peer in
79p.?,.

fheatre of the Absurd A theatrical genre
popularized in the 1950s and 19(Ds in which the
human condition is presented as absurd It in-
cludes the plays of Eugene *lonesco, Samuel
*B€ckett, Arthur Adamov (190E*70), and otlers,
which rejected established theatrical conven-
tions and used comic effects in developing pes-

simistic philosophical themes.

fhebes 1. An mcient city in U[per Egypt and
capital of all Eglpt (c1t/0-c.1085 Bc). Thebes'
power was linked with the su,premacy of its
god Amon in the Egyptian pantheoL 2.8819N
2319E A town in Boeotia" in central Greece. It
was founded in Mycenaean tirges and its leg-
endary history was a favourite theme in Greek
drama Thebes briefly became the leading
Greek state after defeating the Spartans at
Leuctra (3n). Population (latest est):18n2.

theft The offence of dishonegtly appropriat-
ing property belonging to another with the in-
tention of per[urnently depriving the other
person of it. The earlier offencq of larceny was
until 1827 divided into Grand Latceny and Petty
larceny. It was replaced by theft as defined by

the Theft Act (1968), as were embezdement,
fraudulent conversion, and related offences.

thegn A person in AngloSaxon England who
held land from his lord in return for service.
The status of thegn (meaning one who serves)
was hereditary. The king's thegns, who were
the most important, had military and adminis-
trative duties and attended the *witan (king's
council). Their importance declined in the
early 11th century, when the Danish kings in-
troduced their housecarls, and the thegns died
out as a clan after the Norman conquest.

theasm The belief in a personal God as creator
and preserver of the universe, who reveals
himself by supernatural means to his crea-
tures. Apparently coined (1678) by P.alph Cud-
worth (1617-88) as an opposite to *atheism, the
word has been refined in meaning to exclude
both *pantheism and *deism.

fhemistocles (c.528-462 Bc) Athenian
statesman. Themistocles persuaded Athens to
expand its naw (,l83) and to transfer its port
from Phaleron to the more defensible Piraeus.
These policies, and his leadership at the battle
of Salamis, saved Greece from Persia (4{n) (see

cREEK-pERsrAN w^xs). Themistocles also ar-
gued successfirlly for the fortification of
Athens.

theodolite An instrument used in survey-
ing to measure horizontal and vertical angles.
It consists of a telescope, with crosshairs in the
eyepiece for focusing on the target, that can
swivel on horizontal and vertical axes, which
pass through two cfucular scales. It has a spirit
level to indicate when the instrument is hori-
zontal.

Theodosius (l) the Great (347-9s AD)
Roman emperor in the East (3H4) and sole
emperor (394-95). Theodosius allowed the
Visigoths independence on Roma[ territory by
a treaty in 382. A deyout and orthodox Christ-
ian, he imposed Ctrristianity on the Empire in
3!IL closing pagan temples and forbidding sac-

rifices.

theology Literally, th€ study of C,od Christ-
ian theology indudes within its scope the na-
ture ofGod, His relationship with the universe,
His providence regarding man and the teach-
ings of the Church- Different traditions exist
witNn the Roman Catholic, Orthodorc and
Protestant communions, but typical suMivi-
sions of theolqgy are dogmatic, historical and
pastoral theology.

Thera 1or Santorint modem Grek name:
Thira) A volcanic island, the most southerly of

C
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the Greek Cyclades. A Minm city existed here
but was destroyed in a volcanic explosion in
the 15th century BC, in which much of the is-
land sank into the sea- The cataclysm is
thought to have been a severe blow to the Mi-
noan civilization in Crete, and some scholars
believe it to be the foundation of the legend of
Atlantis. Rich archaeological finds have been
made here.

Th6rase, St llUarie Franqoise Th6rdse Mar-
tin;1873-Y) French nurL knom as the Little
Flower of Jesus. She entered the Carmelite con-
vent at Lisieux when only 15 md died there 9
years later of tub€rculosis. Her fame rests on
her spiritual autobiography, Histoire d'une dme
(1898). She was canonized in 1925. Feast day: 3
Oct.

thermae Roman baths. The Roman citizen
spent much of his or her afternmn in the ther-
mae, moving between its three main rooms-
the frigidarium (cold), the tepidaritm ltepidl,
and the calidarium (hot); this could be supple-
mented by a dip in the indoor pool, exercises in
the gym, or a stroll in the gardens. The ther-
mae were also cultural institutions, with li-
braries, concerts, and lecture halls. Established
by the munificence of the rulers, they were
free to Roman citizens. Impressive ruins re
main, especially in Rome (the Baths of Cara.
calla).

thermal reactor A nuclear reactor (see NU-
CLEAR ENERGY) in which natural or enriched
uraaium is used with a moderator so that the
velocities of the emitted neutrons are compa-
rable to the velocities of gas molecules ("ther-
mal" velocities). The reactor core consists of
fuel rods made of uranium metal or oxide sur-
rounded by a moderator, the heat of the reac-
tion being removed by a cmlant. After leaving
the core, the coolant passes to a heat exchanger
in which steam is raised. The rate of reaction is
controlled by a series of control rods, which
cm move in and out of the core: the rods con-
tain a neutron-absorbing element, such as

boron. Early British reactors (Magnox) used
natural uranium: the next generation (ad-

vanced gas.cooled reactor; ACR) used enriched
uranium dioxide and CO, as a coolant. The US-
designed pressuriz€d-water reactors (PWR),

using ordinary water as both moderator and
coolant are now widely used. Compare FAsr RE-
ACTOR,

thermionic valve A device consisting of an
evacuated glass or metal tube, into which two
or more electrodes are inserted One heated
electrode, the cathode, emits electrons, which

are attractd to t}Ie positively charged anode,
forming m elmtric flrrent. This mrrent flows
in one direction only and can be controlled by
the voltage applied at one or more other elec-
trodes (called grids). The diode yalve was in-
vented in 1904 by sir John Ambrose Fleming.
The triode rralve with one grid was invented in
1910 by Lee De Forest; it was the first to func-
tion as an amplifier. The weak sigaal fed to the
grid produces a stronger signal in the anode
circuit. Diode and triode valves made possible
the development of radio transmitters and re-
ceivers, although now "semiconductor diodes
and *transistors have replaced them.

thermistor A *semiconductor device with
an electrical resistance that decreases sharply
as temperature increases. It is used in temper-
aturHontrol circuits and can be calibrated for
use as a thermometer.

thermocouple A type of thermometer con-
sisting of an electric circuit formed by two dis-
similar metals joined at each end. One junction
is exposed to the temperature to be measured,
a voltage being generated between it and the
other (reference) junction as a result of the
temperature difference between them (s€e

THERMoELECTRTC EFFEcrs). The output is
usually displayed on a *galvanometer. Copper-
constantan junctions are used up to 500oC and
platinum-rhodium alloy up to f50dC A ther-
mopile consists of several thermocouples con-
nected in series.

thermodynamics The study of *heat and
its relationship with other forms of energy.
Thermodynamics is pdmarily a statistical sub-
ject, thermodynamic quantities, such as *tem-
perature and *entropy, being dependent on
the statistical behaviour of the particles that
comprise a system. There are three fundamen-
tal laws of thermodynamics. The first law
states that the energy of a closed system re-
mains constmt during my praess. The s(ond
law states that heat cannot flow from a cold
body to a hot body without the expenditure of
external work or, that the entropy of a closed
system can never decrease. The third law states
that as the thermodynamic temperature of a
system aprcrches *absolute zero, its entropy
approaches zero. See HEAT DEATH oF uNr-
VERSE.

thermoclectric effects The effects of
changes of temperature on electric circuits or
devices. The Seebeck dfect, named after Jo
hann Seebeck (120-1831), provides the basis for
the "thermtrouple; it acurs when a circuit
has two junctions between dissimilar metals. If
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the junctions are maintained at different tem-
peratures, a. voltage is generated between
them. The Pdtier €ffect, natled after Jean
Peltier (1785-1845), is the converse of this. One
junction heats up and the other cools down
when a steady orrent flows fhrough such a
circuit. In the ltomsou (or, Kdvin) dfect
named after Lord "Kelviru a temperature gra-
dient along a single metal conductor causes a
current to flow through it.

thermometer An instrurinent used for
measuring temperature. Thertlometers make
use of some property of a substiance that varies
uniformly with temperature, most commonly
the expansion of a liquid, such as mercury. A
clinical thermometer is a typilcal mercury-in-
glass thermometer: more accurate thermom-
eters use the expa.nsion of a gag, which is much
greater than that of a liquid. Qther thermom-
eters include the resistance thermometer,
which depends on the variation in the resis-
tance of a wire (usually platinuim); the bimetal-
lic strip, which makes use of the unequal
expansion of two metals welded together; and
the thermistor, in which the change in conduc-
tivity of a semiconductor is usM as a measure
of temperature. High temperatures are meas-
ured by a *pyrometer.

thermonuclear reactor A reactor in
which a fusion reaction (see NUbLEAR ENERGY)
takes place with the controll€d release of en-
ergy. The most radily achieved fusion reaction
is the combination of deuterium and tritium
to form helium (?H+ iH= lHe+ n+ 17.6 MeV).
To overcome the electrostatit repulsion be-
tween nuclei a temperature qf about ,{0 mil-
lion oC is needed Containing the *plasma (as

the high-temperature ionized gas is called) is
the central problem. In magnetic containment
a high current lnssed through the plasma cre-
ates a magnetic bottle that keeps the plasma
away from the conaining w{ls. To produce
useful power gain at this tEmperature, the
product of the plasma density and the contain-
ment time must exceed 101' particle seconds
per cm3. In magnetic contairunent the plasma
is kept away from the containing walls by
magnetic fields generated by electric currents
flowing through external coils as well as the
plasma itself. Toroidal tokama$ devices, which
originated in the Soviet Uhion, have ap
proached this figure but probl4ms of magnetic
instabilities md impurity conqrol have not yet
been solved Other possible tedmiques include
inertial confinement, in which a pellet of fuel
is exposed to *laser or particle beams to prc
duce adiabatic compression (tq 1m dmes sofd

density), which causes ignitiorl The outstand-
ing problems relate to the dficient generation
of high-power beams (ultraviolet, X-ray, or pro-
ton) and to maintaining symmetry during
compression
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themonuclear reactor. Ihe combination of
deuterium (?H) and titium GH) in a fusion reaction fiat
loms helium. This is being attempted using a toroidal
electomagnet to contain plasma consisting ol deuterium
and titium nudei.

fhermopylae, Battle of (4s0 Bc) The bat-
tle in whidr the Greeks under the Spartan king,
Leonidas (reigned ?490-,fti0), attempted to hold
the pass of Thermopylae in E central Greece
against the Persians. After the main Greek
force had retreated the Spartans and Thespians,
surrounded and outnumbered" fought to the
death.

fhermos flask see DEWAR FLASK.

fheseus A legendary Greek hero. He freed
the Athenians from their annual tribute to
*Minos by kil-ting the *Minotaur. He extended
the rule of Athens to various co[rmunities and
was the subject of rnany legends.

fhessalonfti (English name: Salonika)
.t0 38N 22 58E The s€cond largest port in Gre€ce,
in Macedonia on the Gulf of Salonika Fomded

C
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in 315 Bc, it became the capital of Macedonia. It
was captured by the Turks (1430)md remained
in the Ottoman Empire until ceded to Greece
(1913). The port handles about one-third of
Greek exports. lndustries include the manufac-
ture of textiles and food processing. Popula-
tion (1991): 377951.

Thessaly (Modern Greek name: Thessalia) A
region of E central Greece, bordering on the
Aegean Sea. In the 4th century BC it fell to
Philip of Macedon. Freed from Macedonian
rule by Rome in 196 Bc, it was incorporated in
the Roman province of Macedonia in 148 Bc. It
subsequently formed part of the Byzantine
Empire, falling to Turkey in the late 14th cen-
tury AD. It was annexed by Greece in 1881. Pop-
ulation (2001): 7Y 893.

thiamine See vrrAMrN B coMPLEx.

thiazine An organic compound that has a

molecular structure containing a ring of four
carbon atoms and two sulphur atoms. Thiazine
derivatives are used in such drugs as tranquil-
lizers, antihistamines, and antibiotics, as well
as in various dyes.

thaazole (C,H,NS) An organic compound that
has a molecular structure containing a ring of
three carbon atoms, one sulphur atom, and one
nitrogen atom. Thiazole derivatives occur in
thiamine (vitamin B,), penicillin, and in syn-
thetic drugs, dyes, and chemicals.

Third Reich (rs33-4s) The Nzi regime in
Germany. The name refers to the Nazi ambi-
tion to revive the medieval Holy Roman Em-
pire (the first Reich) and the G€rman Empire
(the second Reich; 1871-1918). The Third Reich
ended with Germany's defeat in World War II.

fhirty-Nine Articles (rs63) A set of formu-
lations defining the historic doctrine of the
*Church of England. They were derived from
Thomas Cranmer's 42 Articles (1553), which had
been revoked by Mary I in re-establishing
Roman C.atholicism in Englmd. The Articles do
not represent a creed; rather they deal with
specific points that were matters of contro-
versy and give in brmd terms the Anglical po-
sition. The clergy of the Church of England are
no longer required to subscribe formally to the
Articles but only to promise not to contradict
them.

Thirty Yea6'War (1618-48)The conflict be-
tween rival dynastic and religious interests in
the Holy Roman Empire that escalated into a
major European war. It was caused by the re-
volt of Protestants in Bohemia against the
C.ounter-Reformation policies of the imperial

government at Prague. Although imperial
forces defeated the Bohemians in 1520, the re-
volt spread. With the Edict of Restitution (1629)

Emperor Ferdinand ll dispossessed many Ger-
man Protestants. In 1635 Frmce, hoping to con-
tain the power of Spain and the Empire,
entered the conflict. The war ended with the
Peace of *Westphalia (1648), although the
Franco-Spanish conflict continued until 1559.
The war caused serious economic and demG
graphic reverses in Germany.

fhisbe See pvneMus AND rHrsBE.

thistle e prictly-leaved herb belonging to one
of several genera of t}re family Compositae, es-
pecially Carduus (120 species), Cirsium (12O

species), Corliflus (20 species), and Oaopordum (20

species), distributed tlrough out the N hemi
sphere. Thistles characteristically have heads of
small purple flowers and spiny stems. The
perennial creeping thistle (Cirsiilm arvense)
grows to a height of 1 m and is a persistent
weed.

thixotropy A property possessed by certain
gels as a result of which they become liquid
when stirred and return to a gel-like state
when left to stmd. Thixotropic gels are used in
nondrip paints. Certain types of quicksand are
naturally thixotropic.

Thomas, Dylan 0q4-53) welsh poet. Born
in Swansea, he moved to london after the pub-
lication of 18 Poerns in 1934 and worked for the
BBC. Deaths ond Entrances (1916) contains many
of his best-known poems. In 1919 he returned
to Wales, where he wrote his popular radio play
Under Milk Wood 11991). Alcoholism precipitated
his deatll

Thomas, Edward l7l7s-1917\ British poet
and writer, whose work reflects his love of the
English countryside. He was killed in action in
Worldwar I.
Thomas, R(onald) S(tuart) (1913-2000)
Welsh poet. Earlier volumes, such as Song at the
Year'sTurning(155), draw on his work as a cler-
gyman in rural Wales. }{is Collected Poems eV
peared in 1993.

Thomas, St In the New Testament, one of the
12 Apostles. He is known as'Doubting Thomas"
because he refused to believe in the resurr(-
tion until he had seen and touched Christ. Feast
day: 21 Dec.

fhomas A Kempis (Thomas Hemmerken;
c.1380-1471) German spiritual writer and
monk. He spert most of his life writing and
teaching at the Augustinian convent of Agni-
etenberg near Zwolle (Netherlands). His fame
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rests on his devotional treatise,tThe lfiitation of
Arist.

Thompson, Emma (1959- ) British actress.
Her films include Howards Eild (1992), which
earned her an Oscar, Serre andSensihlity (79951,

for which she also wrote the Oscar-winning
screenplay, Primary Colors (199$, and Luve Actu-
ally (2Cf,3],. She was married to Kerureth
*Branagh

fhomson, Sir Joseph Jqhn (18s6-1940)
British physicist, who discoverdd the *electron.

In 1897 he succeeded in deflectihrg cathode rays
by an electric fleld, thus showing that they con-
sisted of negatively charged perticles. He alrc
measured the ratio of their charge to mass and
deduced that electrons were about 2000 times
lighter than the hydrogen aton Thomson
thought that atoms consist of electrons em-
bedded in a positively charge{ sphere, a con-
cept that ms sulrerseded by Rutherford's
model. He was awarded the Nobel Prize in 1906.

Thomson, William see KEl.vrN, wILLIAM
THOMSON, 1ST BARON.

Thomson effect (or Kelvin effect) See

THERMOELECTRIC EFFECTS.

Thor The Teutonic god of thunder, in some
legends the son of *Odin. He ptesided over the
home and controlled the weather and crops; he
was also worshipped as a god o[ wu. His me
survives in lhursday.

thorax In mammals (includiig humans), the
region of the body between thd diaphragm and
the nak, which contains the lungs and heart
and their associated vessels. The skeleton of the
thorax is formed by the breastbone at the
front, the spine at the back, and the ribs at the
sides. In arthropods the thomr is between the
head and aMomen

thorium (Th) A mturally dccurring radio-
active metal. It is possible that thorium-fuelled
nucled reactors may be developed in the fu-
tur€, since it is more abundant than uranium
and does not produce plutonium-239 in ap-
preciable quantities (see URANIUM). Thorium
oxide (ThO,) has one of the rhighest knom
melting points (330o"C), whichled to its use in
gas mantles, as it glows white when heated. At
no 90; at wt 232.038: mp 1755'q bp 4788'C.

thorium series one of thrbe naturally oc-
curring series of radioactive decays. The tho-
rium series is headed by thorium-232, which
undergoes a series of decays ending with the
stable isotope lead-208. See 4lso ecrrNruu;

thom apple an annual herb, Dotura stranG
nium, also called jimsonweed, occurring in N
temperate and subtropical regions. It has
white trumpet-shaped flowers producing a
fruit with a spiny capsule that splits to release
the black seeds. All parts of the plant are very
poisonous, containing the alkaloids hyoscya-
mine, hyoscine, and scopolamine. Family: So-

lanaceae.

thornbill A drab-coloured Australian bird
belonging to one of thre genera" especially
Acqnthiza. The yellow-tailed thornbill (A. chrys
orrhoeal b\tlds a very long oval nest with sev-

eral nest chambers. Famlly: Muscicapidae lsee
FLYcATcHER).

Thrace The Balkan region bordered by the
Black Sea, the Aegean, Macedoni4 and the River
Danube. From the 8th century Bc Greek cities
colonized the coasts, while the inland tribes
were an easy target for inwders-the Persims
in about 516 BC md then Philip II of Macedon
in the mid4th century. Having come under
the influence of Rome in 168 Bc, it became a
Roman province in ,16 AD. Fmous for its
horses and horsemen, and for ecstatic religious
rituals, Thrace was traditionally the birthplace
of the mysteries associated with the worship of
Dionysus. It is now divided between Turkey,
Greece, and Bulgaria

threadworm see PrNwoRM.

thrift A perennial herb, Aftneria maritima,
also called sea pink native to mount.ains, salt
marshes, md sandy coastal regions of N Eu-
rope. The flower stem rises from a basal tuft of
long narrow grasslike leaves and bears a clus-
ter of rose-pink or white flowers. Family:
Plumbaginaceae.

thrips A minute insect, also called thunder
fly, belonging to the order Thysano ptera labott
30O0 sFcies). Thrips have dark slender bodies,

05-5 mm long, and usually two pairs of nar-
row fringed wings. Many species suck the
juices of flowering plmLs, often causing seri
ous darnage and spreading plmt diseases.

thrombosis The formation of a blood clot
inside a blmd vessel, which often obstructs the
flow of blood. Thrombosis is more likely to
occur if the blood vessel is damaged or if the
blmd flow is very slow. The commonest site of
thrombosis is in the veins of the legs. this is
particularly likely to occur if a person is
bedridden for a long time. The clot may be-
come detached and carried to the lungs, caus-
ing pulmonary *embolism.

Thrombosis can also occur in the arteries

ffi
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supplying the heart (coronary thrombosis),
causing a heart attack (see MyocARDTAL rN-
FARCTIoN), or the brain, causing "stroke.

thrush (bird)A songbird belonging to a fam-
1ly Qurdidae:300 spaies) found throughout the
world but predominantly in Old World re
gions. Thrushes are slender billed and usually
brown-often with speckling or patches of red,
yellow, or blue. They feed chiefly on insects and
fruit and often have melodious songs, as in the
song thrush lTurdus philomelus). Northern
species are migratory. See also BLACKBIRD:
MISTLB THRUSH: RING OUZEL.

thrush ldiseasel see cANDrDrlsIs.

Thucydides (c.460-c..100 Bc) Greek histo-
rian. He served as m Athenian general in the
Pelopomesian War but was bmished ia 424 Bc
for allowilg the Spartan general Brasidas to
capture the colony of Amphipolis. His eight-
volume History of the Pelorynnesianwar is no-
table for its political, moral, and psychological
analysis.

thulium (Tm) The least abundant of the *lan-

thanide elements, discovered in 1879 by P.T.
Cleve (1840-1905). Radimctive rsTm is used in
portable X-ray generators. At no 69; at wt
168.934; mp lils'q bp 19so'C.

Thurber, James (1894-1961) uS humorous
writer and Grtmtrist. An early and continuing
contributor to the New yorktr, he satirized in-
tellectual fashions and domestic habits with
irony and sophistication. His essays and stories
are collected inThe Thurber Carniyal (79451 and
other volumes,

Thurrock A unitary authority in SE England,
in Essex. Area:153 sq km (63 sq mi). Population
(200't):743 A42.

Ihutmose lll (d.14s0 BC) King of Egypt
(c.1504-1450) of the 18th dynasty, who ruled
Eglpt at its most powerful and prosperous. In
1468 he defeated Syrian rebels at Megiddo and
in later campaigns advanced beyond the River
Euphrates. He orgmized the comtry's compli-
cated administration and was an outstanding
athlete and big-game hmter and a patron of
art and architecture.

thylacine The largest carnivorous *marsu-

ptal, Thylacinus cynocephalus, also called Tas-
mmim wolf or tiger md now probably
extinct. About 1.5 m long, it resembles a dog
with dark stripes across its grey-brom back.
Fantly: Dasyuridae.

thyme A small shrub belonging to the genus
Thymas (about 50 species), native to temperate

Eurasia. Garden thyme (T. vulgaris) is cultiyated
for its fragrmt leaves, which are dried and
used as a herb. An oil extract is used in per-
fumes and medicines. The common wild thyme
(1. druceil has a creeping stem and clusters of
rose-purple flowe$. Family: Labiatae-

thymus An organ situated at the base of the
neck, above the heart. The thymus grows until
puberty, after which it shrinks and ceases to
functioL During infancy the thyrnus produces
lymphocytes that form the *antibodies associ-
ated with allergic responses and the rejection
of transplanted tissues and organs. See also IIr,I-
MUNITY.

thyristor,t solid-state electronic device, also
called a semiconductor or silicon<ontrolled
rectifleri it consists of four layers of "semicon-
ductor forming three pn junctiom. It acts as a
switch, blocking the current through t\,vo ter.
minals until it has been turned on by a pulse
applied to the third terminal. This pulse can be
initiated by light or a temperature change.
Thyristors can pass currents ranging from mil-
liamperes to several hundred amperes, often
replacing gas-filled valve relays.

thyroid gland An endocrine gland situated
at the base of the neck, in front and on either
side of the windpipe. It secretes the homone
thyroxine, which controls the basal metabo-
lism of the body thyroxine secretion is regu-
lated by thyroid-stimulating hormone, wNch
is released from the *pituitary gland. Because
thyroxine production requires iodine, defi-
ciency of iodine causes the thyroid to enlarge
in an attempt to produce adequate amounts of
the hormone (see corrnr).

Tlber, River (Italim mme: Tevere: latin
name: Tiberis) A river in ceDtral Italy, rising in
the Apennines of Tusmy ud flowing mainly
S through Rome to the Tyrrhenian Sea near
Ostia. Length:4O5 km (252 mi).

Tiberius (42 Bc-37 AD) Roman emperor
(14-37 AD). Tiberius was rcognized by his step-
father, Emperor Aug'ustus, as his successor in 4
AD. As emperor his policies were unambitious
though sound but he faced the Senate's hostil-
ity, family intrigu€, and military rebellion. He
retired to Capri in 26 AD, v/here he gained a
reputation f or depravity.

fibet (Chinese name: xizang Autonomous Re-
gion) Al administrative region ir W Chha,
bordering on India, Nepal, Bhutan, and Burrra
It consists of a high plateau and is surrounded
by mountains, including the Himalayas and
the Kunlun Mountains. Most agriculture and
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the country's cities are in the river valleys. The
area is rich in minerals. Historl Buddhisrn in-
troduced in the 7th century AD, has exerted a
profound influence on Tibetan history. The
lamas (priests) of *Tibetm Buddhism attained
political power ir the lilth centUry. In 1&2, the
fifth *Ddai Lama became ruler of all Tib€L In
1720 the Chinese Qing dynasty established a
control over Tibet that lasted until 19n Inde
pendence was declared but in 1950 Tibet again
fell to the Chinese. An uprising in 1959was bru-
tally suppressed- There were further riots in
the 19t|0s, leading to the imposition of rnartial
law (1989_90). Ctrina has been wiilely accused of
violating Tibetans' human and rFligious rights.
In 199 an International Commission of Jurists
denounced Ctrinese rule and called for a UN-
monitored referendum to decide Tibet's fu-
ture. Area: 1227@1 q km (471660 sq mi).
Population (2000 est): 2 620 0m. Capitd: Lhasa

fibetan Buddhism (or lamalsm) A form
of Mahayana Buddhism practis4d in Tibet and
Mongolia Introduced into Tibet in the 7th cen-
tury AD, it has a complex symbolic literature
and monastic discipline. The gunr or vener-
ated spiritual teacher, is of prime importance;
some are held to be reincarnations of previous
lamas. Until 1959, the *Dalai l^ama was tempo-
ral and spiritual head of the state.

tick A parasitic *arachnid of the worldwide
suborder Metastigmata (&50 species), which
sucks the blmd of birds and matrmals and may
transmit such diseases as *typhus and relaps-
ing fever. Its round unsegmentd body, up to
30 mm long, bears eight bristly legs. After
feeding, the adults drop off tlle host and lay
eggs on the ground The larvaF attach them-
selves to a suitable victim, feed, then drop off
and moult into nymphs, which jrepeat the pro
cedure. Order: Ac arina (or AcanlConpare .n,t'rE.

tides The regular rising and falling of sea-

water resulting from t}le gravitational attrac-
tion between the eartll sun and moorl Most
parts of the world experience semidiurnal
tides (occurring twice per tidal day-24 hous 5

minutes). Tidal currents are periodic horizon-
tal flows of wter resulting from the rise and
fdl of the tide. Near the coast they are usn:lly
perpendicular to it and reversing, but in the
ocean they flow in a rotary m4nner around a
series of nodal Ircints.

Tiepolo Giovanni Batticta (76%-7170l
Venetian *rococo painter. His early sombre
style evolved into the exuberance of his first
malrr frescoes, for the Archbishop's Palace at
Udine (f25-29). These were followed by deco

rations for many N Italian palaces and
drurches. Abroad he decorated the Residenz
Palace, Wurzburg (u5(F53) and the Royal
Pdace in Madrid (1762-65).

Tierra del Fuego An archipelago rcparated
from the mainland of S South America by the
Strait of Magellarl The W and S belong to Chile,
the E to Argentina Sheep farming aad oil pro
duction are the principal economic activities.
Chief towns: Punta Arenas (Chile); Ushuaia (tu-
gentina).

tigef e hrge *cat, Panthera tigris. Tigers are
usually about 3 m long, but the race of Siberian
tigers can reach 4 IIL Tigers evolved in Siberia
and have spread south to most of Asia; they
shed their coat s€asonally and shelter from hot
sun during the day. They hunt (mainly ante-
lope) at night.

tiger mot{r a moth belonging to the family
Arctiidae, occurring in Eurasia, N Africa" and
North America The adults have a stout body
and are brightly coloured, often orange and
black The hairy larvae, commonly called
woolly bears, are seldom destructive.
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tldcs. Ihe force of gravity between the earh and dre
moon pulls he wateE of $e seas towards the moon,
cleating high tides once a day. The second daily high tide
occurs becau* the moon pulls rhe ear$ itsell away fom
he water on the far side of the moon. Exceptionally high
spring tides occur twice monthly when the gravitational
force of the moon is in line with that of the sun. The

lower neap tides occur when fiese two forces are at right
angle6.

tiger shark A Iarge *requiem shark Galea
cerdo cuvitri" that lives mainly in tropical seas.

It has a greyish-brown body, up to about 55 m
long, patterned vdth vertical bars and a lighter

C
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underside. It eats virtually anything, including
mammals, birds, fisll invertebrates, refuse, and
man.

Tigri+ River a river in SWAsia, rising in SE

Turkey md flowing SE through Diyarbakir,
along the Turkish-Syrim border, and into Iraq.
It joins the River Euphrates to form the Shatt
al-Arab. Length:1850 km (1150 mi).

Tijuana 3929N 11710w A city in Nw Mexico,
on the US border. Tijuarn is the main en-
try point to Mexico from California and is a
popular tourist resort. Population (2000 est):
1 150 000.

timbre,t quality in the sound of a musical in-
strument, voice, etc., that distinguishes it from
others. Thus a violin and a clarinet sound dif-
ferent even when they are playing the same
note. The difference arises because each type of
instrument produces different overtones in
different strengths when a note is played. The
production of overtones is controlled by the
my the note is
etc.) and by the
ual instrument.

produced (plucking, blowing,
characteristics of the individ-

Timbuktu (French name: Tombouctou)
16 49N 2 59W A town in E central Mali, on the
River Niger. It was an important centre on the
trans-Saharu Gravm route and an Islamic
cultural centre (?l0G-1500). Population (latest
est):31925.

time One of the four dimensions of the slnce
time continuum of the Einsteinian universe
(the others being the three spatial dimensions
of *Newton's world). Unlike the spatial dimen-
sions, time is dirmtional and passively erries
the universe along with it in one direction
only. To Newton, time was absolute md inde-
pendent of the spatial dimensions, which are
also absolute. In relativity, all dimensions are
interdependent.

time dilation An dfect predicted by Ein-
stein's special theory of *relativity. If two otF
servers, A md B, are moving at a velmity v
relative to each other, it will appear to A that
B's clock will show that time is running more
slowly thus a time t measured bn A's clock will
be t(1-v'16'12 611 3's clock, where c is the velocity
of light.

time zones North-south zones of stmdard-
ized time. Astronomical noon travels continu-
ously around the globe, but for convenience.
equalized times are applied in tfie 24 zones,
starting at the International Date Line (180' W
and E). Each is normally 15" : t hour wide.

Timor The largest island of the *Nusa Teng-

gara group. Mountainous ald dry, it is largely
undeveloped. Crops include coffee, coconut,
and sandalwood. History: iD 1859 it was divided
between Portugal and Hollaad West (Dutch)
Timor m included in independent Indonesia
(19{9). Although *East Timor was subsequently
(1975-76) annexed by Indonesi4 this was not ac-
cepted by the UN. Demonstrations against In-
donesian rule in 1991 were severely repressed.
Indonesia flnally withdrew its troops in 1999,
leaving a UN administration to oversee the
transition to full nationhood in May 2002.
Area: 3925 sq km (11883 sq rni). Chief towns:
Kupmgand DilL

fimor-Leste see EAsr rrMoR

Timothy, St In the New Testament, a disci-
ple of *Paul, whom he accompanied on many
missions. According to tmdition he was mar-
tyred in Ephesus. Feast da)4 6 Feb.

timpani (or kettledrums) Drums with a
large bowl-shaped body and a single head- They
have a musical pitctl which can be altered by
keys round the circumference or a pedal. The
military kettledrums used in mounted bands
are attached to a horse in pairs, tuned to two
fixed tones.

Timur 1or Tamerline; c.1336-1.105) Mongol
conqueror, a descendant of Genghis Khan-
After winning control of Turkestan in central
Asia, Timur swept ruthlessly through Mongo
lia, Persia Turkey, Russia, and India, leaving
death and destruction behind hirn Paradoxi-
cally, he spared and encouraged all kinds of
artists.

tin 1Sn1A silvery-white metal known to the an-
cients. Its principal ore is the oxide cassiterite
(SnO,), often found in alluvial concentrations.
The element exists as at least two allotropes-
the grey alpha-tin, and beta-tirl which is the
common form above 13.2oC At low tempera-
ture beta-tin slowly chmges into alpha-tin
causing tin plague It is obtained by reduction
with coal in a reverberatory furnace. The
major use of tin is in tinplate. It alloys with
copper to form *bronzes md with niobium to
give a superconducting compositioq which is
used in electromagnets. At no 50; at wt 118.n0i
mp 231.9'C; bp 2603'C.

tinamou A solitary grouddwelling bird be-
longing to a farnily (Iinamidae;so species) oc-
curring in Central md South Americ Well
camouflaged with a mottled grey or brown
plumage, tinamous have small wings and a
very short tail and are poor fliers. They feed on
seeds, fruit, and insects.
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tineid moth e moth of the *idespread fam-
llyTineidae.Tll,f adults are usuailly small with a
golden or silvery sheen and frequently do not
feed. The caterpillars feed on a variety of plant
and aninal mattet.See clothes moth.

fintaget 504oN 445W A village and resort in
SW England, on the N coast of Oornwall. On the
rugged promontory of Tintagel Head are the
ruins of Tintagel Castle, repuledly the birth-
place of King Arthur.

Tintorctto (Jacopo Comin: 15tr8-94) Venetian
painter, whose nickname, rlreming "little
dyer,' derived from his fatherls profession of
silk dyeing. His three paintingl of the Miracles
of St Mark (1562-56) for the Confraternity of
S Marco were followed by his series of the life
of Clrrist (1ffi-87i Scuola di S, Rocco) and his
paintings for the Doge's Palace, including tlle
enormous Paradise. fu a portEitist, he was par-
ticularly adept at painting old pen for exam-
ple kardcd Mon with Fur (Kqnsthistorisches
Museum, Vienna).

Tipperary (Irish name: Contae Tiobraid
Arann) A county in the S Republic of Ireland, in
Munster. It contains part of the Golden Vale
(one of the most fertile areas ful Ireland) in the
SW. PredomfuEntly agriculturatr".lziry farming
is especially important. Area: ,1255 sq km (1il3
sq mi). Population (2006 est): 1.19040. County
town: Clonmel.

Tippett sir Michael (190s-p8) Brirish com-
poser. He wrote frve operas, includingThe Mid-
sumn,Et Mafiitge (1947-521, Tlu Knot Garden
(1966-70), and New Year (1N1. His other works
include four symphonies, five itring quartets,
four piano sonatas, and the or{torio A Child of
Our Time (1910). In 1lE3 he ulas appointed a
member of the OM. I

firana (Albanian name: Tiraqe) 4120N 19,198

The capital of Albania, situatied on a fertile
plain in tJre centre of the couitry. Founded in
the 17th century, it b€came the capital in 1920.

There has been considerable iddustrial expan-
sion since World War II. P@ulation (2001):

343978.

firesias In creek legend, a blind Theban seer
who lived for seven generations. *Oedipus

learned from him of his own patricide and in-
cest and *Odysseus consulted him in the un-
derworld, where he retained his prophetic
POWerS.

Tirich Mir, Mount 3618N 71ssE A moun-
tain in Nw Pakistan, the highest in the Hindu
Kustl Height 7592 m (25 235 ft).

firo! 1or Tyrol) A mountainous federal state
in W Austria, bordering on Germany and Italy.
It has an intenlational reputation for winter
sports, especially at Kitzbtihel, and tourism is
important throughout the year. The chief oc-
cupations are agriculture and forestry, with
some mining and manufacturing industries.
Area: 12ft8 sq km (,1883 sq mi). Population
(2004 est): 688 340. Capital: Irursbruck.

Tisza, River (Slavonic and Romanian name:
Tisa) A river in S central Europe. Rising in the
W (ftraine, it flows across the Hungarian Plain
to join the River Danube below Novi Sad in Ser-
bi& It is a source of irrigation and power, espe-
cially in NE Hungary. Length: 980 km (610 mi).

tit A small acrobatic songbird (also called tit-
mouse) belonging to a family (Paridaei 55
species) occurring in Eurasia. North America,
and Africa Tits frequent woodlands md gar-
dens, feeding chiefly on insects. Their soft
plumage is usually grey or black, often with
blue and yellow markings. See oiso rrurrrr.
Titanic I luxury passenger ship that on 14-15
April 1912, struck an iceberg near Nelrfound-
land on its maiden voyage and sank with the
loss of 15X) lives. Because of its special design it
wff thought to be unsinkable. As a result of
the disaster safety rules for ships at sea were
drawn up. The wreck of t}Ie Titanic was Itrated
(19E5) and subsequently salvaged.

titanaum (Ti) A relatively Iight strong transi.
tion metal discovered in U91 by W.Gregor
(7761-18171. It occurs in nature in the minerals
rutile (TiO,), ilmenite (FeTiq), sphene (CaTiQ),
and in some iron ores. The dioxide (TiOr) is used
in white paint as it has excellent opacity. The
metal is as strong as steel but 45% lighter (rela-
tive density,L9l) and 607-o heavier thar alu-
minium but twice as strong. It is used in alloys
for missiles and aircraft. At no 22: at wt 47.88:

mp 1670'q bp 3289'C.

Titans In creek mythology, 12 primeval gods
and goddesses, the drildren of *Uranus and
"Gaia They were Oceanus, Coeus, Crius, Hy-
perion, Iapetus, Cronus, Thea, RIea, Themis,
Mnemosyne, Phoebe, and Tethys. They were
overthrown by Zeus and the Olympian gods.

tithes The tenth part of an income allotted to
rdigrous purposes. Originating in the offering
of the "first fruits' as a divine sacrifice, tithes
were decreed by Mosaic law, whidr demanded
payment in kind from all agricultural produce.
Christian ecclesiastical law also eni)ined tithes
to maintain churches and clergy. Tithes were
abolished in Britain in 19t6.

C
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f itian (Tizimo Vecellio; c. 1488 1576) Venetian
painter of the High Renaissance. He collabG
rated with Giorgione on frescoes for the faqade
of the G€rmm Exchmge (1508). In his Assumf
tion of thevirgin (Sta Maria dei Frari) his mon-
umental style links him with such Florentine
painters as Raphael. His greatest works for the
Habsburgs, who patronized him from 1530 on-
wards, were the equestrian portrait of Em-
peror Charles V at Miihlberg (1548; Prado) and
Philip lI (1550-51; Prado). His mythological
works include Bacchus and A/iadfle (National
Gallery, London).

Titicaca, Lake A lake in South America, be-
tween Peru and Bolivia, in the Andes. At an al-
titude of 3809 m (72497 ft) it is the world's
highest lake navigable to large vessels. Area:
813s sq km (3141 sq mi). Depth: 370 m (1214 ft).

Tito (Josip Bro4 1892-1980) Yugoslav states-
man; president (1953-80). Tito was captured by
the Russians in World War I and subsequently
fought with the Red Army in the Russian civil
war. He returned to Yugoslavia in 1920 and
joined the Communist Party. In World War II
he led the resistance to the German occupation,
becoming a marshal in 1913. He became Yu-
goslavia's postwar leader and introduced the
policy of decentraliation to workers' councils.
Following Yugoslavia's expulsion (19,18) from
the Cominform, Tito successfully rnaintained
his country's independence from Soviet inter-
ference, pursuing a foreign policy of nonalign-
ment.

fitus (Flavius Vespasianus) (3s_81 AD)
Roman emperor (79-81). He fought with his fa-
ther Vespasim il Judaea and ended the Jewish
revolt (70) by capturing Jerusalem. Titus was a
popular emperor: when Vesuvius erupted (79),

he aided the victims generously. At his death
he was deifled.

Tivoli 41 58N 12 48E A town in central Iraly, in
Lazio. A summer resort in Roman times, it pos-
sesses the remains of Hadrim's villa and the
Renaissmce Villa d'Este, with its terraced
water gardens. Population (latest est): 55 030.

ilingit A North American Indian people of
the IIW Paciflc coast in SE Alaska- There were
14 tribes divided into independent matrilineal
clans, each headed by a chief. They lived by
salmon fishing and hunting. Their language
belongs to the Na-DenE group.

TNT (tdnitrotoluene; C6H,(NO,),CH.) A highly
explosive yellow crystalline solid prepared
from toluene treated with concentrated sul-

phuric and nitric acids. It is used in shells,
bombs, and blasting explosives.

toad A tail-less amphibim belonging to a
widely distributed order (Anura; about 2600
species). Toads have long hind legs md short
forelegs; they swim by means of partially
webM feet. They have a long sticky tongue
that can extend very rapidly to capture flying
insects. See also NATTERJACK; TREE FRoc.

toadfish A bottomdwelling arnivorous
*bony fiah of the order Batachoilifumes (about
45 species), found mainly in tropical and sub
tropical seas. It has a heavy bromish body and
makes grunting or crmking sounds resem-
bling a tcd.
toadstool see rr,rusHRooM.

tobacco A plant belonging to the genus Nico-
,iarxa, especially N. tabacum and N. flrstico,
which are cultivated for their leaves, used to
make cigarettes, cigars, snuff, etc. Commercial
tobacco plants grow to a height of 1-3 rn and
bear pink, white, or greenish flowers. After
harvesting, their large sticky leaves are slowly
dried md then fermented. The main growing
regions are the USr\ China" India, Russia, and
Georgia. Tobacco contains about 2-4% nicotine,
which produces its stimulant and addictive
properties. Family Solanac eae.

Tobata See xrraKYUsHU.

Toc H An interdenomimJional Christian fel-
lowship devoted to social service. It was
founded in 1915 in Belgiun by the Rev P.B.
Clayton (1885-192), a Church of England drap-
lhin, as a military chapel md club; it was named
Talbot House in rnemory of Gilbert Talbot
(1891-1915), a Bdtish lieutenant, killed in action.
Its name derives from army sigrlallers' desig-
nations of the initials T H.

toga The formal outer garment of the Roman
citizen, worn over a tunic. It was originally
worn by both sexes but later only by patrician
males. The toga was m oval sheet of linen,
draped across the left shoulder, and forced the
wearer to comport himself in a dignified man-
ner. Senators, high offlcials, and emperors
wore togas edged with purple, while candi-
dates for office wore their togas in the Forum
whitened with chalk (the tog,a candida).

Togo, Republic of (French nme:
R6publique Togolaise) A small narrow country
in West Africa" on the Gulf of Guinea between
Ghana and Benin. The majodty of the popuia-
tion is African. Economy. chiefly agricultural:
food crops consist mainly of cassava, maize.
md rice and cash crops include cocm, coffee,
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and cotton. Forests produce nqt only timber
but oil palms and dyewoods. Thdre are rich de-
posits of phosphates, which are the main ex-
port. Bauxite was found in the 195Os. Industry
includes food processing, a large cement plant,
md arr oil refinery. Histor)4 settled by the Ewe
in the 12th and 13th centuriesj the area was
raided for slaves from the 17th to 19th cen-
turies. From 1884 to 1914 Togoldnd was a Ger-
man protectomte and after Worlld War I it was
divided between France and the UK. The
French territory gained full inhependence in
1960. (Ihe British part joined Ctlam in 1957.) A
coup in 1967 brought Lt Col 0atgr C,en) Etienne
Gnassingb6 Eyad6ma to power. Following pro
democracy riots, a multiparty cdlstitution was
approved in 192. Eyad6ma was reelected sev-
eral times but these polls weie widely con-
demned as fraudulent. Legislatiive elections in
1999 and 2002 were boycotted by the opposi-
tion. In 2005 Eyad€ma died afier 38 years in
power and was succeeded by his son, Faure
Gnassingbe. Official language: Frenctl Cur-
rency: CFA franc of 100 centimes. Aree 56000
sq km (21616 sq mi). Population (2007 est):
5 701 579. Capital: Lom6.

fokyo 35 40N 139.6E The capiral of Japanr in
E central *Honshu on Tokyo Bay (an inlet of
the Pacific). Administratively joined to its porr.
Yokohama and to the industtial centre of
Kawaski, Greater Tokyo is the world's largest
city. It has over 100 universities. [Iistor] the vi}
lage of Edo was founded in the Qth century. As
Tokyo, it replaced Kyoto as imperial capital in
1868. It was badly damaged by arf earthquake in
1923 and by bombing during World War II,
since when its industrial growh has been dra-
matic. Population (2004 est): 8 390 967.

Toledo 1. 4't ,r0N 83 35W A city in the usA, in
Ohio on lake Erie at the mouth of the River
Maumee. It is a major Great L{kes port, ship
ping oil, coal, and farm product6. Industrial ac-
tivities include shipbuilding and oil refining.
Population (2004 est): 304973. 2.3952N 4 02W A
city in central Spain, in New,Castile on the
River Tagus. It was formerly the capital of
Spain. Fmous for its swords and knives, it pro-
duces metalwork engraved in the Mmrish tra-
dition. Population (2005): 75 578.'

Tolkien, J(ohn) n(onald) R(euel)
(1892-79731 British scholar and Writer. His tril-
ogy The Lord oJ the Rings (.1954-59; fllmed
2001-03), in which he created a ricNy detailed
fantasy world, beame a beslseller. Related
works include lhe Hobbit (193714\dThe Silmaril-
lion\l9n\.

Tolpuddle Mafirs Six members of the
Friendly Society of Agricultural Labourers of
Tolpuddle, Dorset, founded in 1833. The six
were unfairly charged with administering Un
Iawful oaths and transported to Australia.
Ttrey were pa.rdoned in 1836.

Tolstoy, Leo (Itikolaeyich), Count
(1828-1910) Russian writer and moralist. FoI
lowing his maniage in 1862 he wrote two nov-
els, War and. Peace (1865-69), concerning the
Napolmnic War, and Anna Karenina 17875-771,
both acknowledged rmsterpieces of Russim
literature. Around 1879 he underwent a spiri-
tual cdsis from which he emerged with a faith
in an extreme form of Christian anarchism. He
worked and d,ressed as a peasalt, beciune a veg-
etarian and paci6st, repudiated his literary
works, and gave his property to his family.

Toltecs An Indian people who dominated
central Mexico betwen the 10th md 12th cen-
turies AD. Their language, *Nahuatl, was also
spoken by the Aztecs. A militaristic people,
they created an empire and introduced the cult
of *Quetzalcoatl. The *Aztecs destroyed their
capital of Tula in the mid-l2th century.

tomato An annual plant, lycopelsicon esculet
tilm, native to South America and widely culti
vated for its fleshy red fruit. In warm
temperate regions, tomatoes are grown in
fields md are low branching plmts; the hot-
house tomatoes of cooler regions often grow a
single erect fruiting stem. The yellow flowers
produce rounded or pear-shaped fruits which
are eaten fresh or canned and made into pur6e,
pickles, etc. Famil1.r. Solonac eae.

tomography The tchnique, used in medi-
cine for diagnosis, of producing an image of a
selected plane of the body using X-rays or
other radiatioD- In computerized tomography
(CI), a ring-shaped X-ray machine (CT sc:mer)
is rotated around the patient and records dif-
ferent planes of the body. The information ob-
tained is assembled by the scanner's computer
into a three-dimensional representatiori of the
body.

Tomsk 56 30N 85058 A port in central Russia,
on the River Tom. Industries include engineer-
ing and it has a university (1888). In 1993 an
explosion at a nuclear reprocessing plant re
sulted in radioactive contamination of the sur-
rounding region. Population (2002): 487 838.

ton An Imperial unit of weight eqtalto2240
lb (long ton) or 1016 kilograms. In the USA a
unit equal to 2000 Ib (short ton) is also used.

C
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The metric ron (or totrtre) is equal to 1000 kilG
grms.

tonali$ The presence of a tonal centre or
key in a musical composition. Musical composi
tions from at least the €arly 17th century to
about 1900 are in distinct keys. Ttrese are based
on individual scales, in which certain notes (the
tonic and dominant degrees) form tonal cen-
tres to which the music periodically returns.
Music in which tonal centres are deliberately
avoided exhibits *atonality. See also s ERIALISM.

Tonga, Xingdom of (or Friendly lslands)
A country in the SIW Pacific Ocean, E of Fiji. It
consists of 169 small islands. Economy agricul-
tural, the main products being copra, vanilla
beans, and fruit. Fishing and tourism are im-
portant. Histor)4 the islands were visited by
Captain Cook in 173. Under King Taufa'ahau
Tupou (Cf,orge \i 1791-7893\ Tonga becme a
united kingdom and converted to Christianity.
The country became a British protectomte in
1900, and an independent state within the
Commonwealth in 1970. There is a partly
elected assembly but considerable power re-
mains with the king (since 2006 Tupou $. Of-
flcial languages: Tongan and Englistl Currmcy:
pa'anga of 1m seniti. Area: 7m sq km (270 sq
mi). Population (20(r/ est): 116921. Capital:
Nuku'alofa.

tongue A muscular organ situated in the
floor of the mouth. The root of the tongue is
attached by muscles to the U-shaped hyoid
bone in the neck. The tongue is the main organ
of taste: its surface is covered by taste buds,
which detect sweet, sour, salt, and bitter tastes.
It also manipulates food during chewing md
swallowing and plays an important role in the
articulation of speedl

tonsils Patches of tissue situated on each side
at t}le back of the moutll They produce lym-
phocytes, which protect the body against in-
fection Inflammation of the tonsils (tonsillitis)
may be caused by a variety of infections.

toPaz A mineral consisting of a hydrous fluo
silicate of duminium, AISiO{OH,F). It occurs
in acidic ignmus rocks, in pegmatites and
veins. It is usually colourless or yellow and
when cut and polished it is used as a gemstone.
The fiaest specimens come mainly from the
Urals, Brzil, and Ceylon Birtistone for No-
vember.

topology The brmch of *geometry con-
cerned with the properties of an object that do
not change mder homeomorphisms, i.e. when
the object is bent, stretche4 or shrunk but not

torn or deformed so that several points on it
are fused Topology is often called rubber-
sheet geometry it was formerly called analysis
situs. One application is in networks in which
the topological properties depend on the so-

called Euler characteristic, named after Leon-
hard Euler 07A7-83],, V- E+ P, where V is the
number of vertices in the network, E the num-
ber of edges, aIId F the number of areas en-
closed by the edges.

Torah (Hebrew: instruction) The five trooks of
Moses (Genesis, Exodus, Leviticus, Numbers,
and Deuteronomy), which constitute the first
of the three divisions of the Hebrew *Bible. In
Judaism, the term is also applied more widely
to the whole body of religious teachings,
viewed as the revealed word of God and includ-
ing both the written and the oral Torah

Torbay A unitary authority in SW Englan(
in S Devon, consisting of Torquay with two
neighbouring seaside resorts. Area: 53 sq km
(24 sq mi). Population (2004 est): 1:l2 500.

Torfaen A county borough of SE wales, cre
ated in 1996 from part of Gwent. Area: 290 sq
km (112 sq mi). Population (2m4 est): $.100.

fories A British political group that became
the "Conservative Party under Robert *Peel in
the 1830s: Tory is still used synonymously with
Conservative. Originally an Irish name for a
Roman C,atholic outlaw, it was applied in 1679
to a supporter (in opposition to the *Whigs) of
the succession to the throne of the Roman
Catholic Duke of York (later James II). The To.
ries were later associated with the rebellious

Jacobites and were excluded from politics
until the U80s, when they reemerged They
represented the interests of the country gen-
try, merchants, and Anglicans.

tornado A violently rotating column of air,
small in diameter, draracterized by a funnel-
shaped cloud, which may reach ground surface.
Wind speeds of up to 200 knots (100 m per sec-
ond) have been experienced. Occurring over
lan( tornadoes cause largescale destruction
and are a considerable problem in the central
USA and Australia-

Toronto 4342N 7925w A ciry and porr in E

Canada, the capital of Ontario on Lake Ontario.
It is Canada's largest city, housing a stock ex-
change and many business headquarters. Its di-
versified industries include heavy engineering,
eltrtrical, dremiel, md wmd products, foods,
clothing, sporting goods, publishing, and fllms.
Histor)4 established as Upper Canada's capital
and military centre (1793), Toronto was scene of
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the Mackenzie Rebellion (1837) against oli.
garchic government. lt becamel an industrial
and commercial centre with the development
of railways (1850s). Population (1996): 4338400
(metropolitan area).

torpedo (armament) A self-propelled guided
underwater missile carrying a highexplosive
warhead They can be launched by ships or air-
craft but have been used most quccessfully by
submarines. Designed in 1856 by a British engi
neer, Robert Whitehead (1823-1905), they were
used to sink 25 million tons of Allied shipping
in World Wars I and II. Moderi] torpedos are
driven by steam turbines oI by battery-
powered electric motors and havE sophisticated
active or passive acoustic homirrg systems.

torpedo (fish) See ELEcrRrc RAY.

forquemada, Tomds de 1r4zo-98y Spanish
Dominican friar and Grand Inquisitor. Confes-
sor to Ferdinand and lsbella, he was appointed
head of the Spanish *Inquisition in 1,183. His
sentences were extremely harsh and he was re-
sponsible for the expulsion of the Jews from
Spain in 1,192.

Torres Strait A channel between New
Guinea and Cape York Peninsula N Australia,
linking the Arafura Sea and Coral Sea. It was
discovered (1606) by the Spania*d Luis Vaez de
ToEes. Width:145 km (90 mi).

Torricelli, Evangelista (1608-47) Italian
physicist. He discovered that t}te atmosphere
exerts a pressure and demonstrdted it by show-
ing that it could support a colutnn of mercury
in a tube, thus inventing the flercury barom-
eter (1543). He also created the first man-made
vacuum in his simple barometer, the spa.ce

above the mercury still being cilled a Torricel-
lian vacuum.

tort In law a civil wrong th4t constitutes a
breach of a duty established by law rather than
by *contract. lt is distinguished from a crime
in that it affects the interests:of the injured
person rather than of the state.

Tortelier, Paul (1914-90) French cellist. He
won first prize at the Paris conservatoire at the
age of 16. After playing in orrhestras in the
USA he began a career as a soloist, composer,
and teacher.

tortoise A slow-moving herbivorous reptile
belonging to the family Testudinidae (40

species). Tortoises have a protective high-
domed shell, tough scaly legs, arrd range in size
from about 10 cm to 1.5 m (seerGALAPAcos rs-
LANDS). Tortoises lay eggs an{ have long life

spans, reputdly up to 15o years. CoflWre'ruP.-
TLE; TERRAPIN.

tortoiseshell butterfly A *nymphalid

butterfly whose wings are mainly orange with
black markings. Tortoiseshells are found in Eu-
rope, Asia, and North Arnerica- The caterpillars
feed mainly on nettles and willows. Chief gen-
era: Aglais, N ym phalis.

Toscanini, Arturo (1857-1957) Iralian con-
ductor. He made his debut in 1886 and subse-
quently conducted at la Scala Milan, and at the
Metropolitan Opera in New York. From 1937

until his dearh he conducted the NBC (Narional
Broadcasting Company) Symphony Orchestra.

toucan A noisy forestdwelling bird belong-
ing to a family lRamphastidae;37 species) oc-
curring in tropical America- Toucans have
huge brightly coloured bills and typically
black plumage with a brightly coloured breast.
They feed on fruit. Order: Picilormes (wood-
peckers, etc.).

toudrstone A black or grey flintlike stone,
formerly used for testing the purity of gold
and silver. The metal to be tested and one of
known purity are both rubM with the touch-
stone and compared. The colour of the marks
left indicats the impurities present.

Toulon 4307N 555E A port in SE Frmce, in
the Var department on the Mediterrmean Sea
Toulon is one of France's principal naval bases
and has marine engineering. chemical, oil, and
textile industries. Population (1999): 159 389.

Toulouse 43 33N 124E A city in S Fruce, the
capital of the HauteGaronne department on
the River Garonne. A major commercial and in-
dustrial centre, it has aircraft, armaments,
chemical, and textile industries. It is also an im-
portant agricultural tmding centre. Notable
buildings include the basilica (11th-13th cen-
turies), the gothic cathedEl, and the university
(1230). Population (1999): 390 413.

Toulouse-lautrec, Henri (Marie Ray-
mond) de (14e1-1901) French artist. Stunted
by a childhood accident, he settled in Paris,
where he led m rnconventional life among the
music halls and cafes of Montmartre. His rym-
pathetic studies of entertainers, circus life, and
prostitutes in posters, lithographs, and paint-
ings were influenced by *Degas and Japanese
prints. Characteristic paintings arc At tlw
Moulin Rouge lArt Institute of Chicago) and la
Toilette (Louvre).

four de France The main C.ontinental pro-
fessional cycling race. Fouded in 1903, the
road race lasts three weeks or more and has a

C
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maximum length of approximately 4000 km
(2.180 mi). The race starts in a different town
each year but always ends in Paris.

tourmaline A group of minerals composed
of complex cyclosilicates containing boron.
There are numerous varieties, some being used
as gemstones and mme for their piezo€lectric
and polarizing properties. Tourmalines are
found in veins md pegEatites, in grmite
rocks.

Tours 4723N 0428 A city in central France,
the capital of the lndre€t-Loire department
situated between the Rivers Loire and Cher. No-
table buildings include the gothic cathedral,
the archiepiscopal palace (fth-18th centuries),
and the university (1970). Tours is a tourist cen-
tre for the Loire Valley and has varied mmu-
facturing industries. Population (1999):, 732 82O.

fower Bridge A bridge over the River
Thames, next to the *Tower of London. Built in
1894 in the gothic style, it has a central portion
that lifts to allow large ships to pass through it
into the Pml of London

fower of London A royal fortress on the N
bank of the River Thames, to the E of the City
of London It was begun in the 11th century
and added to in subsequent centuries. It was a
royal pdace until the 17th century and a state
prison It is now a barracks, armoury. and mu-
sem, containing the British crown jewels.

toraemia The presence of bacterial toxins in
the blood. Formerly, the term was used to de-
scribe a condition affecting pregnant women
thought to be due to toxins but now known to
be caused by *hypertension (raised blood pres-
sure).

toxin A poison produced by a living orgmism.
Many microorganisms, including bacteria and
fungl produce toxins. In diphtheria and
tetanus the toxin is produced by the bacteria
within the infected person; in botulisrr the
toxin is produced in contaminated food- Some
toxins are useful: penicillin is a toxin that kills
bacteria

frabzon (former name: Trebizond) 41OON

394ilE A port in NE Turkey, on the Black Sea- It
was the capital of the Comnenian empire
l72U-74671 and has a university (1963). Popula-
tion (1997):182s52

tfacefy Decorative stonelvork supporting
the segments of leaded stained glass in the win-
dows of Gothic and C,othic-revival buildings. It
was often very elaborate, especially in the late
Gothic *Flamboyant (Crntinental) and *Per-

pendicular (English) styles. See corHlc ART
AND ARCHITECTURE.

trachea 1. The windpipe: a tube that con-
ducts air from the larynx to the ldt and right
bronchi. which continue to the *lungs. The tra-
chea is lined by *mucous membrane and sup-
ported by hoops of cartilage in its w-all 2. One
of the air passages in insects, which lead di-
rectly to the tissues- Each trachea has an exter-
nal opening (spirade) that can be opened and
closed.

trachoma An eye disease that occurs in dry
poor parts of the world and is caused by a
virus-like bacterium of the genus Chlamydia.lt
is a severe form of *conjunctivitis in which the
membrane lining the eyelids becomes scarred
and shrunken. Trachoma is the world's most
common cause of blindness.

Tracy, Spencer (1900-67) US filjn acror. He
began his film career in the 1930s by playng
gangsters, but later costarred with Katherine
*Hepburn in nine films, including Adom's Rib
(1919) and Guess Who's Coming to Dinrw (19{;71.

Other notable films include The old Mon andthe
Sea (1958) and Judgenent at Ntremberg(79671.

trade cycle The repeatd cycle of boouu re-
cession, *depression, recovery, and boom in an
economy. In the tJK in the 19th c€ntury, the
trade cycle displayed remarkable regularity
and stability; in the last hundred years it has
fluctuated more. The *Depression of the 1ll30s
was a severe and protracted world slump fol-
lowed after World War II, by a period of boom,
interrupted by only minor recessions, whidr
persisted until another depression was entered
in the 1970s and another in the early 1990s. The
causes of the cycle are uncertairl but it may re-
sult from the regular cycle of electoral politics
or from erratic shocks to the economy, such as

wars or rises in the prices of essential com-
modities (such as oil).

trademat*s Distinctive emblems orvned by
a manufacturer or trader and applied to his
goods to identify thern as produced or sold by
him. Ttre owner ofa trademark has the right to
its exclusive use in connection with the goods
associated with it. Any tradernark can be pro-
tected against infringement by legal action
and registered trademarks enjoy additional
statutory protectiorl

Tradescantia A genus of flowering plants
(about 60 species), native to North and C-entral
America and popular as ornamentals. Varieties
of the wandering jew (L ffiminensis) are popu-
lar house plants, having ovd grm lavs,
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tinged with pink or with silver stripes. Spider-
worts, derivd frcm T. virgir.iotb., have tlree.
petalled blue, red, or white i flowers and
grasslike leaves; they are attractive border

trade union An organization of employees
joined together to present a collective front in
negotiations with an employer and to provide
a measure of security for its merpbers. The ori-
gins of trade unions lie in the tlocal clubs of
skilled craftsmen in l8threntury Britair
Robert *Owen's Grand National Consolidated
Trades Union (1834), the first att8mpt ro unite
skilled and unskilled workers, collapsed fol-
lowing the transportation of $e 

.Tolpuddle

Marryrs. In 1851 the first succqssful national
trade union, the Amalgmated Society of Engi-
neers, was formed and in 1868 the Trades
Union Congress (TUC) met for the first time.
Granted legal status in 1871, tradd unions began
to be formed by unskilled wor(ers. Unions in
the t]K finally beme securi with the passing
of the Trade Dsputes Act (1906), which pre-
vented employers from suing unions for dam-
ages after a *strike. The failure qf the *General

Strike (1926) was a blow to the trades union
movement in Britain and the consequent
Trade Dsputes Act (1927) made general strikes
illegal This was repealed by the postwar
Labour Government. In the 1!lt50s and 1970s
trade unions became an important polirical
force, but their power was subsequently
curbed by the Employment Acts (1980, 1982,

1988) and the Trade Union Act (198a) passed by
the Thatcher Government. Thti Hbour farty
has loosened its traditional linkswith the trade
unions since the mid-199os.

Ihe first international trade union was the
first *lnternational (18et): the international
trades union movement is now represented by
the World Federation of Trade Unions and the
*lnternational Confederation of Free Trade
Unions.

trade winds (or tropical eEstorlies) The
predominantly easterly winds that blow in the
tropics. They blow from the NElin the N hemi-
sphere and from the SE in the S hemisphere,
converging towards the equator.

frafalgar, Battle of (21 October 18os) The
naval battle in the Napoleonic Wars in which
the British under Nelson (in the Victory) de-
feated the French W of Cape Trafalgar, be
tween C6diz and Gibraltar ($A/ Spain). The
British success, which was tragitally marred by
Nelson's death in the hour of victory, ended the
threat of a French invasion of Eritain.

Trafford A unitary authoriry in I{W England
in Greater Manchester. Area: 106 sq km (41 sq
mi). Population (m01): 210 13s.

tragedl e form of drama recounting the fall
(usually, the death) of a noble protagonist. The
form evolved in ancient Greece and was fully
developed in the plays of Aeschylus, Sophocles,
and Euripides. Little tragic drama of worth
was then written until the tragedies of Shake,
speare and his contemporaries. In lTthrentury
Fruce the neoclassical tragedies of Racine and
Corneille were carefully based on principles
derived from Aristotle's Poerics. Ibsen and
Strindberg in Europe and Eugene O'Neill in the
USA contributed to the development of tragic
drarna in the 19th and 20ti centuries.

tranquillizer Drugs used to relieve anxiety
and tensiorl. They include the *benzodiaz-

epines. The powerful drugs used in the treat-
ment of schizophrenia and other mental
disorders were formerly known as malrr tran-
quillizers but are now known as antipsychotic
drugs (see aurrrsYcHorrcs).

tqamformer e device for converting alter-
nating current from one voltage to another.
The input is fed to a primary winding, a coil of
wire round a soft iron core, creating an oscil-
lating magnetic field in the core. This fleld in-
duces a secondary current of the same
frequenry in the secondary winding wound on
the same core. The ratio of primary to sec-
ondary voltage is eqrtal to the ratio of the num-
ber of turns in the secondary coil to that in the
primary. The device is widely used both in elec-
tronic circuits and in the transmission and dis-
tribution of electric power (see ELECTRTCITY
SUPPLY).

transistor A *semiconductor device with
three or more elfftrodes. Transistors form the
basic elements of electronic *amplifiers and
logic circuits, often combined with other com-
ponents in 'integrated circuits. Theywere first
developed in 1918 by William .Shockley and his
coworkers at the B€ll Telephone Co and now
replace *thermionic valves in most applica-
tions. A bipolar juDctioD transistor consists of
two junctions between ptype and n-type semi-
conductors forming either a pn-p or n-pn
structure. Current is carried across these junc-
tions by botl negative and positive charge car-
riers (electrons and holes). Depending on how it
is connected into a circuit, the junction tran-
sistor can act as a voltage or orrent mplif.er
in much the same way ns a triode valve-

Originatly, junction transistors were made
by alloying the impurity metal onto the semi-

C
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conductor crystal or by adding impurities as

the crystal was being grown Now the doping is
diffused in as a gas, introduced by ion implan-
tatiorl or, more commonly, achieved by a com-
bined process of etching and diffusion, known
as the planar prmess.

The fidd effect transistor (FET) is a unipolar
device, in which rurrent is carried by only one
type of charge. There are two types: the junc-
tion FET (JFET) has a region of semiconductor
of one doping typ€ flanked by two highly
doped layers of the opposite type. Current
flows lnrallel to the junctions, between the sG.

called source and drain electrodes, through a
narrow channel between the highly doped re-
gions (the gate); it is controlled by the electric
field arising from the gate input voltage,
wNch alters the width of t}re conducting chan-
nel. The JFET is used as a separate component
in amplifiers and switches. In the insulated-
gare FET (IGFET) rhe source md drain elec-
trodes are highly doped regions in a substrate
of the opposite type. The gate electrode is a
conductor separated from the substrate by a

thin insulating layer across the surface. The
electric field caused by the gate voltage con-
trols the sourcedrain current on the other side
of the insulator. The IGFET is used mainly in
metal-oxide semiconductor (MOS) integmted
circuits. It is smaller than the equivalent bipc
lar junction transistor and uses less power. The
flrst plastic transistor was built in 1988.

transition elements A large group of
metallic elements, including most of the com-
moDly used metals, the inner electron shells of
which are incomplete. The *lanthanides md
the *actinides are sometimes included in this
definition. The elements show considerable
similarities to their horizontal neighbours in
the "periodic table. In general, they are hard,
brittle, high-melting, and exceUent conductors
of heat and elrtricity. They have multiple va-
lencies and form coloured compounds.

franskei, Republic of A former Banru
homeland in South Afric4 consisting of three
separate areas. Most of the population was
*)ftrosa. Created in 1963, as the flrst of the
Bantu Homelands, it became nominally in-
dependent in 1976. All Black Africans of
Transkeian origin became its citizens, simulta-
nously losing ttreir South African citizenship.
Its independence was only recognized by South
Africa. In 194, following the adoption of a
multiracial constitutiorl the Bantu Homelands
were reintegratd into South Africa and South
African citizenship grantd to their inlnbi
tants.

transmutation The conversion of one el-
ement into another. An.early (unfulfilled) aim
of alchemy was the transmutation of base met-
als into gold. Transmutations were achieved in
the 20th century by bombarding elements
with *alpha particles or *neutrons.

transpiration The loss of water vapour
from the surface of a plant, which occurs pri-
marily through small pores (stomata) in the
leaves but also (slowly) through the cuticle of
the *epidermis. The rate of mter loss is con-
trolled by the opedng and closing of the stom-
ata, greater loss occurring during the day than
at night.

transplantation The surgical implantation
of a tissue or organ derived either from an-
other part of the patient's body or from an-
other individual (the donor). Skin grafting is an
exmple of the former: it is used particularly
to repair damage and disflgurement eused by
burns and other injuries. Transplantation of
donor organs requires careful matching of the
donor's and recipient's tissues toget}ler with
the use of drugs that suppress the r(ipient's
immune responses (see IMMUNosuppREs-
sIoN). The fiIst successful heart transplant op
eration was performed by Christiaan *Barnard

in 1967; other organs that have been trans-
planted include the kidneys, lungs, liver, and
pancreas. The first implantation of an artificial
heart, made of titanium, took place in 1988.

transportation In law, the practice of send-
ing a convicted criminal to some place outside
Bdtain, usually to one of the colonies, to be
kept in hard labour. Transportation dates back
to the reign of Elizabeth I; it ceased in the r9th
century.

Trans-Siberian Railway The world's
longest railway, running 9335 km (5800 mi)
from Morow to Vladivostok. Double track
largely electrified, has replaced the original
single track line built betwem 1891 and 1n5.
The complete lrurney with nearly a hundred
stops takes nine days.

transubstantaation In Roman catholic
theology, the doctrine that the substance of
the elements of bread and wine in the *Eu-

charist is changed at consecration into the sub-
stance of the body and blood of Christ. On.ty the
accidents (Le. the qualities apparent to the
senses) of the bread and wine remain.

transuranic elements Elements with
higher atomic number than uraniurn Apart
from ttaces of neptunium md plutonium,
none of them has ever been detected irl nature,
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Germanium i5 a typical smiconductor
The four outer electEns in each oI i6
atoms lorm covalent bonds with
adjacent atoms ln the pure state it ads
a5 an insulator as no electons are
available to carry curent.

Arsnic atoms have five outer
el<trons. Germanium containing
aen( atoms as an impurity can carry
current because the fifth elect@n is

available as a carraer Thr5 is an
n-type semiconductor becaus curent
is caried by negative el(trcns.

lndium atoms have lh@ outer
electrons. Germanium doped with
indrum therelore has holes in i8
eledronic structure- These can be
filled by electrcns from
neighbou.ing atoms, ceating new
holes; this has the effd ol positive
charge moving thrcugh the crystal
in the opposite direction to
electrons. This is p-type gemanium.

direction of conventional
eledric current

ln the bipolarjunction transistor a pi<e
of p-type material is sndwiched
between two n-type pi4es, makrng an
n-p-n strudure (P-n-p transrstors are
also used).

the electrons cannot
cross the p-n junction

electrons

vec

ln an n-l-n transistof a negative voltage
is applied to one end (the emitter) and a
positNe to the other (the colledor). No
curent flows, howeve[ because a
potential barrier lorms at the junction
beMen the emitter and the central
region (the base)-

base base

lf the base region is positively
biard, the IR electons in the
emitter are attracted to the p-typ€
base and curent flM through the
thin base to the collector As the
collector current depends on the
amount of bias to the base, the
device can be used as an amplilier

the Witwatersrandi iron, steel, and chemicals
are prducd. Mineral deposits include gold,
diamonds, uranium, coal, chronite, tin, and
platinun It has a welldeveloped agriculture
producing maize, wheat, peanuts, citrus fruit,
cotton, and tobacco; sheep and cattle are raised.

o
electrons

holes

collector emitter collector
hola eldrons@-_o o-_@

'lol"lpl Ipl"lpl
enlitter collector emitter coll(tor

ln the symbotic reprsentation oI a

transistoi the directon of the atrow
on the emitter indicates the dicction

3:*ffi',ji;fl'.:Tl5:"
transistol. The operation of the bipol+r junction transistor.

since no isotopes of sufflcient *half-life exist;
they have been created since 1P40 in nuclear
reactions. See also ACTINIDES.

fransvaal A former province in South
Africa. Heavily populated in the S, it contains
the couDtry's main industria.l afea, centred on
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Forestry is also important. HisttrI originally
an Afrikmer republic, it fought in the *BGr
Wars against Britain (188e-81 1899-1902). It
Fined the Union of South Africa in 1910. ln
19+l the province wm replaced by the new re-
gions of Gauteng, Mpilmelznga, Norttrern, md
parts of Northwest

Transylvania A region of SE Europe,
bounded by the Carpathian Mountains and the
Trmylvmian Alps. Transylvania retained its
distinctive character under successive Roman,
Maglar, and Hungarian rulers; during the 16th
and 17th centuries, it was a self-governing
princedom within the Ottoman Empire. Re-
stored to Hungary in 1687, Transylvania be-
came part of Romania after World War l. In a
1996 treaty Hungary renounced any claim to
Transylvania, while Romania guaranteed the
rights of ethnic Hungarians.

trap-door spider A *spider, especially one
of the family Ctenizidae, thal constructs a silk-
lined burrow in the ground covered by a tight.
fitting silk-hinged dmr. Ctenizids are dull
brown, with short stout legs. They occur in
tropical and subtropical regions.

frappists A Roman Catholic monastic order,
officially known as the *Cistercians of the
Strict Obser nce. It was founded in 1664 at the
abbey of La Trappe in Norman{4 there are
now monasteries in Britain lreland, North
America, and elsewhere. The order is notable
for its austerity, which includes the obseryance
of strict silence.

treason The violation by a citizen of his alle-
gimce to the sovereign or the state. In England,
the Statute of Treasons (1352) defined two
kinds of treason: high treason was (1) to plot to
kill or maim the sovereign; (2) to wage war
against him or to join his enemies; (3) to kill his
eldest son or heir: (4) to violate his wife, eldest
daughter (if unmarried), or heir's wife; (5) to
kill the chancellor, or any judge while he or she
is performing his or her office; petty treasorL
abolished in 1828, was the violation of private
allegiance. Until D99 all forms of high treason
carried the death penalt]4 tl..is is now re-
stricted to treason in time of war or iminent
war.

treasure troYe Formerly, gold or silver
items of unknown ownership found hidden in
a concealed place. In England it belonged to the
Crom provided it had been deliberately con-
cealed rather than abandoned or lost. The
finder of treasure trove was rewarded the
value of the property found unless he con-
cealed it, in which case he was liable to impris-

onment. The Treasure Act (1996) redefined trea-
sure as any item (excluding single coins) at
least 300 years old and containing more than
5% precious metal. It belongs to the Crown,
whidr will pay a reward to the finder.

Treasury The UK government delnrtment,
established in 1653, that is responsible, with the
*Bank of England, for the management of the
economy and the allocation of the av"ailable
government money between the spending de-
partments. The prime minister is the first lord
of the treasury, birt it is run by the chancellor
of the exchequer, assisted by the chief secre-
tary to the Treasury and the financial secre-
tary.

trce A taU perennial woody plant, usually
with a single main stem (the trunk) ard sec-
ondary stems (the branches) arising some dis-
tance above ground level Most tree species are
either *dicotyledons (aagiosperms)-the broad-
leaved trees-or *conifers (gymnosperms).
These are of economic importance as produc-
ers of hardwoods md softwoods, respectively.
Other groups containing trees are the cycads
(gymnosperms), monocotyldons (notably the
palns), and the ferns. The conifers and tropical
trees are mostly *evergreen plants, while
broad-leaved trees growing in regions with
marked seasonal dnnges in dimate are typi-
cally deciduous. The study of the ecology and
classification of trees is called dordrologgr. See

4lso FoREST.

Tree, Sir Herbert (Draper) Beerbohm
(1853-1914 British actor and theatre maftrger,
halfurother of the witer Max Beerbohm
(1872-1956). He was manager of the Haymarket
Theatre from 1887 to 1899 and then of Her
Majesty's Theatre, where he staged marty lav-
ish Shakespearean productions. In 1904 he
founded the *Royal Academy of Drmtic Art.

treecrceper A small songbird belonging to a
farnny perthiidae; 5 species) occurring in Eu-
rope, Asia" and North America- It has a brown-
ish streaked plumage with pale silvery
underparts, long daws, and a slender down-
curved bill The Eurolran treecreeper (Certhia

familiorisl occurs mainly in coniferous woods,
where it creeps up tree trunks to probe for
small beetles, spiders, woodlice, etc

tree frog A small toad belonging to a widely
distributed fanlly (Hylidae; about 500 species).
They have adepted to Iiving in tres md bave
adhesive pads on their toes that meble them to
cling to leaves and brandres, leaping acrobati-
cally to capture insects.
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tree of heaven A ffee, Ailanth:,6 altissimo,
native to central Asia and plantbd elsewhere as
an ornamental. Growing to a height of 30 m, it
has compound leaves, up to 1 m, composed of
paired laflets. Its flowers form greenish-white
clusters: the female flowers produce winged
f ruits. Famil],: Sim arcubaceoe.

Noeay spruce European larch

English elm blue gum

walnut

silver wattle jacaranda

tree-ring dating See DENDRocHRoNoL-
OGY.

tree shrew A mammal b€longing to rhe
order Scaadentia (19 species), found in Java, Bor-
neo, Smatra, the Philippines, and S Asia the
common tfee shrew Qupaia glis\ is 30-45 cm

teak

C

ctroa
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long including the tail (15-23 crn) and has a
slender pointed face. It darts among the
branches, feeding on insects, fruit, and seeds.

Trenchard, Hugh Montagne, lst Vis-
Count (187J-1955) The first British air mar-
shal. As commander of the Royal Flying Corps
during World War l, he was chiefly responsible
for the establishment of the RA-F (1918).

Trent Council of (ts45-63) The uth gen-
eral council of the Roman Catholic Church
an expression of the *Counter-Reformation,

which wm summoned by Pope Paul IU to
strengthen the Church in its confrontation
with Protestantisrrl It was held in Trento (N

Italy). There were three sessions (1t15-47,
651-52,1562-63), which clarified doctrine and
instituted reforms: the Counci.l condemned
Luther's doctrine of justification by faith alone
and denned *transub,stantiatio[ It effectively
determined the structures, teachings, and
liturgy of the Church until the Second *Vati-

can Council 400 years later.

Trcnt River A river in central England
Flowing mainly NE from Staffordshire
through Nottingham, it joins the River Ouse to
form the Humber estuary. The Midlands'main
river, it is linked to the Mersey by the Trent,
Mersey, and Grand Union Canals. Length: 70
km (170 mi).

frento (German name: Trent) 4604N 1108E A
city in N Itdy, ttle capital of Trentin@Alto
Adige on the River Adige. Dating from pre-
Roman times, it has a romanesque cathedral
(12th century) and the 16th-century Church of
Sta Maria Maggiore, where the Council of
*Trent met. Population (2000 est): 104906.

triangle A geometric figure bounded by
three straight sides meeting in three corners
called the vertices (singular: vertex). In a plane
triangle, the sum of the internal angles is al-
ways 180": in non-Eudidian geometries the
sum may be more (spherical triangles) or less.

friasric period (or Trias) A period of geo-
logical time at the beginning of the Mesozoic
era, lasting from about 2.10 to 200 million years
ago. The rocks of the period were laid down
mainly under continental conditions. The di-
nosaurs, ichthyosaurs, and. plesiosaurs ap
peared in the Triassic.

tribes of lsrael In the Bible, the Hebrew
people. The 12 tribes, descended from the sons
of Jacob, were Reuberl Simeon, Judall Issacher,
Zebulun BenFmin Daru Naphtall Gad Asher,
Levi. md Ephraim and Manassetl These last
two were usually counted as one. After the

death of Solomoru ten of the tribes broke away
from Benjamin and Judah to fom the north-
ern kingdom of Israet tley are known as the
Ten Lost Tribes of Israel.

trabune In ancient Rome a plebeian magis-
trate appointed to protect plebeiars' rights. In-
stituted during the sth{entury political
struggles between *patricians and plebeians,
the tribirnes could veto legislative prolrcsals of
the S€nate or popular assemblies and could
propose legislation without senatorial ap
proval.

Triceratops A three.horned dinosaur of the
late Cretaceous period (about 10ffi5 million
years ago). 8 m long and weighing &5 tonnes, it
had an enormous head with one horn on the
snout and one over each eye. It also had a large
bony neck frill and browsed on tough plants
or.derl. Uflithischia.

Trident missile A US navy thee-stage solid-
fuelled nudear strategic missile launched
from a submarine and having a mnge of 7800
km (.$m mi). Designed as a replacement for
the Poseidon missile, Trident missiles, first de-
ployed in t}Ie early 1980s, are capable of great
accuracy at increased distances and carry a new
stellar-inertial guidance qlstern They replaced
t}le UK's Polaris systems in 1991-95. The LJK

launched its fourth and last Trident subma-
dne in 19s)8.

frier(French name: Trdves)49,15N 6 398 Acity
in SWGermany, in Rhineland-Palatinate on the
River Moselle. Founded by the Emperor Augu.s-
tus, it has important Roman remains. It is a
wine-trading and industrial centre. Population
(1991):987s0.

frieste lSerbo{roat name: Trst) 45 39N 13 47E
A seaport in ltaly, the capital of Friuli-Venezia
Giulia" situated on the Gulf of Trieste at the
head of the Adriatic Sea An important transit
port for central Europe, it has ship]ards, oil
refineries, and a steel industry. Historr an im-
portant Roman port in the 1st century AD, it
passed to Austria in 1382 It expanded Epidly
in the ]grth century and in 1920 was ceded to
Italy. Following World War I'I it becrme the
capital of the Free Territory of Trieste. In 19t1
most of the N of the Territory (including Tri
este) passed to Italy ard the remainder to Yu-
goslavia Population (2000 est): 216459.

triggerfish a sfratlow-water fistr" of a family
(fulistidoel related to *puffers, that occurs in
tropical seas. Its de€p laterally flattened body is
covered with large scales. The strong spine of
the first dorsal fin is erated md locked into
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position by the second dorsal fip, forming a
'trigger' tlEt wedges the 0sh into crevices.

trigonometry A branch of mathematics
founded by Hipparchus in the mid-2nd cen-
tury Bc, concerned originally with the meas.
urement of triangles. The ratios of the lengths
of the sides of a right-angled trimgle are used
to define the sine, cosine, and tangent of one of
its angles. Trigonometry deals wjth the prop-
erties of these and related fmctions.

trilobite An extinct marine rerthropod be-
longing to a subphylum (Irilohta: ovell000
species) that flourished 500-200 million years
ago. Trilobite fossils are abundant in rocks of
this period Its flattened o\ral @, fC-SZS mm
long, was divided by two longitu{iml furrows
into three lobes. The head bore a pair of anten-
nae and two eyes and each segment of the thG
rax and tail region carried a pair of forked
appendages.

Trimble, (William) Davfd, Baron
(1944- | Northern Irish politiclan, leader of
the Lllster Unionist Party (1995-2005). An MP
from 1990, he participated in the talks that led
to the fu Friday Agrement of 1998 and be-
came Northern Ireland's first Finister later
that year. ln 1998 he was awar(ed the Nobel
Peace Prize lirintly with John 

*[Iume. He was
rais€d to the House of Lords in 2006.

Trimurti The Hindu triad of gods, "Brahma,
*Vishnu, and *Shiva, representing the creative,
sustaining, and destructive aspqcts of reality
respectively, sometimes poltrayed as one body
with three heads.

Trinidad and Tobago, Republic of a
country off the N coast of South America, con-
sisting of the islands of Trinidad and Tobago.
Both are hilly and wooded. Most bf the popula-
tion is of African and East Indian descent. Ecorl-
oml oil has replaced cocoa and sugar as the
main source of wealth and reserves of offshore
gas have also been discovered. O(her industrid
developments include aluminipm smelting,
plastic, electronics, iron and steel and chemi
cals. Tourism is growing. The republic is a
member of CARICOM. History Tlinidad was in-
habited by Arawak md C-arib Indians when it
was discovered by Columbus in 149& It was a
Spanish colony from the 16th century until
1802, when it was ceded to Britaiq it Fined
with Tobago in 1809. The country b€came an in-
dependent state within the Corrimonwealth in
1962 nd a republic in 1976. Logislative elec-
tions in 2001 produced a straight tie between
the main parties. causing a constltutional crisis
that was not resolved until the following year.

Official language: Englistr" Currenry: Trinidad
and Tobago dollar of 100 cents. Are: 5128 sq
km (19t10 sq mi). Population (2007 est): 1 056 608.
Capital: Port-of -Spair

Trinity, the A central doctrine of Christim
theology, stating that fu is one substance but
with three distinct, coeqrr2l, and ccternal
'persons," the Father, the son, and the *Holy

Spirit. It was given a flrst formal definition by
the Cruncil of *Nicaea (325).

triode See rsrnMroNrc vAlvts.

friple Alliance (1ss2) An alliance between
Germany, Austria-Hungary, and Iraly, which
with the opposing *Trip1e Entente shaped Eu-
ropean diplomacy before World War I. At the
outbreak of war (1914) Italy declared its neu-
trdity, thus breaking the alliance.

Triple Alliance, War of the 1r
Paraguat/an Waf 1E65-70) The war between
Paraguay and a coalition of Argentina Brazil,
and Uruguay. Conflict was precipitated by the
belligerent diplomcy of Paraguay's dictator,
F.S.L6W? (7826-70), towards Argentim, which
with Brazil and Uruguy invaded Paraguay.
L6pez waged a guerrilla war until captured
(1870).

friple Entente An informal combination of
France, Russia, and Britain resulting from the
FrancoRussian alliance (1893), the Francc
British Enrenre cordiale (19Ot), and the AnglG
Russian agreement (1907). It was- formed in
opposition to the *Triple Alliance.

triple jump (former name: hop, step, and
jump) A field event in athletics, similar to the
long jump but executed as a continuous series
of three jumps. The jumper lands first on the
takeoff fmt and then on the other, which be-
comes the takeoff foot for the final jump. The
event was opened to women in 1990 (1996 for
the Olympics). World record: 17.97 m (1985)

Willie Banks (USA).

Tripoli t. (Arabic name: Tarabulus al4harb)
3258N 1312E The capital and main port of
Libya" on the Mediterranean Sea- Originally
founded as Oea by the Phoenicians, it became
the capital of Libya on independence in 1951.

Exports include fruit and olive oil md it is a
transshipment centre. Population (2003 est):
591060.2. (Arabic name: Tarabalus ash-sham)
3427N 3550E A port in |IW Lebanon, on the
Meditemanean Sea. It was the capital of a
Phoenician federation of three other cities.
Iraqi oil is brought by pipeline to the refinery
here. Population (2003 est): 212900.

tfiname &e sHrPs.
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Tristan The tragic hero of several medieval
romces. After accidentally drinking a magic
love potion, he becomes the lover of Iseult
(lsolde), who is b€trothed to his uncle, King
Mark of Cornwall. He later renounces Iseult
and goes to Brittany, where he marries. Dying
from a woud, he sends for Iseult: she arrives
too late and dies of grief at his side. Of Celtic
origin, the legend appeared in a French poern
written in about 1150. Other versions include
Gottfried von Strassburg's Tristan und Isolde,

the source of Wagner's opera In the lilth cen-

tury the story was incorporated into the
*Arthurian legend.

fristan da Cunha 37 155 12 30w A group of
four small islands in the S Atlantic Ocean, a de-
pendency of St Helena. The only settlement,
Edinburgh is on Tristm (the largest island). In
1 1 the inhabitants were evacuated to the UK
to escape a volcanic eruption but most chose
to return in 1!53. The economy is based on
crawfish canning and postage stamps. Area:
about 100 sq km (,10 sq mi). Population (latest
est): 313.

tritium (T or 3H) A radioactive isotope of hy-
drogen, the nucleus of which contains one
*proton and two *neutfons. It does not occur
naturally but is produced in nuclear reactors
and is used as a radioactive tracer and in nu-
clear weapons. Tritium decays with a half-life
of 12.3 years, emitting beta-rays.

tritoh shel! A *gastropod mollusc of the
famlly Cyfiotiidae (about 100 species), occurring
mainly in tropical seas. Trito[ trumpets (genus
Choronia) gtow to 40 cm and have ribbed shells,
often with prominent knobs. They feed on
molluscs and echinoderms.

triumvirate In Roman affairs, a board of
three men officially appointed for special ad-

ministrative duties. The so-called first Tri-
umvirate (60 Bc) of Caesar, Pompey, and
Crassus was merely a private arrangement. The
triumvirate, or triple dictatorship, of Mark
Antony, Lepidus, and Octavim was unique; ap-
pointed in 43 Bc to maintain public order in
Rome, they held office with absolute powers
until Lepidus was ousted iD 36.

Troilus In Greek mythology, a son of King
Priam of Troy who was killed by Achilles. The
story of his love for Cressida, who deserted him
for the Greek Diomedes, first appeared in the
Roman deTroieby the 12th<entury French poet
Benoit de Sainte-Maure. Later versions include
those by Chaucer and Shakespeare.

froian Horse In creek legend, a gigantic

hollow wooden horse used in the *Trojan War.
The Trojans hauled it inside their city, believ-
ing it to be a gif t to AtJrena and Greek mriors
then emerged from it to open the gates to
their army.

Troian war In Greek legen4 a ten yea$' war
waged by the Greeks against *Troy after the
aMuction of *Helen by Paris. Its Nstory, prob
ably based on an actual war fought in the 12th
century Bc, is related in Homer's lliad. The
Greeks were led by "Agamemnon and their
champions included *Achilles, Diomedes, and
*Odysseus. The chief Trojan warriors were
*Hector and *Paris, sons of King Priarn The
war culninated in the capture of Troy by the
stratagem of the *Trojan Horse.

troll In Scandinavian folklore, originally a gi-
gantic ogre.like creature imagined as guarding
treasure, inhabiting a castle, and stalking
through the forest at night. In later folklore,
trolls were conceived as dwarflike cave and
mountaindwellers who were skilled crafts-
men

Trollope, Anttony (1815-82) British novel-
ist. He worked for the General Post Office from
1834 until he retired in 1867. He established his
reputation with a series of novels, induding
The Worden (1855) and Barchcster Towers (185.4,

set in the imaginary county of Barsetshire
with a cast of predominantly clerical dnrac-
ters. A second series of novels, set against a po-
litical background, includes Phineas Finr (1E59)

aidThe Eustme Diarnonds 11873)'

tfombone A brass musical instrument, con-
sisting of a cylindrical tube, about 3 m (9 ft)
long, turned back upon its€lf, a cupshaped
mouthpiece, and a flaring bell By means of a
slide and by varying lip pressure, a chromatic
range of almost three octaves 6 be produced.
The trombone has been part of the symphony
orchestra since the late 18th century and is fre-
quently used in jazz The old English name for
the trombone was the sackbut

Trondheim os 36N 10 23E A city and seaport
in W Norway on Trondheim FJbrd- It hs a fa-
mous cathedral (12th-14th centuries) where
Norwegian sovereigns have been crowned
since early times and two universities Indus-
tries include shipbuilding and fishing. Popula-
tion (2000 est): 148 859.

troopang the ColourTraditiondly, the pa-

rade of the British sovereign's flag, or Colour,
displayed so that foreign mercenaries would
recognize it in battle. It is now a military pa-

rade held on the Horse Guards parade ground
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in Whitehall, London, on the sovereign's offl-
cial birthday.

troPac bird A white seabird belonging to a
family (Phoethontidoe: 3 species) occurring in
tropical and subtropical waters. Tropic birds
have black eye and wing marlt-ings and are
up to 50 cm long excluding the ling streamer-
like tail feathers. Order: Pelecaniformes (cor-
morants, pelicans, etc.).

troPics Ttre area of the earth'sr surface lying
roughly between the Tropic of Fncer on the
23'30'N parallel of latitude andrthe Tropic of
Capricorn on the 23"30'5 parallel.

tropism The growth of a plant or sedentary
animal in response to a directlona.l external
stimulus: a growth movement towards the
stimulus is a positive tropism; the opposite re
sponse is a negative tropism. Fol example, pos-

itive hydrotropim is growth towards water;
negative geotropi$n is growth away from the
pull of gravity.

troposphere see ATMosPHERE.

Trotsky, Leon (Lev Bronstein: 7879--i940l
Russian revolutionary md Matxist thsrist.
Trotsky became a Marxist in the 1890s and was
imprisoned and exiled for revolutionary activ-
ities. He lived inW Europe until the Revolution
of 1905. when he was agair imprisoned and ex-
iled. On the outbreak of tlle Russian Revolu-
tion, he returned to Russia and pbandoned his
*Menshevik loyalities to become a *Bolshevik.

He played a rnai)r role in the OEtober Revolu-
tion and during the civil war (1fl8-20) directed
the Red Army to victory. Under lenin, Trotsky
was Russia's second most powerful man but he
lost to Stalin the power struggle that followed
Lenin's death and was banished. He was mur-
dered, probably by a Soviet agent. The form of
Marxism developed by Trotsky, lwho advocated
world revolution in opposition to the view that
socialism could be achieved in pne country, is

known as Trotskyism

troubadours Proveneal poets of the 12th to
14th centuries whose lyric poetry had a pro
found influence on both the subject matter
and form of subsequent Europem verse. Both
poets and composers, the troubadours mote
songs introducing a new concept of love, Iater
labelled courtly love. The earliest troubadour
was Guillaume, 9ti Duc d Aquitaine (7v7tfl271.
Other famous troubadours indluded Vicomte
de Hautefort (c.11,0-c.1207): Arnaut Daniel
(c.1180), who was credited with inventing the
vstina: nd. Bemard de Ventadour (late 12th

century), in whose lyrics the conventions of
courtly love were most clearly developed.

trout One of several predatory fish belonging
to the family Salmonidae, especially the genus
Salmo, that are native to the N hemisphere but
introduced elsewhere as food and game fistr- It
has a stout body with a blunt head ard varies in
colour from blackish to light olive with char-
acteristic black or red spots or X-shaped mark-
ings. Trout occur mainly in fresh water. The
common European brown trout (S. trutta) has a

migratory vadety called the sea trout. The
North American rainbow trout (5. gairdneril is
distinguished by a broad purple band along its
sides. Order: Solmoni f urmes.

Troy An ancient city in Asia Minor, near the
Dardanelles. According to legend when t}Ie
Trojan prince 'Paris abducted *Helen, *Aga-

melulon led a Greek force to recover her and
captured Troy (see TRoJAN wAR). ScNiemann's
excavations (1870) identified Troy at Hissarlik
Excavations have revealed nine superimposed
cities, the seventh of which was contemporary
with the legendary siege. See also xourx-
Trudeau, Pierre Elliott (1919 2000) Cana-
dian statesman; Liberal prime minister
(1%8-79,1980-84). A French Canadian" he nev-
ertheless opposed French separatism and in
1!70 briefly introduced martial law to deal
with separatist agiurtion in quebec. He retired
from office in 1984 and his Liberal party lost
the subsequent general election

Truffaut Frangois l18/32-8r'.l French film
director and critic, an influential member of
the *New Wave. His films, noted for their vis-
ual charm and elegance, include Le quafie Ceflt
Coups 17%9L lules et lim (19671, L'EnJont sauvage
(l970l, Day Jor Night (1973I and Le Derf,ier Mefto
(1e80).

truffle A fungus belonging to the order Til-
beroles. Up to 10 cm across, truffles are rounded
and occur in chalky soils, usually in association
with tree roots. Several slrecies are regarded as

delicacies, including the black P6rigord truffle
(luber melanosporum) and the white Piedmont
tflrffle (T. magnatum), both of France. They are
collected in oak woods using trained pigs or
dogs. The bluish-black English truffle (T. aes-

tivrm)is found mainly in beech wmds. Phylum:
Ascofiycota.

frujillo 8065 79ffiW A city in Peru, situared
13 km (8 mi) from its port, Salaverry, on the
Pacific cmt. Fomded in 1535, TrujiIIo is the
commercial centre for an area producing

C
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sugar cane and rice. Population (2005 est):
63404.
fruman, Hafty S-(1884-1s72) US staresman;
Democratic president (1915-53). One of his flrst
acts as president was to order the atomic
bombing of Hiroshima and Nagasaki to end the
war with Japarl In the Truman Doctrine he m-
nounced economic and military aid to coun-
tries thought to be vuLnerable to communist
takeover. His administration saw the establish-
ment of the "North Atlantic Treaty Organiza-
tion (1949). In domestic politics his Fair Deal
programme prornised social reform.

trumpet A brass musical instrument. The
modern trumpet consists of a cylindrical tube,
1.5 m (5 ft) long, turned back on itself. a cup
shaped mouthpiece, and a flaring bell. Three
valves alter the effective length of the tube;
with yarying lip pressure the B flat trumpet
has a chromatic range of two and a half octaves.

Truro 5o16N 503w A cathedral city in sw
England, the administrative centre of Corn-
wdl. It is a small port and maiket town! with
pottery and biscuit manufacturing. Population
(2001):20920.

trypsin A digestive enzyme, sKreted by the
pmcreas, that breaks dom dietary proteins in
the small intestine. It is secreted in an inactive
form, which is converted to trypsin by the en-

4rme enterokinase in the intestine.

tsetse fly a ny,6-16 mm long, belonging to
a genus (Glossina; 22 species) restricted to tropi
cal Africa- Both sexes bite and suck the blood of
mammals; C. palpalis transmits sleeping sick-
ness to man and G. morsitafls transmits nagana
to cattle. Famil)4 Muscidd€.

tsetse fly. Ihe aetse areas in Africa conespond to the

areas where sleeping sickness is endemic.

tsunami A long sea wave generatd by the
sudden displacement of a large volme of
water, usually as a result of submarine earth-
quales, volcanic eruptions, etc. Tsunamis,
which are somtimes incorrectly referred to as

"tidal waves', can cause massive destruction
when they reach land The most devastating
tsunami on record is the Indian Ocean tsunami
of Dec 2004, which killed some 230 000 people,
mainly in Indonesia and Sri Ianka as well as
causing massive economic damage.

luamotu Archipelago A chain of about
80 coral atolls in the S Pacific Ocean" in Frendr
Polynesia. Rangiroa is the largest island and
Fakarava. the most important economically.
French nuclear tests were held here during the
196(h. Mother-of-pea.rl, phosphate, aad copra
are produced. Area:860 sq km (332 sq mi). Pop-
ulation (1996): 15370. Admidstrative centre:
Apataki atoll.

tuatara A lizard-like reptile, Sphenodon ptnc-
tctr.rs, that is the only living representative of
the primitive order Rhynchocepholia, which
lived 200 million years ago. It is found only on
islands off the North lsland of New Zealand
and has a brown-black to greenish body with a
crest of spines running from head to tail; up to
70 cm long, it may live 100 years. Tuataras live
in burrows during the day and emerge at night
to feed on spiders, insects, and birds'eggs.

tuba A valved brass instrument with a conical
bore and low pitclr, derived originally from t}re
saxhorn. Various types of tuba exist under a va-
riety of names: the instrument is used in the
symphony orchestra as well as in the military
band.

tuber A swollen underground plant stem in
which carbohydrates (often in the form of
starch) are stored. Some tubers, for example
potatoes md yams, are imlnrtmt hm
foods. Tuber-bearing plants may reproduce
vegetatively from buds on the tuber, and tuber
crops are usually grown from tubers rather
than seed

tuberculin a protein derived from tubercu-
losis bacilli that have been killed. In the Man-
roux test tuberculin is injected into the skin to
test whetler a person has been in contact with
tuberculosis. The appearance of an inflamed
patch (a positive reaction) indicates previous
exposure to the bacilli.

tuberculosis An infedious disease caused by
the bacillus Mycobacterium tuberculosis (which
was first recognized by the bacteriologist
Robert Koch (1843-1910) in 1882). In pulmonary
tuberculosis the bacillus is inhaled into the

".
main tstse lly areas
tn
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lugs, where it forms a pilmary tubercle that
usually heals without trouble. Alternatively
the disease may smoulder for months without
showing any symptoms. Reacti\ration of the
prirnary disease, or reinfectiorL may lead to ac-

tive tuberculosis ("consumption"), character-
ized by a cough" fever, lassitude, weight loss,

and breathlessness. The TB bacillus can also
enter the body through drinking infected
cows' milk. Improved environmental condi-
tions, pasteurization of milk, X-ray screening,
and *BCG vaccinations have all reduced the in-
cidence of TB in developed countries.

tubifex A freshwater *annelid wornl also
ca]led bloodworm, belonging to the widelydis-
tributed family TuUfu idae. Fowd along muddy
rivers and estuaries, the most common species
is the bright-red extremely aaive Tubifex
tubirex, up to 85 mm long. Class:oligochoeto.

Tucson 3215N 110rnv A city and health re-
sort in the USll, in Arizona Its glowth came
with the arrival of the Southern Pacific Rail-
road (1880) and the discovery of silver at nearby
Tombstone. Tucson is m industrial centre for
ttre surrounding agricultural and mining dis-
trict. Population (2000): 486 599.

fudjman, fuatio (7922-9\ Croatian soldier
and politiciarL president of Croatia (as a federal
republic of Yugoslavia 1990-92, as an indepen-
dent state 1992-9). ln 1991-92 he led the Crct-
ian struggle against the Serb-led Yugoslav
army and in 1992-95 he involved his country's
forces in the civil war in Bosnia-Hercegovina
His regime was nationalistic and authoritarian

Tudors The ruting dynasty of England from
1,185 to 1q)3. Owen Tudor (c.1.100-61), a Welsh-
marl entered the service of Henry V and mar-
ned 0422]l his widow Catherine of Valois
(1407-371. Their eldest son Edmund Earl of
Richmond (c.1430-56), married Margaret Beau'
fort (1,143-1509), the great-great-granddaugh-
ter of Edward III, and tleir son became tlle
first Tudor monarch Henry VII. Subsequent
Tudor monarchs were Henry VIIL Edward M,
Mary I, and Elizabeth I.

tulip a perenrrial herbaceous plant of the
genus Tulipa (about 100 species), native to the
Old World but widely cultivated for ornament.
Growing from bulbs, most tulips have a soli-
tary bell-shaped flower, with bluish-green
leves dustered at the base of the plant. There
are nearly ,()00 \rarieties of garden tulips: t}le
older varieties are descended from T. gesneriana

and T. suaveolensi the newer ones often have T.

kourfionniana,T. greigL or T. Jostetiana as one
of tlre parent species. Family, Liliaceae.

tulip tree A tree, Liriodendrofl tulipifero, na-
tive to E North America and widely planted for
ornament. Readring a height of 58 m in the
wild, it has tlueelobed leaves and large tulip
lile flowers, greenish white or yellow produce
papery cones containing winged fruits. The
wmd, known as white wood, is used for furni-
ture. pllr,vood, paper, and boxes. The Chinese
tulip tre (L. chinensel is similar but smaller.
Family, Magnoliaceoe.

full, Jethro (1574-1741) English agriculturist,
best known for his invention in u01 of the seed

drill. He made many other innovations in agri-
cultural methods.

Tulsa 35 O7N 95 58W A city in the US,{ in Okla-
homa on the Arkansas River. Oil was discovered
in 1901 and today over 800 oil companies have
established plants here. Population (2000):

393 049.

tumour Any swelling in the body caused by
the abnormal proliferation of cells. Tumours
that do not spread to other parts of the body
(ie. are noncancerous) are described as benign
They are usually harmless. Tumours that de
stroy the tissue in which they arise and spread
to other parts of the body are described as ma-
lignant (see cANcER).

tuna A carnivorous food and game fist! some-
times cdled tunny, belonging to a family (&om-
bridae) foud in rem seas. Its elongated robut
body is generally dark above and silvery below.
The large bluefin tuna (Ihunnus thynnusl
reaches 43 m in length- large quantities of
tinned tuna are consumed throughout the
world. Order: PerciJorfies. See also ALBAcoRE.

funbridge Wells (or Roy.! Tunbridge
Wellr) 5108N 016E A town in SE Englan( in
Kent. Visited for its medicinal waters since the
17th century, it b€came a fashionable health re
sort. Population (1991): ,15 155.

tundra The level" virtually treeless, areas in
the N hemisphere (in Eurasia and North Amer-
ica) lying between the most northerly region in
which trees grow and the polar regions of per-
petual snow and ice. Winters are long and se-

vere with brief summers in whidt
temperatures remain below 10'C (50"F); -per-

mafrost is a feature. Vegetation includes
mosses, lichens, dwarf shrubs, herbaceous
perennials, and a few stunted trees.

tungsten (or wolfram W A grey brittle
metal with the highest melting point of any el-
ement. lt was discovered in 129 and is obtained
from the ores wolframite (FeWOJ and scheelite
(CaWQ) by reduction with hydrogen or carbon
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It oxidizes readily when heated, forming the
oxide WO.. The metal is used as filaments in
electric light bulbs, in television tubes, contact
breakers, and X-ray tubes, md in many hard al-
loys for high-speed cutting tmls. Tungsten
carbide (WC) is very hard and is used for tip
ping drill bits. At no 74; at wt 183.85imp3422+
20'C; bp 55ss'C.

tunicate A small marine mimal belonging to
the phylum (or subphylum) Urochordata (ot Tu-
flicata: about 2000 species). Tunicates range
from several millimetres to over 30 cm in size.

They have a saclike cellulose tunic covering the
body; food particles are filtered from water
dram in through a siphon at the top and
expelled through a second siphon. The free-
swimming tadpoleJike larvae show the major
characteristis of all chordates; they subse-
quently metamorphose to the adult form and
lose their chordate features. Sea squirts (class

Ascidaceol live attached to rocks, etc., singly or
in colonies, while the salps (class thaliacealfl@t
in the sea, sometimes as chains of several hun-
dred individuals.

Tunas (Arabic name: Tunus) 36.18N 1013E The
capital of Tunisia, on the Gulf of Tunis. It was
developed by the Arabs in the 7th century AD.
It came under French rule in the late 19th cen-
tury, and became the capital on independence
in 1956. Industries include chemicals, lead
smelting, and textiles. Population (2004):

728453.

Tunisia, Republic of (Arabic name: al-

Jumhuriyah at-Tunisiyah)A small country in N
Africa bordering on the Meditermnean Sea- Its
narrow coastal zone extends into desert in the
S and rises to uplands in the N. The population
is largely Arabic. Economy predominantly agri
cultural, with wheat, olive oil, citrus fruits,
dates, and wine among the chief products; live-
stock is also important. Tunisia is one of the
world's largest producers of phosphates- Oil re-
serves were discovered in 19&l and exploitation
began in 1972; iron ore and lead are also mined
Manufacturing industry includes oil refining,
cement, and steel processing. Fine beaches and
notable architecture contribute to Tunisia's
popularity with tourists. Hisrory flrst settled
by the Phoenicians, it developed into the em-
pire of Carthage and was later absorbed into
the Roman Empire. Under the dynasty of the
Berber Hafsids (1207-1574) it becme powerful.
It became a French protectorate in 1883, gain-
ing its independence in 1956. Habib Bourguiba
ws elected president in 1957; he was replaced
in a bloodless coup by Zine al-Abidine Ben Ali
in 1987. Although elections have been held, the

country remains effectively a oneparty state.
Rtrent years have sen concerns about Tunisi-
a's human-rights record. Official language: Ara-
bic. Currency: Tunisian dinar of 1000 millimes.
Area: 1ft150 sq km (63362 sq mi). Population
(2007 est): 10 276 158. Capital: Tunis.

tunnel effect The passage of an electron or
other particle through a potential barrier
when, according to classical mechanics, it has
insufficient energy to do so. It is explained by
*wave mechanics on the basis that the electron
is not completely localized in space, part of the
energy of the associated wave being able to
tumel through the barrier. The effect has a
negligible probability in large-scale systems,
but a finite probability in microscopic systems.
It is made use of in the tumd diode a semi
conductor device tlnt has a negative resistance
over part of its operating range.

Tupi A group of South American Indian peo
ples and languages including the *Guarani.

They are mainly a tropical rainforest people:
they also fish in the rivers md off the coast
where their villages are located. Cannibalism
was common. Culture varied considerably
from one region to another- Religion empha-
sized nature spirits.

Tupolev, Andrei Nikolaievich 6aas-
1972) Soviet designer of the first supersonic

Frssenger aircraft, the TU-144, tested in 1969.

He also designed supersonic bombers, such as
the TU-22, and swing-wing bombers. His TU-
104, first produced in 1955, was one of the first
lnssenger jet airoaft.
turaco (or touraco) A brightly coloured ar.
boreal bird belonging to a family (Musoplttgi-
doc 18 species) occurring in Africa- Turacos
have short rounded wings, a short down-
curved bill, and are often crested Most species
have a grenish plumage. Ordet: Cwlilomes
(cuckoos and turacos).

turlrine A device in which a moving fluid dri
ves a wheel or motor, converting the kinetic
energy of the fluid into mechanical enerry. In
its simplest form it is known as a water wheel,
which has bem in use since ancient times to
drive mills, pumps, etc. The principle of the
water wheel forms the basis of the hydraulic
turbine, used in the generation of hydroelec-
tricity. The Pelton wheel (patented in 1889 by
LA Pelton) consisting of a ring of buckets or
bucket-shaped vanes arranged around the pe-
riphery of a wheel, is known u m impulse tur-
bine as it is only the impulse of the water that
makes the wheel turn. The Francis turbine (de-

sigled in 1E49 by J.B. Francis), with its outer



903 Turkic languages

ring of stationary guide vanes and inner ring
of curved vanes on the surface of one side of
the wheel, is a reaction turbine; part of the en-
ergy is derived frori.r the impulse of the water
and part from the reaction berwen the water
ald the blades.

The steamdriven turbine was invented in
the 1st century AD by the Greek engineer and
mathematician Hero of Alexandria- However,
the f,rst practica.l turbine to be driven by
steam was a reaction device with several rows
of turbine wheels (enabling the energy of the
expanding steam to be utilized in stages) in-
vented in 1884 by the British engineer, Sir
Charles Parsons (1831-1931). An impulse tur-
bine using several steam nozzles was invented
by Carl de Laval (1845-1913) in the 1890s. Since
the beginning of the 20th century steam tur-
bines based on these designs have replaced the
*steam engine as the pdme mover in *power

stations. See illustration on p.904. See olso cAs
TURBINE.

turbot A *flatfistl Srrphthalmus naximul
that occurs off European shores It has a broad
circular body, up to 1 m long, which is usually
light- or grey-brown on the upper (left) side
and whitish underneattl It is a valuable food
fisll. Famil)4 Bothidae.

furgenev, lvan ($18-83) Russian novelist.
His Sprtsman's Sketches (1852) was followed by
such works as tlre nove.l Fathefi and Sons (7ffi21
and the long story The Torrents of Spring (18721.

He also wrote poetry and plays, notably A
Monthif,tlv Country (published 1870). A lifelong
adrnirer of Western sriety, he went into self-
imposed exile in Baden Baden (1862-70) and
Paris (1871-83).

furin (Italian name: Torino) ,[504N 7,10E A
city in I.{W ltaly, the capital of Piedmont on the
River Po. Dating from Roman times, it was the
first capital (1E61-65) of united Italy. Notable
buildings include a lsth-century cathedral and
a l7th<entury palace. Turin's industries in-
dude engineering, publishing, md the rnanu-
facture of motor vehicles, textiles, paper,
chocolate, wine, and leather goods. Population
(2004 est): 867 857.

Turkana, lake (mme until 19/q Iake
Rudolph) A Iake in Kenya and Ettriopia- Since it
has no outlet, it has become increasingly saline
through evaporatio[ Significant fossil filds
have been mde here by Richard Leakey. Area:
about 64(E sq km (248 sq mi).

turkey a large terrestrial bird belonging to a
fanily (Meleagrididae; 2 species)native to North
and C€ntral American woodlands. Wild tur-

keys have green-bronze plumage, a warty red
neck, and a long fleshy bill ornament and
throat wattle. The common ttJrkey (Meleagra
gallopattol was brought to Europe in the 16th
century and is now farmed for its flestr- Order:
Galliformes (pheasants, turkeys, etc.).

Tur*ey, Republic of a country in the Mid-
dle East. The large Asian area, Anatolia, lies be-

tween the Mediterranean Sea md the Black
Sea. The small European area, Thrace, is bor-
dered by Greece and Bulgaria- Anatolia consists
of a semiarid plateau surrounded by moun-
tains. The coastal areas are the most populous.
98% of the population is Muslim. Economy,

mainly agricultural. Wheat, barley, sugar beet,
potatoes, and rice are grown in the interior,
and cotton, tobacco, and citrus fruit are grown
for export around the coast. Cattle, sheep, and
goats are kept. Copper, chromium, borax, coal,
bauxite, and oil are produced. The main indus-
tries are steel, cement, textiles, and fertilizers.
Turkey is an assmiate member of the EU. His-
tor]4 Anatolia, formerly known as *Asia Minor,
was dominated by the Seljuqs (1(E5-1243) and
later became the core of the *Ottoman Empire
(c.1300-1922). Under Kemal *Atattirk, who
ruled as a virtual dictator, the new Republic of
Turkey (declared 1923) was rapidly western-
ized. After the death of Kemal (1938) and World
War II, Turkey b€came less stable politically.
The Demmratic Party me to lDwer in l95O
but grew increasingly reactionary unrest in-
creased until a military coup took place in 19i0.
The army again intervened in 1971" when mar-
tial law was imposed (until l!73). Rivalry with
Greece over Cyprus almost resulted in war in
1174, when the island was invaded by Turkish
troops. In 1980 a military coup overthrew the
government of suleiman Demirel (1924- ). A
state of emergency was imposed until 1991
when Demirel returned as prime minister, sub-
sequently becoming president (1993-2000). Re-

cent years have seen a growing challenge to
Turkey's secular constitution from Muslim
fundamentalists. In 19E7 Turkey applied to join
the EC (now the EU), but this application has
made slow prq,ress owing mainly to Turkey's
human-rights record There has b€en fighting
between Kurdish separatist guerrillas ald gov-
ernment troops since 1IE4 In August 1999 the
NW was hit by Turkey's worst post-war earth-
quake, in which over 17000 died- Official lan-
guage: Turkish Currenc;r Turkish lira of 100
kurus. Area 779,152 sq km (330883 sq mil Pop
ulation (2007 est): 71 158 ff7. Capital: Ankara.

ful*ic language3 A group of languages of
the Altaic language family, related to Mongo
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lian and Manchu-Tungus. Spoken by more than
66 million people, the languages are spread
over a geographical area extelding from
Turkey to Siberia Originally written in the
Arabic script in the 9th century, the languges
are now written in the *Cyrillic alphabet in
the republics of the former Soviet Union and
in Latin script in Turkey.

furkish R turkic language, spoken mainly in
Turkey. Since 1929 it has been written in a

modifled Latin alphabet, replacing Arabic
script. Its grammatical system is based on the
use of suffixes.

Turkistan 1or Tud(estan) A region of central
Asia, now comprising the Xinjimg Uygur AR
of the People's Republic of China and Kaza-

khstan, Turkmenistan, Tadzhikistm, Kirgiz-
stan, and Uzbekistan. W Turkistm was ruled
by the Persians from the 6th century Bc, Islam
from the 7th century AD, and the Russians

from the 18th century. The E was long dis-
puted betwee[ Chinese dynasties and nomadic
tribes.

Turkmen (or Tur*oman) A people of Siw
Asia speaking a language that is part of the
Turkic language group (it is the off,cial lan-
guage of Turkmenistan). Most are settled
farmers in Turkmenistan, but groups in Iran,
Afghanistan" E Turkey, N Syria, md N Iraq re-
tain their traditional nomadic life. They are
Sunni Muslims.

Turkmenistan, Republic of e republic in
central Asia. Some 90% comprires desert, in-
cluding the Kara Kum or semideseru 65% of
the population are Turkmen. Economy. the
country is only economically viable owing to
its large deposits of oil md natural gas. The
principal occupation is agriculture (cottorl
wool, and karakul pelts). There is some heavy
industry. Histot4 Turkmenistan was gradually

\
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taken over by Russia during the 19th century.
The Turkmen SSR was established in 1924 and
became independent as Turkmenistan in 1991.

Power remained in the hands of the former
Cnmmunist Party and President Sapamurad
Niyazov, whose executive powers were ex-
tended to the point of virtual dictatorship by
the new constitution of 1992. Following Niya-
zov's death in late 2006 Gurbanguly Berdy-
mukhamedov became president. Offcial
language: Turkmen Currenqr manat of 100

tenesi. Area: .188 100 sq km (185 400 sq mi). Pop
ulation (2007 est): 5 0q 028. Capital Ashkhabad-

Turts and Caicos lslands A uK overseu
territory consisting of a series of over 30 is-
Iands in the Atlantic Ocean, to the SE of the Ba-

hamas. The most important are Grand Turh
Grand Caicos, and Salt Cay. Most of the inhabi-
tants are of Africm descent. Economy mainly
based on fishing and offshore firrmcg exports
include conchs, conch shells, crawfistL salt, and
fishmeal. Tourism is an important source of
revenue. History. t}Jie islands were discovered
by the Spanish in 1512 but remained uninhab-
ited until 1578. A dependency of Jamaica
(1874-1159), they b€came a British crown colony
in 1962 md gained internal self-government in
1976. Official language: Englistr- Currency US

dollar of 100 cents. Area: 430 sq km (192 sq mi).
Population (2007 est): 21746. Capital Grand
Turk.

turmeric A perennial herbaceous plant, Clr-
curna longa, native to S India and Indonesia and
cultivated for its underground rhizomes. It has
narro\ry leaves and yellow flowers. The rhi-
zomes are boiled and dried in the sun for 5-7
days, then polished and usually sold in ground
form. Turmeric is used as a spice in curries,
etc., and as a yellow dye. Family: Zingiberaceae.

Tumer, Joseph Mallord William
(1775-1E51) British landscape and marine
painter. After painting many watercolours, he
achieved success in the late u90s with his land-
scapes in oil. In 1802 he rnade the first of several
continental tours, which proviled him with
such scenic subjects as the Alps, Venice, and
Rome. In the 1810s his style evolved into a ro
mantic vision of colour, light, md weather;
such late paintings as Raifl, Steam, and Speed

(National Gallery, London) atrtd lnteritr at Pet-
porth (Tate Gallery) anticipate French *impres-

sionism.

tumip A biennial plant, Brassieo rapo, prol}
ably native to Asia and widely cultiyated for its
thick fleshy root, which is used as a vegetable.
An erect branching stem groH out of the

basal leaf rosette and produces bright-yellow
flowers. Family Cruciferae.

tumstone A small "plover, Arenoria inter-
pres, that breeds around Arctic coasts and mi-
grates to the S hemisphere to \,vinter. It has a
black-and-brown upper plumage, becoming
tortoiseshell in summer, and white under-
parts. Turnstones have short black bills used to
turn over pebbles and shells in search of mol-
luscs, small fish and sandhoppers.

turpentine An oily liquid extracted from
pine resin Its main constituent is pinene
(Q#*); it is used as a solvent for lnints.
Turpin, Dick (u06-39) Bdtish highwayrnarl
He was hanged at York for murder and horse
stealing. The story of his ride from London to
York on his horse Black Bess, popularized in
Harrison Ainsworth's novel Rookwood (1834), is
probably based on a much older legend-

turquoise an opaque greenish-blue mineral
used as a gerrl. It consists of a basic aluminium
phmphate, traces of copper providing the col-
our. Birthstone for December.

turtle An aquatic reptile belonging to the
order Awlonio, which includes *tortoises and
*terrapins.10-200 cm long, turtles have broad
paddle-like flippers and a streamlined shell and
occur in most seas. Their diet consists of
worrrs, snails, crustaceans, and fistr- Some tur-
tles live in fresh water. &e also GREEN TURTLE;
LEATHERBACK TURTLE.

turtle dove A small dove, Strepro pelia tfitur,
occurring in S Europe md N Africa, visiting N
Europe in the summer. It has a chequered red-
brown back grey wings, a pink breast, a black-
and-white striped neck patcll and a long
white-tipped tail. Family Columbidae (pigmns).

Tuscany(ltalian name Toscana)A region in N
central Italy, consisting mainly of hills and
mountains with coastal lowlands in the w' It is
predominantly agricultural, producing cereals,
wines (Chianti), olives, and fruit. Tourists are
attracted by the scenery and the cultural cen-
tres of Florence, Siena md Pisa. The major in-
dustries are iron and steel and mining and
quarrying. Area:22989 sq km (8876 sq mi). Pop-
ulation (2005 est): 3 598 269. Capital Florence.

Tussau4 Marie lMarie Grosholtz; f61-
1850) French wax modeller, who went to Lon-
don in 1802, where she founded (1835) the wax-
works museum known as Madame Tussaud's.

tussock moth A moth of ttre family Ly-
mantriid.ae, occ.urring in both the Old and New
Worlds and including the vapourers, tussocks,
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and *gypsy moths. The caterpillars, cocmns,
and adults are typically hairy, frequently Gus-
ing skin irritation and swelling if handled

Tutankhamen King of Egypt (c.1361-1352
Bc) of the 18th dynasty. Tutankhamen becaine
king at the age of 11. He abandoned Akhen-
aton's worship of the sun-god Aton" reinstating
that of Amon md transferring the capital once
more to Theb€s. His splendid tomb was discov-
ered by Howard Carter (1874-1939) in 1922.

futu, Desmond (1931- ) South African
clergymm, noted for his opposition to
*apartheid. Ordained in 1960, he became the
first Black general strretary of the South
African Council of Churches (1979), Anglican
Bishop of Johannesburg (1984), and Archbishop
of Cape Town (1986). In 1996 he retired and was
appointed head of the Truth and Reconcilia-
tion Commission set up to investigate crimes
of apartheid, which presented its report in
1998. He won the Nobel Peace Prize in 1984.

fuvalu, State of (name until 1976: Ellice Is-
lands) A small country in the Sw Paciflc ocean.
It consists of a group of nine islands, the main
one being Funafuti. Most of the population is
Polynesian. Econom)4 coconut growing and fish-
ing are the chief occupations. The only export
is copra. Since 1993 the main source of revenue
has been a deal whereby Tuvalu allows its na-
tional Internet suffix (.tv) to be used by a US
television company. History formerly part of
the Gilbert and Ellice lslands colony, it became
a separate colony in 1974, gaiing indepen-
dence in 1978. It is a member of the Common-
wealth. As most of the islaads rise less than 3m
(11.5 ft) above sea level, their future is threat-
ened by rising sea levels. Official language: Tu-
valu. Currency Australian dollar of 100 cents.
Area: 24 sq km (95 sq mi). Population (2003 est):
10 200. Capital Fongafale.

fwain, Mark (Samuel Ianghorne Clemens:
1835-1910) US novelist. He worked as a steam-
boat pilot on the Mississippi before gaining a
national reputation for humorous journalism.
He wrote several works based on his early life,
notably lire on the Mississippi (1883) and his
masterpiece The Adwntures of Hukleberry Finn
(1884).

Tweed, River A river in SE Scotland and NE
England. Flowing E from tfie Tweedsmuir Hills
to the North Sea at Berwick, it forms part of
the border between England and Scotland.
Length: 156 km (97 mi).

twelvG-tone musac see sERrALrsM.

twins Two individuals born from the same

pregnancy. Identical twins are produced when
a fertiliz€d egg splits in two md develops as

two fetuses of the same sex More commonly,
nonidentical (or fraternal) twins are produced
when two eggs are fertilized at the same time;
they may be of different sexes. See also

SIAMESE T}1/INS.

Tyburn A stream in SE Englmd, in London. It
now flows underground from Hampstead to
the River Thames. The London gallows, knom
as the Tyburn Tree (1571-1759), stood at the W
end of Oxford Street.

fyler, Wat (d.1381) English rebel, who led the
*Peasants'Revolt 

03a1). He was murdered dur-
ing negotiations with fuchard II at Smithfield.

Tyne, River A river in N England. Flowing
E from the SW Cheviot Hills to the North Sea

at Tynemouth, it lnsses through Newcstle,
Gateshead and Jarrow. Length:48 km (30 Di).

fylne and Wear A metropolitan county of
NE England, created in 1974 from SE Northum-
berlald and NE Durharn In 11186 the county
council was abolished and administrative pow-
ers passed to the unitary authorities of New-
castle upon Tyne, North Tyneside, Gateshead,
South Tyneside, and Sunderland Industries
grew up along the River Tyne owing to the
large coalfields; in the 19th century the devel-
opment of the shipyarfu was espec'ially impor-
tant. During the Depression of the 1ql0s and
the recessions of the 1980s and early 1990s it
suffered severely owing to its dependtnce on
heavy industry. The last 15 years has seen con-
siderable diversification of industry. Area: 540
sq km (208 sq mi).

lpewriter A handopemted machine for
producing printed symbols. The first machine
was invented in the USA in 1867 but the com-
mercial success of the typewriter began in 1874

with the machines produced by Remington
and Sons. This design, with the paper held in a
moving platen, remained the bssis of the type-
writer until the advent of el€tric golf-ball ma-
chines, with a stationary platen" in the early
11)60s. Typewriters have now been superseded
by computer-controlled *word processors.

typhoid fever An infectious disease of the
digestive tract caused by the bacterium Salmo.
nella typhi.This drsease (and paratyphoid fever)
are usually contracted by drinking infected
water. The symptoms include fever, headache,
cough. loss of appetite, and constipation: a
characteristic red rash may appear. If un-
treated, the patient may develop bowel haem-
oEhage or perforations.
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typhoon A tropical ryclone or *hurricane

with winds above force 12 on the *Beaufort

scale occurring in the China Sea and the W
Pacific Ocean The name is derived from a Chi-
nese word meaning great wind-

typhus An infection caused by certain para-
sitic bacteria (see RIcKETTSIA), which are trafls-
mitted to humans by lice, fleas, mites, or ticks.
The many different forms of typhus share the
symptoms of fever, headache, pains in muscles
and ]rints, deliriunr" and a rash" Treatment is
with tetracycline antibiotics or chlorampheni-
coL

fyr (old English name: Tiw) In Teutonic
mythology, the god of war: with *Odin and
*Thor, he is one of the three main Germanic
gods. His name is linguistically related to Zeus

and survives in Tuesdoy.

ft rannosaurus A huge bipedal dinosaur
that lived in North America during the late
Cretaceous period (about 10H5 million years
ago). This animal was l5 m long, stood 65 m tall,
and weighed up to 10 tonnes. It had a massive
body with a short thick neck supporting a
large head, large muscular hind limbs with
clawed feet, and tiny fore legs. It was a carni-
vore with long dagger-like teetll Order:
Saurischio.

tyrart flyetder A passerine bird belong-
ing to the New World fanily Tyrannidae 1365
species), ranging ftom 9-27 cm in length ud
generally grey, brown, or olive<oloured with
paler underparts. They are typicaly arboreal
and dart out from a perch to seizt flying in-
sects. Tyrant flycatchers will attack large birds
that enter tleir bree{ing territories. Compare
FLYCATCHER.

fyre lmodern name: Sur) 33 12N 35118 A port
in SW Lebanon" on the Mediterranean Sea- It
was important to the Pho€nicians for several
centuries and was taken by Alexander the
Great in 322 Bc and by the Romans in 58 Bc.
The city was long held by the Crusaders but
fell to Muslim forces in 1291. Population (1991

est):70000.

Tyrol See rrnor.

fyion, Mike (1966- ) US boxer. He won the
World Boxing Championship title and the
World Boxing Association's title in 1986, sub6e-
quently adding the International Boxing Fed-
eration title (1988). In 1992 he was gaoled for
rape. After his release (1995) he regained both
the WBC and WBA titles. In a fight with Evan-
der Holyfield (1997) he was banned from the
ring (until 1998) for biting off part of his oppo-
nent's eaf.
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Uccello, Paolo (P.di Dono:1397-147s) Flo-
rentine painter. His frescoes for Sta Maria
Novella Florence, include the famous Flood,

which shows his pretropation with perspec-

tive. In the thre paintings of the Battle of San

Romano, he combines a geometfic structure
with aspects of the i-nternational gothic style.

Ufa 5445N 5558E A city in w central Russia.
Situated in the Ural Mountains, it has oil
refi neries. Popula tion (2002]': 7 042 437.

Uffizi an art gallery in Florence, containing
the art treasures of the Medici. Built by
*Vasari, 

t he Uffui was opened as a museum in
U65. The maFr part of iLs collection comprises
Italian Renaissance paintings.

Uganda, Republic of A landlmked com-
try in East Africa. It consists of a high plateau
rising to mountains; a large area is occupied by
lakes, notably lake Victoria- Most of the popu-
lation is African, especially *Galda. Economy:

chiefly agricultural. Food crops include plan-
tains and maize: cash crops include coffee, tea
and tobacco. Livestock is important, as is fresh-
water fishing. The chief mineral resource is
copper. History4 the area was dominated by the
kingdom of *Buganda before it became a
British protectorate in 1894. It became an inde-
pendent state within the Commonwealth in
1962: the following year a republic was estab.
lished with *Obote as prime minister. In 1971a
military coup brought Gen Idi *Amin to
power. His repressive regime was overthrown
in 1979, with the help of Tamian troops. In
1986, after a further series of coups, Yoweri
Museveni came to power. Ugandan troops were
involved in the conflict in the Democratic Re
public of Congo in 1998-2002 Multiparty poli-
tics were reintroduced in 2005 and Museveni
was reelected the following year. In 2006
peace talks began with the Lord's Resistance
Army, who had carried on a brutal insurgency
in the N since 1987. Official language: Englistt-
Currenc)4 Ugandan shilling of 100 cents. Area:

236860 sq km (9134i1 sq mi). Population (2007

est): 30 252 510. Capital Kampala

ugli A hybrid cross between a *grapefruit and
a *tangerine. The fruit has brownish-yellow
warty skin and orange flestl. It is grown in the
West Indies.

Uist Two islands in NW Scotland, in the Outer
Hebrides. North Uist is separated from South
Uist by the island of Benbecula

Uijain 23 11N 7s soE A city in India in Madhya
Pradeslr- One of the seven sacred Hindu cities,
it hosts the Kumbh Mela bathing festival every
12 years. Populati on (ztrj7li 4N 427.

Ujung Pandang (Makassar or Macassar)
5 09S 119 08E A port in central Indonesia, in SW
Sulawesi. Its exports include coffee, copra, and
vegetable oils. Population (2000): 1 100 019.

UKAEA &e eroMrc ENERGY AUTHoRTTY.

Ukraine A republic in SE Europe. Very fertile
and wooded, it was the economically most im-
portant Soviet republic after Russia. Some !)6%

of the population are Slavs, mostly Ukrainians.
Econom)r. Major coalfields and iron-ore mines
support a large ferrous metallurgical industry.
The machine-building, chemical, consumer-
gmds, and food industries are also importmt.
Crops include wheat, sugar beet, cotton, and to-
bacco. The economy came close to coilapse in
the years after independence but has since im-
proved, owing partly to a treaty of economic
cooperation with Russia (1,98). Htstorl4 it was
dominated by the Khazars from the 7th to the
9th centuries and then by the Rurik princes of
Kiev. In the 13th century the C,olden Horde
overran the region, which subs€quently came
under tJre rule of Lithuania and in the 16th
century, Poland. Polish domination was fol-
lowed by Russian rule. After a natioml and cul-
tural revival in the late lllth century the
Ukraine declared independence in 1918 but be-
came a constituent republic of the Soviet
Union in 1922. It achieved independence on the
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break-up of the Soviet Union in 19511. The
largely Russian region of Crlmea declared
itself independent in 1992. Until 1994 govern-
ments were dominated by the authoritarian
president, Leonid Kravchuk; he was succeeded
by Leonid Kuchma. A new constitution was
adopted in 1996 but t}le legislature remained
dominated by communists. In 20O4 the pro-
Russian prime minister Viktor Yanukovych
was declared tle victor in presidential elec-
tions: however, accusations of vote-rigging led
to mass protests and the result was overturned
(the socalled "Orange Revolution-). A remn
election produced a clear victory for the pro
Western candidate Viktor Yushchenko, \,vho
became president in 2005. The country has con-
tinued to suffer from conflicts between presi-
dent and parliment and tensions with Russia-
Official languages: Ukrainian and Russian Cur-
rency: hyrm of 100 kopiykas. Area:603700 sq
km (231990 sq mi). Population (2007 est):
46 299 862. Capital: Kiev.

Ulan Bator (or Ulaanbaatar: former name:
Urga) 47 ilN 10652E The capital of the Repub-
lic of Mongolia" situated on a plateau in the N
of the country. Built around a monastery, in
the Uth century it developed as a centre of
trade between Ctrina and Japan It became the
capital when Outer Mongolia declared its inde-
pendence in 1911. Population (2000):7fiUn.

Ulbricht Walter (1893-1973) East C€rman
statesmarl Ulbricht was the leading architect
of the C€rrnan Democratic Republic after
World War II. He was general secretary of the
Socialist Unity Party from 1950 and in 1960 be-
came chairman of the newly established coun-
cil of state. In 1961 he erected the Berlin Wall.

ulcer An inflamed eroded area of skin or mu-
cous membrane. There are many forms of
ulcer, one of the most prevalent being "peptic
ulcers, which afftrt the stomach md duo
denum. Ulcers may also occur in the colon (see

coLITIs). Varicose ulcers may develop in the
skin of patients with chronic *varicose veins.

Ulster A province and former kingdom of N
Ireland- The land passed to the English Crown
in 1451. It was partitioned in 1921, six counties
forming Northern Ireland and the counties of
Cavan, Donegal, and Monaghan forming the
province of Ulster, part of the Republic of Ire-
land Area (province in Irish Republic): 8013 sq
km (3091 sq mi). Population (province in Irish
Republiq 2002):2,1657l.

Ulster Democratic Unlonast Party
(DUP) A British politicial party, active in North-
ern Ireland. Founded in 1969, it opposes any

weakening of the province's links with the UK.
It becarne the largest unionist party following
the 2003 elections to the Northern Ireland As-
sembly. Although previously hostile to the
Cood Friday Agreement of 1998, its leader, Ian
*hisley., agreed to a power-sharing deal with
Sinn Fein in 2007.

Ulster Unionist Party (uuP) A Bdtish po-
litical party, active in Northern Ireland- Its for-
mer leader, David *Trimble, was an architect of
the Good Friday Agreement of 1998. Although
formerly the largest uniorfst party, it has been
overtaken by the Ulster Democratic Unionist
Party and was nearly wiped out in the general
election of 2m5. The current leader is Sir Reg
E-pey.

ultramicroscope A rype of microscope, in-
ventd by Richard Zsigmondy (1865-1929) in
1902, used to study colloidal particles in a liquid
mediurn A beam of light illuininates the parti-
cles from the side, the scattered Iight enabling
the movements of the particles to be observed
as flashes agairst a dark background (dark-field
illumination).

ultrasonics The study of *sound waves the
frequencies of which are too high to be audible
to the normal hu.nran ear, i.e. above about
20000 hertz l]ltrasound waves may be pro,
duced by *magnetostriction or by applying a
rapidly elternating voltage across a piezoelec-
tric crystal. Ultrasound is used in medical diag-
nosis in place of X-rays.

ultraviolet radiation Electromagnetic ra-
diation with frequmcies between the violet
end of the visible spectrum and *X-rays, ie. be-
tween about 380 and 5 nanometres. Ultraviolet
radiation is produced during arc discharges
and by gasdischarge tubes. It is also produced
in large quantities by the sun, although the
radiation below 200 run is ab,sorH by the
*ozone layer of the atmosphere

Ulysses See oovssrus.

Umayyads (o/ Omayyrds) The first dynasty
of caliphs, which ruled Islam from 661 to 750
AD. The dynasty reached its peak with'Abd al-
Malik (reigned 685-705). They were over-
thrown by a rebellion of discontented Arabs
and pious Muslims. In Muslim Spain, an
Umayyad 'Abd ar-Rahmaru seized power in 755
and established a dynasty that ruled until 1030.

Umbelliferae (or Apiaceae) A widely dis-
tributed family of plants (2850 slrcies), most
abundant in N temperate regions. Most species
are herbaceous, with much divided leaves and
umbrella-shaped heads of tiny flowers. The

C
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family includes vegetables, such as the carrot,
celery, and parsnip, md mmy culinary herbs
and spices.

Umberto I (18,14-Dm) King of Italy
(1878-1900). He commanded with distinction in
the war against the Austrians (1866). As king he
led ltaly into the *Triple Alliance (1882) and en-
couraged Italian colonialism in Africa Two un-
successful attempts on Umberto's life were
followed by his assassination at Monza.

Umberto ll (1904-83) The last King of Italy
(19,16), following the abdication of his father
Victor Emmanuel lII. He too was forced to ab.
dicate after a referendum approved the estat>
lishment of republican government.

umbilical cord The structure, about 50 cm
long, that connects a fetus to the *placenta in
the womb. It contains three blood vessels (two
arteries and one vein) that convey blood to and
from the placenta. At birth the umbilical cord
is tied off and cut.

Un-American Activities Committee
US House of Representatives committee estab-
lished in 1935 to investigate subversive organi-
zations in the USA Spurred on by Senator
*McCarthy, it blacklisted several Hollywood
writers and directors and investigated govern-
ment officials. Its influence declined after 19tl
and it was abolished in 1975.

UNESCO &e uNrrED NATroNs EDUcA-
TIONAL, SCIENTIFIC AND CULTURAL ORGA-
NIZATION.

uniat Churdtes Various churches of East-
ern Orthodox Christianity that are in full com-
munion with the Roman Catholic Church They
retain their own traditional liturgies and
canon law.

UilICEF See uNrrED NATroNs TNTERNA-
TIONAL CHIIDREN'S EMERGENCY !UND.

Unification Church A religious strt
founded in South Korea in 1954 by a millionaire
Korem businessman, Sun Myung Moon
(1920- ) Abslute obedience is demded of
members ('Mmnies'), who spend most of their
waking hours earning money for the organiza-
tion. Moon was imprisoned for tax evasion in
1984-85.

unified field theory e theory that encom-
passes the four fundamental interactions-
strong, weak, electromagnetic, and gravi-
tational-in terms of a single field, analogous
to the electroDagnetic or gravitational fields.
Einstein failed to unify gravitation and elec-
tromagnetism, although a measure of unifica-

tion has been achieved between the weak and
electromagnetic fl elds.

Uniformity, Acts of A series of Acts (1il9,
1552, 1559, 1562) that enforced rhe use of the
Bmk of *Common Prayer in England during
the *Reformation.

Union, Acts of 1. The Acts (1536-43) uniting
England and Wales. They imposed English law
and administration on Wales, made English the
Ianguage of officialdom, and provided for
Welsh representation in parliament. 2. The Act
(U07) uniting England and Scotland to form
Creat Britail Scotland retained its legal sye
tem and Presbyteriaa Crurch md was to be
represented in parliament by 16 peers and 45
MPs. 3. The Act (1800) that united Great Britain
and Ireland to form (1801) the United Kingdom.
It provided for Irish representation in parlia-
ment (4 spiritual peers, 28 life peers, 100 MPSI

Union of Soviet Socaalist Republics see

SOVIET UNION.

Unitarians A group of Christims who reject
the doctrine of the Trinity and the divinity of
Christ, believing instead in the single persornl-
ity of fu- Modern Unitarian thought dates
from the Reformation, but congregations were
first formed in Britain and the USA in the 18t}
centUry.

United Arab Emirates (uAE: former
name: Trucial States) A federation of seven
sheikdoms in the Middle East, in *Arabia com-
prising Abu Dhabi, Ajmar, Dubal Fujairalu P.as

al-Khaimall Sharjah, and Umm alQaiwain The
population is mainly Arab and Sunnite Mus-
lirn The terrain is {lat sandy desert. Econom}4
the oil of Abu Dhabi and Dubai is the chief
product and export. Fishing and pearls are still
important, as are financial services. Tourism is
expanding. Hisror]4 the sheikdoms signed sev-

eral common treaties with Britain from 1820;

that of 1892 made them protectorates-the
Trucial States. The federation was formed in
1971 (Ras al-Khaimah joined in 1972) and is a
member of OPEC. The UA-E is governed by a
supreme council consisting of the seven ruling
sheikhs; there is also a partly elected federal
council. Official language: Arabic. Currency:
dirham of 100 fils. Area: 83 650 sq km (32 290 sq
mi). Population (2@7 estl: 4 M011. Capital Abu
Dhabi.

United Kingdom (UK) A country in N
Europe, consisting of *Englmd, *Scotland,
*Wa]es, and Northern Ireland (see IRELAND).
The UK does not include the Channel Isles ald
the lsle of Man, which are direct dependencies
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of the CrowL History The United Kingdom of
Great Britain and Ireland was formed in 1801
(see uNroN, ACTS or), since when the histories
of the member countries have been inextrica-
bly linked (for history prior to 1801, see ENG-
LAND; SCOTLAND; WALES). with rhe Industrial
Revolution the UK evolved from an agricul-
tural to an industrial econom)4 during the
long reign of Victoria there was agitation for
an extension of the frmchise (see REFoRM
Acrs) and a shift in political influence from
the landowners to the urban middle class. The
growing power of the Trade Unions led to the
formation in 1900 of the *Labour Party. The
19th century also saw the heyday of the Brirish
*Empire and the beginning of colonial rivalry
with Germany, which was a significant factor
in the outbreak of *World War l. ln 7922, f ol-
lowing the creation of the Irish Free State, the
UK was retitled the United Kingdom of Great
Britain and Northern Ireland. The interwar
years were dominated by the Depression and
the growing threat of fascism, which culmi-
nated in *World War ll. 194,5 saw the return of
a labour government, which established a Wel-
fare State and began a programme of national-
ization. The Conservatives returned to power
(1951-64) before the return of labour (19&1-70;

1974-791. Ftom 7979 to lW the Conservatives
presided over extensive privatization md a re-
cession followed by aonomic recovery. Iabour
returned with a landslide victory (1997) and
Tony Blair became prime minister. Devolution
for Scotland and Wales was put into effect in
1999. Hopes for a solution to the long-ruffring
problem of Northem Irelald were raised by
the Good Friday Agreement (1998). The general
elections of 2001 and 2005 were won by Labour.
Offlcial languages: English Welsh, and Gaelic
languages. Currenry pound sterling of 100
pence. Area: 244 014 sq km (94 214 sq mi). Popu-
lation (2007 est): 60 75 238. Capital: London.

United Kingdom Overseas Territories
(former names: British Dependent Territories
or Crown dependencies) Overseas territories
for which constitutional responsibility rests
urith the UK Foreign and Commonwealth
Office. There are currently 13 such territories:
Anguilla, Bermuda, Bdtish Antarctic Terdtory,
British Indian Ocean Territory British Virgin
Islands, Cayman Islands, Falkland Islands,
Gibraltar, Montserrat, Pitcaim Islands, St He-
lena and Dependencies, South C,eorgia and
South Sandwich lslands, and Turks and C-aicos

Isiands. Full British citizenship (revoked in
most cases during the 198Os) was restored to
their inhabitants in 2002.

United ltations (UII)An organizarion esrab-
lished to maintain international peace and to
foster international cooperation in the resolu-
tion of economic, social, cultural, and humani-
tarian problems. the UN was founded on 24
October 1915 (United Nations Day). There were
51 founder members; most countries are now
members of the UN, the chief exception being
*Taiwan, which lost its seat to China in 1971.

Momco lrined in 1993 and Switzerland,ir?Wz.
The headquarters of the UN are in New York.
The organization's main deliberative organ is
the G€neral Assembly. Each member state has
one equal vote in the Assembly, which canDot
impose its will upon members. The Security
C-ouncil bears the chief responsibility for main-
taining international peace. Its permanmt
members are China, France, Russia (until 19gl
the Soviet Union), t}e UK, and the USA: a fur-
ther ten members are elected by the General
Assembly for two-year terms. Decisions, except
on procedure, must be agreed by nine mem-
bers, including all the perrnanent members
(the socalled veto privilege). In the event of a
breach of international peace the Council may
commit military forces to re-establish peace.

The Economic and Sfiial Council (ECOSOC) co-
ordinates the economic md social work of the
uN. The principal judicial orgm of the LJN is
the "International Court of Justice. The Secre
tariat, headed by the secretary general (cur-
rently Ban Ki-mmn), is responsible for
administration.
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Other UN bodies are the United l,lations De
velopm.ent Progxamne (UNDP), which fosters
the economic growth of the *developing coun-
tries; the United Nations C-onference on Trade
and Devdopm.ent (UNCTAD), which encour-
ages international trade; the United Nations In-
dutrial Developmmt Organization (UNIm),
which promotes industrial development; and
the United Nations Environment Prog:mme
(UNEP), which is concerned with the protection
of the environment. Other specialized agencies
include the *Food and Agriculture Organiza-
tiorl *lnternational labour Organisation, *In-

temational Monetary Fund, *United Nations
Educational, kientiflc and Cultural organiza-
tiorl *International Bank for Reconstruction
and Development, and the *World Health Or-
ganiation.

United Nations Educational, Scien-
tific and Cultural Organization (uil-
ESCO) A specialized agency of the *United

Nations established in 1945 to promote interna-
tional cooperation in education, science, and
culture. Its headquarters are in Paris. Objecting
to inefficiency and political bias, the USA with-
drew in 1984 and the UK in 1985-97.

United Nations High Commissioner
for Refugees, Office of the (uilHcR) A
*United Nations body established in 1950 to
provide international protection for refugees.
Its headqurters are in Geneva- lt won t}le
Nobel Peace Prize in 1981.

United Nataons lnternational Chil-
dren's Emcrgency Fund (uiltcEq A
"United Nations body established in 1916. It is
chiefly concerned with providing health care,
eduGtion, md improved nutrition to *devel-

oping countries. Its headquarters are in
Geneva- It won the Nobel Peace Prize in 1965.

United States of America (usA) A coun-
try in North Americ4 the fourth largest in the
world. It is a federal republic comprising 50
states, including Alaska, in the extreme NW of
the continent, and Hawaii, in the centrd Pacific
Ocm The Paciflc mountain system and the
Rocky Mountains extend N-S in thewwith an
arid area between, while the Appalachian
Mountains extend N-S in the E. In the centre
lie vast plains. The population is of mixed eth-
nic stock, the ma.ybrity being of European de-
scent. Ecoflom,4 the USA is the v/orld's greatest
industrial producer, with a highly diversified
economy. It is the leading producer of natural
gm, lead copper, aluminium, and sulphur and
of electrical and nuclear energy. Farming is
highly mechanized and 15% of exports are agri-

cultural products. Cereals, soya beans, cotton,
and tobacco are the main crops. Other exports
include motor vehicles, aircraft, machinery,
computers, electrical components, and chemi-
cals. Histry the first inhabitants probably
came from Asia about 30 000 years ago. Follow-
ing the voyage of Columbus in 1,192, America
was settled by Europeans, with the British
colonies in the E becoming the most successful.
During the 18th century conflict develolEd be.
tween local colonial assemblies and their
British governors, particularly over taxatiorl
The colonists' confidence was strengthened
by their success in the *French and tndian
Wars (uil-63) and the 13 colonies finally won
independence in the *American Revolution
(125-83). The USA was rapidly expanding W at
this time and through the *Mexican War
(18,16-,ltl) acquired California; the discovery of
gold there (1848) further encouraged s€ttle.
ment in t}le W. By 1820 conflict was developing
between the cotton-growing states of the
South (where African slaves had worked since
the late Uth century) and the commercial
North (where slavery was opposed). This led to
the *Civil War (1861-65), which ended in vic-
tory for the North and the abo[tion of slavery.
It was followed by a period of rapid industrial
and economic expansioq while territorial ex-
lnnsion continued with the purchase of Alaska
(1867), the annexation of Hawaii (1898), and the
Spanish-AmericanWar (1E98), in which the USA
acquired the Philippines, Fuerto Rico, Guam,
and a measure of control over Cuba-

Intervention in Colombia led to tlre con-
struction of the Panama Canal (opened 1914).

The status of the USA as a world power was
confirmetl by its role_in World War I, which it
entered reluctantly in 917. The 1920s saw an-
other economic boom" which ended in the *De,

pression tlrat followed the Crash of 1929. The
USA was again reluctant to enter World War II
but was forced to do so by the Japanese bomb-
ing of Pearl Harbor in Hawaii (December 1911).

Postwar fear of Soviet expansion resulted in
the Marshall Plan (1947), designed to render Eu-
rope less susceptible to commr:nisrn in the
*Cold War, and in the harassment of supposed
communists at home (see olso trlccentnv,
JOSEPH R(AYMOND); UN-AMBRICAN ACTIVI.
rIEs CoMMITTEE). Fear of the spread of com-
munism led also to intervention in Korea
(1950-53), Cuba (1961-52). and Vietnam (1961-E).
After 1963 relations with the Soviet Union im-
proved and diplomatic relations were estab
lished with China in 19/9. Domestic problems
of the 1960s and 190s included difficulties in
effectilg racial irtegration and opposition to
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the *Vietnam War. The "Watergate affair
(797?-T4lrndermined confidence in US institu-
tions and the postwar economic boom was fol-
lowed by decline in the 1970s. There was
considerable tension in US relations with Irm
md Libya during the 198Os. Relations with the
USSR deteriorated once more after the Soviet
invasion of Afghanistan (1979) but subse
quently improved with the arrival of the re-
formist Soviet leader Gorbachov. The collapse
of the Soviet Union in 199.1 left the USA as the
world's only superpower. In 1991 US forces led
a military alliance against Iraq in the *Gulf
War. The 1990s sw US airstrikes against tar-
gets in Iraq (1995, 1998) and Yugoslavia (1999)

during the presidency of Bill Clintoq there
was also a prolonged economic boom. In 2001
George W. Bush became president following a
disputed election that was only resolved by a
Supreme Court ruling, Following the terrorist
attack of *September 11 Bush declared a *war

on terrorism and sent US forces into action in
Afghanistal In 2003 the USA invaded arrd oc-
cupied Iraq, deposing the regime of Saddam
Hussein (see rxaqwAR). Official language: Eng-
listr. Currency US dollar of 100 cents. Area:
9363U3 sq km (361434:l sq rni). Population
(2003 est): 291 587 000. Capital: Washington, DC

unit trust An organization that uses funds
raised by selling "units" to the public to buy
md sell s(urities in order to make profits for
distribution to unit holders. Securities are held
in the names of trustees, usually banks. The
small investor has the advantages of a profes-
sionally managed widespread portfolio.

Univerca! Decimal Classification 1or
Brussels Classification) A system of library
classification developed in 1895 in Brussels. It
extends the division of the *Dewey Decimal
Classificatiorl on which it is based.

Upanishads About 200 prose md verse
metaphysical commentaries on the yedas, dat-
ing from around 400 BC. They deal with the
nature of *Brahman and the soul and are re-
putedly divinely inspired

Updike, John (Hoyer) (1e32- )US novel-
ist ed short-story writer. In such novels as
Robbit, Run (1960) and Couples (1968) he explored
the moral confusions of contemporary US soci-
ety. Rabbir is Rirh (1981) and Robbil ar Resr (1990)

won Pulitzer Prizes. Iater novels include Bech

at Bay (1998) and Seek My Face (2003).

Uppsala ssssN 1738E Acityin E central Swe
der It has Sweden's oldest university (144,
where *Linnaeus taught. Population (2000 est):
188478.

Ur ArI ancient city of *Sumer (S Iraq). Sir
Leonard *Woolley's excavations (1922-34) made
famous the rich royal burials of about 2500 Bc
and seemed to provide historical eyidence for
Nmh's flood. The leading city in Sumer when it
was sacked by barbarians about 2000 BC, Ur
was superseded by *Babylon

uraemia The accumulation of *urea in the
blood due to kidney failure. Kidney failure can
occur suddenly due to shock, obstruction of
both ureters, injury, or acute kidney disease or
it may arise slowly due to *nephritis or other
diseases. The kidneys will often recover after
*dialysis. In chronic conditions a kidney trans-
plant is preferred.

Ural, River A river in central Russia and W
Kaakhstm, rising in the S Ural Mountains, and
flowing S to the Caspian Sea. LengtuL 2534 km
(1s7s mi).

Uralic languages A major language family
comprising two related groups of languages,
the FinnGugric and the Samoyedic (see

sAMoyED). The two branches of the Uralic lan-
guage family have developed into multiple
forms covering an extensive area

Ural Mountains A mountain rmge in W
central Russia" It extends 2000 km (12a3 mi)
N-S from the Kara Sea to the steppes NE of the
Caspian Sea- The highest point is Mount Narod-
naya, in the N, at 1894 m (6214 ft).

utanium (U) A radimctive metallic element
(see NUCLEAR ENERGY). It is a silvery-white
metal, almost as hard as steel and very dense
(relative density 18.95), and has the highest
atomic number of the naturally occurring el-
ements. It was flrst isolated in 1841 by E. P€ligor
(1811-90), although it had been identified be-

fore this in pitchblende. Natural uranium con-
tains three isotopes: zfl 

198-283%1, 
BT (O.777y,1,

and &U (0.006%). BslJ has a half-life of 4.51x 1tr
years and is useful in dating rocks, as well as in
fuel for fast reactors. EIJ is used in *thermal

reactors. Some reactors use uranium dioxide
(UO,). Other oxides include U,Q and UO3. At no
92i at wr 238.0289; mp 1135oC: bp 4134"C

uranium-lead dating Agroup of methods
of radiometric dating certain rocks, depending
on the decay of the radioactive isotope ura-
nium-238 to lead-206 or of uranium-23s to
Iead-207.

uranium series One of three naturally oc-
curring series of radioactive decays. The ura-
nium series is headed by uranium-238, which
undergoes a series of alpha md beta deys

([
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Uranus (astronomy) A giant planet, orbiting
the sun every 84 years (b€tween Saturn and
Neptune) at a mean distance of 2870 million
km. It is somewhat larger (5O800 km in diam-
eter) than Neptune and exhibits a similar
greenish featureless disc in a telescope. In its
equatorial plane lie at least 21 moons and about
20 rings. Its atmospheric and interior struc-
ture are thought to be almost identical to
those of Neptune. Uranus was discovered tele.
scopically in 1781 by Sir William Herschel.

Uranus (Greek mythology) The personifica-
tion of Heaven He was the son of Gaea (Earth),
and his children by her included the *Titans

and the *Cyclops. He was castrated by his son
Cronus and his genitals were tfuown into t}le
sea, which gave birth to *Aphrodite.

Urdu en IndoAryan language of N India and
Pakistn Like "Hindi it arose from *Hindus-

tani. It is written in a modified Arabic script.

unea (or carbamide)A white crystalline com-
pound (CQNH,),) derived from ammonia and
arbon dioxide, It is used as a nitrogen fertil-
izer, a feed supplement for ruminant animals,
and in industry. Ura is present in *urine.

urea-formaldehyde resins Synthetic
thermosetting resins tlnt are made by the con-
densation in aqueous solution of urea and
formaldehyde with an ammonia catalyst. C€l-
lulose fiIler is added to produce a moulding
powder. This powder is used to make cups,
bathroom fittings, etc.

urlcthane A white crystalline soli4 CqNH,)-
(OC,H,), made by heating ethanol with urea ni-
trate. It is used to [E]<e *polyurethane foam.

uric acid A compound (qHrN.q) formed
during the nitrogen metabolism of animals. In
man, raised levels of uric acid in the blmd are
associated with gout.

urine The fluid that is fomed by the kidneys
and contains the waste products of metabo-
lism and surplus water and salts. In man the
kidneys produce 0.F15 I of urine per day.

Urmia, Lake a shallow lake in NW lran, the
largest in the country lying 1300 m (4265 ft)
above sea level It has no outlet and varies in
size. Average area: smo sq km (1930 sq mi).

Ulsa Maior (I:tin: Great Bear) A large con-
spicuous constellation in the N sky. The seven
brightest stars form the Plougtl-

Urca Minor (LatiD: Little Bear) A constella-

urticaria (or hivGs) An acute or chronic aller-
gic dircrder in which itching white raised
patches surrounded by red areas appear on the
skin: they resemble nettle stings (hence the al-
ternative name-nettle rash). Acute urticaria
usually arises from allergy to food or drugs
and usually disappea.rs quickly if the cause is
removed Chronic urticaria occurs in young
people and its cause is not certaifl

Uruguay, Oriental Republic of A coun-
try in SE South America Coastal plains rise to
higher ground, especially in the N. Most of tlre
population is of Spanish and Italian descent.
Economy the traditional livestock industry was
badly affected by the 194 EC ban on meat im-
ports, although new markets have since been
found. The cultiyation of wheat, barley, and
rice has been intensified and the fishing indus-
try has been expanded The principal indu-
tries include food processing, machinery,
textiles, and chemicals. Winemaking is of
growing importance. Historlr Charrfa and
Chan;i Indians inhabited Uruguay before its
exploration by the Spanish in the 16th century.
Its subsequent history was one of rir"alry be-
tween Spanish and Portuguese s€ttlements. In
126 it became part of the Spanish viceroyalty
of the Rio de la Plata Under the leadership of
Jos6 Gervasio Artigas (17ft-1850), Uruglay
!:ined Argentina in the struggle for indepen-
dence from Spain but was subsequently
fought over by Argentina and Brhzil In 182&
with British help, Uruguay adrieved indepen-
dence. The late 19th century saw considerable
immigration from Europe. In 1973 the army
took over, imposing repressive measures that
led to interDational protests. Military rule offi-
cially ended in early 1!185, when Julio San-
guinetti became presidmq he lost power in
1989 but was re€lected in 19!15. The country
suffered a severe economic and financial crisis
in 2002, leading to a general strike and social
unrest. In 2()0zl the leftist Tabar6 V{zquez wbi
elected president and a ldt-wing alli:rnae was
victorious in legislative elections. Uruguay is a
member of the OAS and LAIA Offrcid lan-
guage: Spanistr. Currenqr Uruguayan peso of
100 cent6simos. tuee 186926 sq km ('/2U2 sq

mi). Population (20(}7 est): 34,5i06(}7. Capital:
Montevideo.

Uruguay, River portuguese name: Rio
Uruguai; Spanish name: Rio Uruguay) A river
in South America Rising in S Brazil it flows
SW forming the Argentina-Brazil and Ar-
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gentina-Uruguay borders before joining the
Rio Parmi. Length: about 1600 km (1000 mi).

Uruk (biblical name: Erech; modern name:
Warka) An ancient city in S Mesopotamia. The
site testifies to the beginnings of Sumerian civ-
ilization in the 4th millennium sc. Supplanted
by *Ur (c.2100)r Uruk nevertheless remained in-
habited until the early Christian era.

USSR See sovrrr uxrox.

Ussuri River A river in E Asia, rising in the
extreme E of Russia aad forming part of the
border with China as it flows N to the River
Amur. Length: about 800 km (500 mi).

tltah One of the mountain states in the SW
USA The Wastch Range of the Rocky Moun-
tains divides the state into two arid regions:
the Great Basin and t}le Great Salt Iake Desert
in the W and the Colorado Plateau in the E.

Livestock raising is the principal agricultural
activity. There are significant deposits of cop
per, oil, natural gas, and uranium. Scenic at-
tractions make it a popular tourist area
Historla the Mormons began major settlements
here in 1847 and continue to dominate the life
of the state. Ceded to the USA by Mexico in
1848, Utah was finally admitted to the Union in
1896. Area: 219931 sq km (84915 sq mi). Popula-
tion (2002 est): 2 233 169. Capital: Salt Lake City.

uterus see woMB.

utilitarianism An ethical doctrine holding
that the best action is the one that will result
in the greatest happiness and least pain for the
greatest number of people. Utilitarianism
flourished in Britain from the mid-18th cen-
tury to the mid-lllth century. *Hume, *Ben-

tlnm, and James 
.MiU (123-1836) propounded

it and John Stuart Mill defended it.

utopianism A programme of total social
and political reform with the object of estab-
lishing a perfect society. The term derives
from the imaginary state depicted in Thomas
More's Utolo (1516). Utopiu experiments have
induded the New knark community estab-
lished by Robert *OweL Utopianism advocates
a communistic organization of society, but the
concomitant authoritarianism reveals that no
way has been found of reconciling individual
freedom and happiness with social justice.

ttrecht s206N 5o7E A cfty in the central
Netherlands. The Union of Utrecht (1579)

united tie northern provinces of the Nether-
Iands against Spain. The Treoties of Utrccht
(1713-14), ending the War of the Spanish
Succession, were concluded here. Its notable

buildings include the gothic cathedral (14th
century). Population (1999 est): 232 n8.

tftrillo, lHaurace (1883-1955) French painter.
For almost his entire life, he suffered from al-
coholism and drug addiction. He specialized
in painting street scenes, notably of Montmar-
tre, which are distinguished by their near-
monochrome colours and precise drawing.

U(tar Pradesh A state in N India consisting
mainly of the Upper Ganges plain. India's most
populous statq it produces grains, pulses, tea,
and timber; there is little industry. Uttar
Pradesh was the core of the Mogul Empire and
the centre of the Indian Mutiny (1857-59) and
the 20thtentury independence movement.
The NW Himalayan region became the new
state of UttaEnchal in 2000. Aree 243350 sq
km (93 933 sq mi). Population (2001): 166 052 859.
Capital Lucknow.

Uzbekistan A republic in central Asia, for-
merly a constituent republic of the Soviet
Union. The NW is desert but fertile land is
found in the SE. The Uzbeks, Turkic-speaking
Sunnite Muslims, make up twGthirds of the
population. konomy. based on intensive agri-
culture. Cotton is the chief crop; rice and fruit
are also grown However, the extensive use of
chemical pesticides and industrial pollution
have caused serious environmental problems,
which have affected agricultural production
in recent decades. Uzbekistan is rich in oil. coal.
and copper, and has more than 20 hydroelectric
plants and 3 natural gas pipelines in operation
Industries include mining, chemicals, and met-
als. History the region was invaded by the Per-
sians under Darius I, the Macedonians under
Alexander the Great, and then by the fuabs
(8th century AD) and the Mongols (13th cen-
tury). In the 15th century th€ Uzbeks domi-
nated the region, which was annexed by Russia
in the 19th century. Ihe Uzbek SSR was formed
in 1924. Uzbekistan achieved independence on
the break-up of the Soviet Union in 1991. The
C,ommunist Party has remained in power
under the maverick President Islam Karimov.
Despite the introduction of a multiparty con-
stitution (1992I political opposition is effec-
tively barmed and the country's human-rights
record has been severely criticized. There have
also been ethnic clashes between Uzbeks ald
Tadzhiks. In 2@1 Uzbekistan provided opera-
tional support for the USA'S military action in
Afghanistan (see wAR oN TERRoRTSM),leading
to closer relations with the West. Official lm-
guage: Uzbek Currency: sonl Area: 449fi0 q
km (1735,15 sq mi). Population (2003 est):
25 640 000. Capital: Tashkent.

q
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V-l A Germm World War II mguided missile,
also called a flying bomb. Powered by an air-
breathing type of ramjet, it carried about 2000
pounds (900 kg) of high explosive. Some 8000
were launched against London between June
T 944 and March 1945, killing 5500 civilians.

V-2 A German World War II ballistic missile
powered by a rocket engine using alcohol and
liquid oxygen as fuel It carried about 2000
pounds (900 kg) of high explosive and had a
preset guidance system. Some 4000 were used
against Britain and the low Countries in 1914

and 1945. It became the basis for both US and
Soviet postwar rocket design.

Vaal River I river in South Africa rising in
the SE Transvaal. It flows generally W and SW
to join the Orange River and forms part of the
Orange Free State-Transvaal border. Length:
1210km (750mi).

vaccination (or inoculation) The introduc-
tion of inactivated or dead disease<ausing
microorganisms (wccine) into the body to
stimulate the formation of *antibodies to
these agents (see olso IMMUNITY). The first vac-
cination (against smallpox) was performed by
Edward *Jenner in 1798. Vaccines are usually
given by injection but mme can be adminis-
tered through skin scmtches and some are
taken by mouth.

vacuum A region of space tllat contains no
matter. ln practice. a perfect vacuum is impos
sible to obtain. In technical work a soft (or low)
vacuum goes down to a pressure of 10-'?pa.scal,

a hard (or Ngh) vacuum is betw€en 10 'zand 10 '
pascal, and an ultrahigh vacuum is below 10-?

pascal. Vacuum technology is used in making
cathoderay tubes, light bulbs, etc., and is used
in food preservation.

vacuum flask See orwen fl-a.sx.

Vadodara (former name: Baroda) 2219N
73 14E. A city in India, in GuFrat. The siting of
u oil reflnery at nearby Kouali has helped to

promote Vadodara's industrial growth and its
chief products include petrochemicals, cotton
textiles, wood" and tobacco. Population (Il9l):
70270E4.

Vaduz 4708N 9328 The capital of Liechten-
stein. Its castle (restored 1905-15) is the resi
dence of the ruling prince. Population (20m
est):5043.

vagina The part of the reproductive tract of
women and other female mammals into whidr
the *penis is inserted during sexual inter-
course. lt conn€cts the womb to the exterior
and is readily distensible to allow for ddld-
birtl).

vagus nefye An important nerve that con-
nects the brain with the throat, Larynx, heart,
lungs, stomad). and gut. Surgical cutting of a
branch of the vagus nerve (vagotomy) may be
done to treat a peptic ulcer.

vaipayee, A(tal) B(ihari) (D26- )Indian
politician; prime minister (1996, 1!D8-2004).
He became leader of the Hindu nationalist
Bharatiya Janata Party (BJP) in 1980. His pre
miership saw a rise in tensions with Pakistan
but subsequent peace talks (2004).

valence (or valency) The combining power
of a[ atom, ion, or radical. It is equal to the
number of hydrogen atoms that the atom, ion,
or radical can combine with or replace in form-
ing compounds. Many elements have more
than one valence. A rralerrce dectron is an elec-
tron in the outer shell of an atom tllat partici-
pates in forming chemical (v"alence) bonds. See

4ISO ENERGY BAND.

Valencia 1.3929N 024w The third largesr
city in Spain, on the Guadalaviar estuary. In
1021 it became the capital of the Moorish king-
dom of Valencia El Cid took the city from the
Moors in 10q. Its many notable buildings in-
clude the cathedral (1262-1.182) and a scientific
and cultural complex by Santiago Calatrava
(198-20021. Population (1998 est): 739472. 2.
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1014N 6759W The third largesr ciry in Ven-
ezuela. It is the focus of the country's chief
agricultural area and an industrial centre.
Population (2001): 1 196 000.

Valentine, 5t (died c.269) Roman priest and
martyr, known as the patron of lovers. The cus-
toms practised on his feast day (14 Feb) have no
connection with his life.

Valentinian I (d.375 
^D) 

Western Roman
emperor (364-75). He fought cmpaigns in the
north of the Empire, restoring the Rhine fron-
tier and Hadrian's Wall.

Valentino, Rudolf godolpho Gugliemi di
Valentina d'Antonguolla; 1895-1926) US film
actor, born in Italy. His performances in The
Sheik (7921), Blood atd Sand (L922), Son o f the Sl:rik
(1926), and other silent romantic dramas estab.
lished him as a leading cinema idol of the 1920s.

Vale of Glamorgan A county borough of S

Wales, created in 1996 from parts of Mid Glam-
organ and South Glamorgan. Area: 295 sq km
(114 sq mi). Population (2004 est): 7223@. Ad-
ministrative centre: Barry.

Val6ry, Paul (18zt-1945) French poet, essay-
ist, and critic. Cahiers (29 vols, 1957-60) is a
record of his metaphysical speculations from
1894 until his death. His later poetry ilrLa Jeune
Paryte (79771 and Aarmes (1922) combines sen-
suous lyricism with intellectual force.

Valhalla In Teutonic mythology, one of the
three homes of *Odin. Half of the warriors
who die in battle are brought by the *Valkyries

to Valhalla. where they sp€nd their days in bat-
tle and their nights in feasting and listening to
songs of their heroic exploits.

Valkyries ln Teutonic mythology, beautiful
maidens, who are the personal attendants of
*Odin. They wear armour an( led by *Freyja

ride on horseback over battleflelds in order to
carry away the slain warriors whom odin has
chosen to live with him in *Valhalla.

Valladolid 4139N 4,Liw A ciry in central
Spain, in Old Castile. It was formerly the capital
of Castile md Le6n (14th-15th centuries). It has
a 16th-century cathedral and contains Cer-
vantes'hous€: Christopher Columbus died here
(1506). Population (2005 est): 321 0O1.

Valletta 3554N 14328 The capiral of Malra-
Founded (1566) by the Knights of St John, it was
formerly an important British naval base. Pop-
ulation (20OS est): 6315, with a conurbation of
83 000.

valley An €longated depression in the earth's
surface. Valleys have various origins but the

common Vsbaped wallry is formed as the re
sult of erosion by a river. Those that originated
tlrough glacial erosion are Ushaped ralleyg
with steep sides and broad floors, often occu-
pied by deep lakes (see FJoRD). See olso RrFT
VALLEY.

Valley of the Kings The cemetery of the
Egyptian pharaohs from about 1580 to abour
1085 BC, near "Thebes. All the tombs were
robH, except that of *Tutankhamen.

Valois The royal dynasty of France from 1328
ro 1589. The *Hundred Years'War (1337-1453)
nearly destroyed Valois power, which was
saved by *Charles VII (reigned 1a22-61). Charles
VIII (reigned 1483-98) and *Louis XII waged dis-
astrous wars in Italy, where they opposed the
*Habsburgs. The last Valois were yictims of
rival religious factions (see wARs oF RELr-
croN).

Valparaiso 33 05s 71,lo'ilr' The second largest
city in Chile, on the Pacific Ocean. Founded by
the Spanish (1536), Valparaiso is a major port.
Population (2m2): 275 141.

value-added tax (VAT) An indirect tax on
goods calculated by adding a percentage to the
value of a product as it increases at each stage
of productio4 the whole cost is eventually
passed on to the consumer. The tax was intro-
duced in the UK in 1973. It is charged at a rate
of 17.5% on all g@ds md sewices except those
that are zerGrated, exempt, or taxed at a spe-
cial rate.

vampire bat A bat of the family Desmodonti-
dae (3 species), of Crntral and South America-
The most common species is Desmodus rotun-
dus,75-9 cm long. Vampire bats feed on the
blood of mammals or birds. Although too small
to cautr serious blmd loss to their host, they
can transmit dangerous diseases.

vanadium M A transition metal, named
after the Norse goddess Vanadis. The metal is
isolated by reduction of the trichloride (VCI3)

with rugnesium or of the pentoxide (V,O")

with calcium. At no 23: at wt 50.9415: mp 1910 +
10'C; bp 3409"C.

Van Allen radiation belts two regions of
charged particles in the earth's *magneto-

sphere. The toroidal inner belt lies 1000-5000
km above the equatori the outer belt lies
15@0-25000 km above t}le equator, rurving
down towards the earth's magnetic poles. The
belts were discovered in 1958 by the US physi-
cist James Van Allen (1914-2005).

vanbrugh, S:r tohn (7664-v26) English ar-
chitect, soldier, and playwright. His plays in-

C
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D

cluded Tlre Relapse (1657l. and The Prwok'd Wif e

(1697). He ms England's most successful
*baroque architect, his buildings including
Castle Homrd 1769-17261 and *Blenheim

Palace (begun 1705), on which he collaborated
with *Hawksmoor.

Van Buren, Martin (1762-7tr52l us states-
mm; Demtrratic president (1837-41) and a

founder of the Democratic Party. He came to
power during the econornic crisis of 1837 but
his adherence to laissez-faire principles led to
his defeat in 1840.

Vancouver € 13N 123 06w A ciry and port in
W Canada, ir British Columbia. Established in
1862 at the S end of the Coast Mountains. Van-
couver is the commercial and industrial centre
of British Columbia Population (1996): 514m8.

Vancouver lsland a Canadian island off
the Pacific coast of British Columbia Its E

coastal plain rises to glaciers and forested
mountains. The economy depends on timber,
mining, fishing, and tourisrn tuea: 32137 sq
km (122108 sq mi). Population (latest est):
461573. Chid tom: Victoria

Vandals A Germanic tribe that during the
first four centuries AD migrated southwards
from Scandinavia and the S Baltic coast. In,[55
they sacked Rome. The devastation they caued
gave rise to the term vandalism.

Van de Graaff generator A rype of elec-
trostatic generator, invented by the US physi-
cist Robert Jemison Van de Graaff (1901-67),

that produces static potentials of millions of
volts. Charge from an external source is fed
onto a continuously moving belt, which trans-
fers it to the inside of a large hollow conduct-
ing sphere. The charge moves to t}le outer
surface of the sphere, leaving the inside neu-
tral and able to collect more charge.

Van der Waals' equation A modificarion
of the ideal gff equtiorl pV=RT, where p is
the pressure exerted by a gas with volume V
and thermodynamic temperature T. R is the
gas consrant. van derwaals adjustedy to (y- b)
to take account of the volume occupied by the
molecules. He also assumed that forces (Van
der Waals' forces) exist befi^,een the molecules
and therefore adjusted the pressure term to
(p - a/V'z). Both o and b are constant for a partic-
ular gas.

van de Velde e family of lTthrentury
Dutch painters. Willem yan de Vdde the Elder
(1611-93) and his eldest son Willem wn de
Vdde the Younger (7633-77071 were both ma-
rine artists, Iiving in England gl[1s1 7972. His

younger son Adriaeu rran de Velde 1.7636-72l.
was a landscape painter. Esaias van de Ydde
(c.1591-1630), the lmdscape painter, ws proba-
bly the brother of Willem van de Velde the
Elder.

Van Dyck Sir Anthony (or Vandyke;
1599-141) Flemish *baroque painter. Working
chiefly in England, he painted many religious
and mythological subjects, although his repu-
tation rests largely on his portraits of the
English court. Aoiles I on Horseback (National
Gallery, London) demonstrates the elegance
and grandeur of his sty1e.

V5nem, lake The largest lake in Swederl It
drains into the Kattegat via the River Gita.
Area:5546 sq km (2141 sq mi).

van Eyck Jan (c 890-1441) Flemish painter.
He is noted for his realistic portraits, lurticu-
larly Ifu Arnolfmi Mortiage arrd Man in a Red

Iurban (both National Gallery, London). He cer-
tainly perfected and possibly invented the
Flemish technique of oil painting, in which the
pigment is mixed with oil and turpentine and
applied in thin glazes. The famous Adoration oJ
thc Lamb dtarpiece in Ghent was probably
begun by his elder brother Hubert tan Eyck (d.

1426) and completed by Jan
Van Gogh, Vincent (1ss3-q)) Dutch
postimpressionist painter. His early works
were chiefly drawings of peasants. On moving
to Paris (1886) he briefly adopted the style of
"impressionisrn In Arles in 1888 he painted his
best-known works---orchards, sunflowers, and
the local postman -but only one painting was
sold during his lifetime. The visit of .Gauguin

ended in a quarrel during whichVan Gogh cut
off part of his own left ear. In 1889 he entered
a mental asylum at saht-R6my. wfuatfga with
Crows (Stedeli;k MuseurrL Amsterdam) was
painted shortly before his suicide. 

'

Vanilla a genus of climbing *orchids (about
90 species), native to tropical Asia and America
They have long fleshy stems attached to trees
by aerial roots and produce large white and
yellow flowers. Several species are cultiyated
commercially for the flavouring agent vanilla

Van't Hoff, Jacobus Henracus (18s2-1llr1)
Dutch chemist, who pioneered the field of
stereoisomerisur, showing that the bonds of a
carbon atom are arranged in a tetrahedrorl
This enabled him to explain *optical activity in
terms of molecular structure. He also con-
tributed to chemiel thermodlmics md to
the theory of solutions, for which he won the
1901 Nobel Prize.
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Vanua LeYu A volcanic island in the S Pacific
Ocean, the second largest in Fiji. Sugar, copra,
and gold are exported- Area: 5535 sq km (2137 sq
mi). Population (latest est): 9(D. Chief town:
Iambasa.

Vanuatu, Republic of (nme until 198o
New Hebrides) A country in.the SW Pacific
Ocean comprising a chain of about 80 forested
volcanic islands, the largest of which is Es-
piritu Santo. Ecoflom)4 copra, cocoa, coffee, and
beef are exported. Tourism and financial ser-
vices have also developed. Histor]l sighted by
the Portuguese (1606), the islards were later
charted (124) by James Cook. In the 19th cen-
tury tlousands of the indigenous inhabitants
were forcibly removed to sugar plantations in
Australia. From 1906 the islands were jointly
administered by France and the UK. In 1980

they became independent. Official lmguages:
French English aad Bislama" Currency vatu of
100 centimes. Area: about 14760sq km (5700sq

mi). Population (2003 est): 204000. Capital ViLa-

Varanasa (or Benarei) 25 20N E2 00E A city in
India on the River Ganges. A major place of pil-
grimage for Hindus, Jails, Silhs, and Bud-
dhists, it has 5 km (3 mi) of ghats (steps), from
which thousands of Hindus bathe in the sacred
river. Population (79D1)': 925 962.

Vargas Llosa, Mario (1%6- ) Peruvian
novelist and politiciarl His novels include The

City andthe Dogsl7963),Thewor oJ the End of the
World (19871, andTfu Notebooks of Don Rigoberto

0ee8).

variable stars Stars the brightness of which
varies with time. In regular variables the
brightness completes a cycle of changes in a pe-

riod ranging from minutes to years. The
brightness variation m be up to several *mag-

nitudes. The three major groups are: eclipsing
*binary stars, cataclysmic variables, and pulsat-
ing stars.

variance In a set of numbers, usually meas-
urements, the quantity obtained by summing
the squares of the differences between each
number and the average value of the set and
then dividing by the number of members of
the set. Variance and more often its square
rmt, called the standard deviation, are used to
estimate scatter or random error in exPeri-
mental results.

varicose veins Swollen tortuous veins in
the legs caused by malfunctioning of the
valves in the veins, which obstructs blood flow.
Varicose veins tend to run in families aad are

commoner in older and fat people, womerL and
those who are constantly standing.

Vatna 4372N n 57E A city and porr in E Bul-
garia, on the Black Sea. Founded in the 6th cen-
tury BC, it finally passed to Bulgaria in 1878. In
the Battle of Varna (10 November 1444) a Hun-
garian force was decisively defeated by the
Turks, who were thus enabled to expand fur-
ther into the Balkans. Population (1999 est):
299807.

varnish A resinous solution in oil or alcohol
that dries to a hard transparent coating on
wood, metal, etc. Natural resins include *shel-

lac, copa.l, dammar, and congo. Polyurethane is
a durable and chemical-resistant synthetic
resirL Polyesters and alkyds are also used.

van e dating A technique used in gmlogy
and archaeology to give the age of a sediment
and to provide information about the climate
during which it was formed. Varves are layers
of claylike sediment deposited from a melting
glacier into a lake. Each varve represents a sin-
gle year's deposition.

Vasa The ruling dynasty of Sweden
(1523-1818) and of Poland (1587-1668) founded
by Gustavus I Vasa (1a96-1560). The best-known
Vasa monarchs in Sweden were Gustavus II
Adolphus (1594-1632) and Christina (1626-89).

Vasari, Gaorgio (1511-74) Iralian painter, ar-
chitect, and miter. In Florence he painted
fresco cycles ald built the *Uffizi, both works
showing his respect for "manneris[L However
he is best known for hjs Lives of the Most E7ni-

nent ltolion Architects, Painters, ond Sculptors,
tracing the history of Renaissance art.

V5sterAs 59 36N 16 32E A ciry in central Swe-
den, on Lake Mailar. An important city in me-
dieval times, it has a l2threntury castle.
Population (1997 est): 124084.

VAf See verur-eDDED rAx.

Vatican City, State of thc A small inde-
pendent state within the city of Rome, the seat
of government of the Roman Catholic Church-
Ir came into being in 1929, when Pius XI signed
the *lateran Treaty with Mussolini. The state
is governed by a commission appointed by the
pope. Official language: Italian Currenc1f, euro
of 100 cents. Area: ,14 hectares (109 acres). Popu-
lation (2003 est):900.

Vatican Councils Two ecumenical councils
of the Roman Catholic ChurctL held in Rome. 1.
(186170) The counci'l that was convoked by
*Pius IX resulting in the promulgation of the
doctrine of papal .infallibility. 2. (1%2-65) The

q
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council that was convoked by *John XXIII and
continued by *Paul Vl. It reformed the liturgy
md established m atmosphere in which pro
gressive critics could freely express their
views.

vaughan Williams, Ralph (1s72-19s8)

British composer. Influenced by English folk-
song and Tudor music, he developed a modal
style that found its first full expression in Fan-
tasia on aTheme by Tallis (for string orchestra;
1910). His works include nine symphonies, the
ballet Job (1931) and the opera The Pilgrim's
Progress (1951).

vector (mathematics) A quantity that has
both magnitude and direction. Examples of
vectors include velocity, force, magnetic flux
density, etc. A vector needs three numbers
(called components) to be defined, each number
representing its magnitude in one of three
mutually perpendidar dirations.

invocations, mantras, spells, and rituals, mostly
concerning the sacrificial worship of gods rep
resenting Erious natural forces.

Vega A conspicuous u,hite star, apparent mag-
nitude 0.03 and 255 light years distant, that is
the brightest star in the onstellation Lyra-

vega (Carpio), Lop6 Fellx de (1562-163s)
Spanish dramatist and writer. After serving
with the Spanish Armada he settled in Madrid
and was ordained (1614). His numerous plays in-
c\rde Fuentearejuru (7612-74l and El cabollcto ile
Olmedo (7675-261.

vegetarianism The practice of abstaining
from eating animal flesh for ethical, religious,
or nutritional reasons. Some vegetarians will
not eat any aninal products, including milk
cheese, eggs, etc., and are called vegans Veg-
etarianism occurs in many religiou traditions,
including Buddhisnl Jainisrn, and Hinduisrn
and it was advocated by $thagoras, Plato, and
many other thinkers. Vegetarians, espec'ially ve-
gans, can suffer from anaemia unless their diet
includes sufficient vitamin Bu.

Yein A thin-w'alled blood vessel that carries
orygendepleted blood from the tissues to the
*heart. The veins opening directly into the
hert are the superior and inferior vena clrrae
and the puhnonaryveins from the lungs, whidr
are unique in carrying oxygenated blood-

VelSzquez, Diego Rodriguez de Silva
(159q-1550) Spanish painter. Influenced by Ti-
tian, he specialized initially in religious sub
Fcts and stillJifes. Iater (1623) he became court
painter to Philip IVand painted many portraits
of the royal family ahd courtiers Other works
indude Po.p Innocert X (Rome), the RokebyVens
(Nationd Gallery, London), and the group por-
trait tds Menifl4s (Milan).

veld (or veldt) A tract of open grassland on
the plateau of S Africa. It indudes the Highveld
(over 1500 m), Middleveld (150ffi m), and
Lowveld (below 900 m).

Yelocity The rate of dnnge of a body's poei-
tion in a given directiorL The speed of a body is
not in a specified direction. Velocity is thus a
rvector quantity and speed is a scalar quantity.
fugplar rclci$ is the rate of dunge of a
body's motion about an axis. It is measured in
radians per second

veneneal dlsease See sBxuALLy rRANs-
MITTED DISEASE.

Venezuela, Bolivaran Republic of e
country olr the N coast of South America. The
plains of the Orinoco basin in the N dse to the
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vectoE. The two vectors 0P (p) and PQ (d add to give

the resultant vecto. 0Q @ + q). 0R = PQ = r[
0P = RQ = p. OQP is a vector riangle and oRQP is

a parallelogram of vectors.

vector (medicine) An organism that is capable
of transmitting a disease-causing organism
(pathogen) from one organism to another.
Transmission may be accidmtal or the vector
may play a significant role in the life rycle of
the pathogen, for example the malarial para-
site spends part of its life cycle in the mosquito,
which transmits it to mart"

Vedanta the various philosophical schools of
Hinduisrn which derive from the commen-
taries on the yedos, especially the *Upanishads,

the Brahmasutra$ and the *Bhagavadgita.The

schools have in common the be[ef in reincar-
natiorl the truth of the Vedos, the law of
*karrna, md tfle ne€d for spiritual release. Be
lieving Bra}man to be the euse of the worl4
they condemn Buddhism and Jainism.

Vedas (Sanskrit: divine knowledge) The basic
Hindu scriptures, written in archaic Sanskrit
(Vedic) around 1500 rc. They comprise hymns,

q P+.t
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Guiana Highlands in the SE, and in the NW the
N end of tie Andean drain reaches heights of
over 5000 m (16 000 ft). Most of the population
is of mixed European and Indian descent. Econ-
omy based chiefly on oil, although production
has declined since the 1970s. Efforts are being
made to diversify the economy. Vmezuela's
rich mineral deposits include iron ore, bauxite,
diamonds, gold, zinc, copper, and lead. Agricul-
ture remains underdeveloped. Prolonged reces-
sions in the 1980s and early 1990s led to the
introduction of radical free-market reforms.
History sighted by Columbus in 1498, it was vis-
ited in 1499 by Vespucci, who mmed it
Venezuela ('Little Venice") on seeing Indian vil-
lages built on stilts over Lake Maracaibo. Span-
ish settlement began in 1520 and Venezuela
remained under Spanish rule until liberated by
Bolivar in 1821. It then formed part of Colom-
bia until 1830. Independent Venezuela was
ruled by a succession of dictators until the
post-World War II period, which has seen more
democratic governments. Economic crisis in
the late 1980s and early 1990s led to dsing un-
rest. The 1998 presidential elections sawvictory
for the radical populist Lt CoI Hugo *Chdvez

Frias. A new constitution was introduced in
1999. That same year Venezuela suffered its
worst natural disaster of the century, when at
least 30000 died in flooding and mud slides.
The 2000s have seen economic growttL m
abortive military coup (April 2002), and deteri-
orating relations with the USA Chdvez was re-
eltrted by a landslide in 2006. Venezuela is a
member of the OAS, LAIA" and OPEC. Official
languages: Spanish and indigenous languages.
Currency bolivar of 100 c6ntimos. Area:912050
sq km (352143 sq mi). Population (2007 est):
26 023 52E. Capital: Caracas.

Venice (Italian name: Venezia) ,{526N 1220E
A city in NE ltaly. It is a seaport built on over
100 islands in the lagoon of Venice. Venice is a
centre of commerce and tourlsm and its man-
ufactures include glassware, textiles, and lace.
The Grald Canal and about u0 smaller canals
provide waterways for water buses (vaporetti)
and gondolas. Famous bridges include the Ri-
alto Bridge and the *Bddge of Sighs. At the
centre of Venice is St Mark's Squre (Piazza San

Marco) overlooked by *St Mark's Cathedral, the
Campanile, and the Doge's Palace. The Accade-
mia houses a unique collection of Venetian
paintings; the Lido, a seaside resort, is 3 km (2

mi) to the SE. History originally settled by
refugees fleeing barbarian invasions (sth cen-
tury AD onwards), Venice was united under the
first *doge in 697. It became an independent re
public and a great maritime power from the

14th century. It came under Austrian control
in 1797 and became part of ltaly in 1865. Venice
is now threatened by subsidence and there are
plans to build a flood barrier in the lagoon by
2010. Population (2ffi4 estl: 27 7 66,3.

Venn diagram see sET THEoRY.

Venturi tube A device consisting of an
open-ended tube with a central constriction"
used to measure the rate of flow of a fluid,
which can be calculated from the pressure dif-
ference between the centre and the ends. It is
used to measure the airspeed of aircraft. In-
vented by G. B.Venturi (17,16-1822).

Venus (goddess) A Roman goddess originally
of gardens and fertility who became identified
with the Greek *Aphrodite as goddess of love.

Venus (planet) The second planet in order
from the sull" orbiting the sun every 225 days
at an average distance of 108 million km. It is
12102 km in diameter and has an extremely
long period of axial rotation (243 days). It can
be one of the most brilliant objects in the sky,
reaching a *magnitude of -4.4, and like the
mmn exhibits *phases. Its surface is totally ob-
scured by dense clouds of sulphuric acid
droplets and sulphur partides. The atmos-
phere is primarily (9E%) carbon dioxide. Plan-
etary probes have shown that the surface
temperature is a hostile 470oC

Venus flytrap A *carnivorous plmt, Dion-
oea muscipia, native to the eastern USA The
upper part of each leaf is hinged at the midrib
and an alighting insect triggers the leaf to snap
shut,-thus trapping the prey. Family Droser-
aceae.

Venus's girdle A marine invertebrate ani
mal Cestum veneris, belonging to an order
lCestidal of *ctenophores. Its transparent rib-
bon-like body is about 5 cm wide and 1 m or
more long. It occurs in the Mediterranean Sea

and Atlantic Ocean.

Veracruz (or Veracruz Llave) 1911N 9610\rr'
A majnr port in E Mexico, on the Gulf of Mex-
ico. Population (2000): 411 582.

Velbena A genus of herbaceous plants or
dwarf shrubs (about 250 species), chiefly native
to North and South America. Lemon verbena
(Lippia cittiodoro) is a related shrub from tropi
el America, the leaves of which leld an oil
used in perfumery. Fam;iy. Verbetoceoe.

verde, cape&e cApE VERDE, REpuBLrc oF.

verdi, Giuseppe (1813-1901) Italian com-
poser of operas. His flrst mature work was
Rigoletto (78571i this ms quickly followed in
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1853 with Ia Trovi ata al]d, IlTrolatore. ln 1869 he
wtote Aida (1871). His lut works were the Re-

quiem (78741 and the operas orello (1EAA and Fal-

star, (1893).

verdigris A green copper acetate used as a
paint pigment. The tem is also applied to the
green coating, consisting of copper sulphate or
carbonate, that forms on copper roofs, etc.

Verdun 4910N 524E A forrified town in NE
France, on the River Meuse. It was the scene
(1916) of the longesr battle of *World War I.
Population (latest est): 23 4i|0.

Verlaine, Paul (1844 96) French po€t. His
tempestuous relationship with *Rimbaud" who
influenced his exlrcrimental Romances sans
paroles l7a74l, resulted in the break-up of his
marriage, and in 1873 he was imprisoned for
shooting and wounding Rimbaud- After the
publication of les Poites fiaudits 17884) Verlaine
was the acknowledged leader of the Symbolist
poets.

Vermeer, tan (7632-751 Dutch painter, who
spent his entire life in Delft. His paintings of
everyday scenes, which are remarkable for
their motionless figures and use of light, in-
clude The Milkmaid (Rijksmuseum, Amster-
dam), The Lacmkcr (Iouwe), md Allegory of
Paintiflg (Kunsthistorisches Museum, Vienna),
showing himself at work.

vermiculate A clay mineral with the prop
erty of expanding tp to 22 times its original
thickness on heating. Vermiculite results from
the hydrothermal alteration of biotite and the
intrusion of acid magma into basic rock

vermilaon Red meroric sulphide (HgS). It
sublimes readily on heating and occurs natu-
rally as the mineral cinnabar. It is used as a pig.
ment.

Vermont A state in the NE USlf in New Eng-
land. The extensively forested Green Moun-
tains run N-S through the centre of the state.
Small rnanufacturing industries, mining, and
tourism are important. The state's farmers
produce dairy products, hay, potatoes, corn,
and maple syrup. Histol,I settled by the British
in f24 it declared its independence inl777 and
joined the Union in 1791 Area:24887 sq km
(9609 sq mi). Population (2002 est):608 EZ7.C:p-
ital: Montpelier.

Verne, Jules (182s-1905) French writer.
Veme's Voyages e1<traordinoires introduced
such technological maruels as t}re submarine,
space travel, and television They included Joul-
ney to thc Cefltre oJ the Earth (18el) and Tweflty
Thousand Leagues Under tlw Sea 17873],. Other sto-

ries included Around the World in Eighty Days
(1873).

Vemier scale,t device for measuring subdi-
visions of a scale, such as those on a pair of
calipers. The auxiliary Vernier scale is divided
s that ten of its suMivisions correspond to
nine of those on the main scale. Named after
Pierre Vernier (1580-1637).

reading

main scale

Vernier scale. An auxiliary scale used to measure

accurately to two places oI decimals.

Verona 4525N 1100E A city in N Italy, on rhe
River Adige. A tourist centre, it possesses a
Roman mphithmtre, a l2th-century cathedral,
and the medieval Castelvecchio. Population
(2000 est): 255 268.

veronese, Paolo (P.Caliari; 1528-88) Itatian
p.inter of the Venetian school In the Villa Bar-
baro at Maser, designed b,y *Palladio, he painted
illusionistic landscapes, mythological scenes,
and portraits. His religious works, for example
Marriage ot Cana (Louvre), were often pretexts
for depicting contemporary banquets in im-
pressive a.rchitectural settings.

Verrocchio, Andrea del (Andrea del Cione:
c.1435-88) Florentine Renaissance sculptor,
painter, and goldsmith- Verrocchio's best-
known sculptures are the David in Florence and
the equestrian monument of Bartolommeo
Colleoni in the Campo SS Giovanni e Paolo,
Venice.

Vercailles 4s48N 2o8E A town in N central
France, famous for its baroque palace, the resi-
dence of the French kings from 767E to 7769.
Historic events enacted at the palace include
Britain's recognition of American independ-
ence (1783), the crowning (18fl) of Wiliam I as
German emperor, and the signing of the Treaty
of Versailles (19D), which imposed reparations
on Germany after World War I and establishd
the League of Nations. Population (latest est):
E[029.

veltebra See sPrNE.

Vertebrata (or Craniata) A subphylum (or
phylum) of animals that includes the fisll am-
phibians, reptiles, birds, and mammals. They
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are characterized by a backbone consisting of
interlocking vertebrae, which forms the main
support for the body and prctects t}le nerue
cord (spinal cord). See also cHoRDATE.

Veruoerd, Hendrik Frensch (1901-66)
South African statesman: prime minister
(1958-55). The chief architect of the *apartheid

system, he took South Africa out of the Com-
monwealth in 1960. He was assassinated in par-
Iiarnent.

Vesalius, Andreas (1514-64) Flemish
anatomist, whose major work, Ihe Seven Books

on the Structure of the Humon Body (1.*1il), con-
tained some of the first accurate descriptions
of human anatomy.

Vespasian (9-79 ao) Roman emperor (6F@.
Vespasian's decisive policies brought an end to
civil war md he increased taxes and reformed
the amy. He was deified after his deattl

Vespucci, Am erago (7414-7572) Italian nav-
igator, after whom America is named- In 1,199

and 1501 he explored the E coast of South
America.

Vesta The Roman goddess of the heartll iden-
tified with the Greek Hestia. She was wor-
shipped in private households, and her armual
fesrival, the Vestalia, was held in June. The
vesal Vrrgins her priestesses, tended the eter-
nal fire at her shrine in Rome.

Vesuvius 40 49N 14 25E A volcano in S central
Italy, near Naples. In 79 AD it engulfed *Hercu-

laneum md *Pompeii: the last eruption was in
1944 Average height:1220 m (,1003 ft).

vetch A climbing or trailing annual or peren-
nial herb of the genus Vicia (about 150 species),

native to N temperate regions and South
America- Some spcies are grown as fodder
crops. Family kguninosae.

Vibrao A genus of freshwater and marine bac-
teria- They are rod-shaped, either straight or
curved and swim by means of whiplike flag-
ella.V. cholerae causes *cholera in humans.

Vibumum A genus of shrubs and small trees
(about 200 spaies), mostly native to N temper-
ate regions. They have white or pink flowers.
Many are grown as ornamentals, including the
snowball tree (se€ cUELDER RosE) and lau-
rustinus. Fmil)4 Ca gifoliaceae.

Vicenza 4s33N 1133E A city in NE Italy. It
was the home of the 16th{entury architect An-
drea Palladio. Population (1996 est): 107 786.

Vichy 46 o7N 3 258 A spa in central France, on
the River Allier. From 1910 until l9l4 it was

the seat of the proGerman puppet govern-
ment of Marshal *P6tain Its waters, which
were knom to the Romans, are bottled md ex-
ported worldwide. Population (latest est):
3059.

Victor Emmanuel l! (1820-7s) King of Italy
(1861-78). As king of Sardinia-Piedmont (from
184)) he fought the Austrians, supported rhe
nationalist goals of *Cavour, and coordinated
with "Garibaldi in the campaign that freed S

Italy. As King of Italy he acquired Venetia
(1866)and Rome (1870), which he made the Ital-
ian capital

Victor Emmanuel lll (1s69-1917) King of
Italy (190C-,16) following the assassination of
his father Umberto I. He acquiesced in Mus-
solini's seizure of power (1922) and after Mus-
solini's fall (1913) relinquished his powers to his
son Umberto II.

Victoria 1, A state of SE Australia. It consists
of central uplands, descending to pLains in the
N and S. Gippsland is a noted dairying ara Cat-
tle production is now concentrated in S Victo-
ria Brown coal is mined in Central Gippsland
and gas and oil are piped from the Bass Strait.
Industry is concentrated on Melbourne. Area:
2n@0 q km (87884 sq mi). Population (196D

estl: 4712fi0. Capital Melbourne. 2. 2216N
11413E An urban district in S China the ad-
ministrative cmtre of Hong Kong, situated on
the N of the island. Population (latest est):

5%777.

Victoria (1E11F1901) queen of the United
Kingdom (1837-1901). The daughter of George
III's fourth son Edward, Duke of Kent
(7767-7820],, Victoria succeeded her uncle
William IV. In 1840 she married her cousin
Prince *Alb€rt of Saxe{oburg{otha; they had
nine children. Albert's deth in 1861 was a se-

vere blow to Victoria and she resolved there-
after to act exactly as he would have wished-
She had an exalted view of the monarch's role
in government. failing to appreciate the limi-
tations of constitutional monarchy. Her re-
fusal to dismiss her Whig ladies of the
bedchamber when the Tory, Robert Peel, was
attempting to form a ministry caused the
*Bedchamber Crisis (1839). Her close friendship
with *Disraeli, who made her Empress of India
(1876), contrasted with her strained relations
with his rival *Gladstone. In the last years of
her reign" especially after her Golden Jubilee
(1887), she enjoyed enormous popularity.

Victoria, Lake (ar victo?i. Iuyanza) The
largest lake in Africa in Uganda Tanzania. and

C
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Kenla. It was discovered for Europeans in 1858

by Speke. Area: 69,1Es sq km (26 826 sq mi).

Victoria and Albert Musium A london
museum founded in 1853 to house examples of
applied arts of all periods and cultures. Origi
nally at Marlborough House, it moved to South
Kensington in 1857.

Vactoraa Cross (vg The highest Brirish dec-
oration for "bravery...in the presence of the
enemy." Instituted by Queen Victoria in 1855,

VCs were formerly cast from the meta'l of
Russian guns taken during the Crimean War
(18v-s6).

Victoria Falls u55S 25528 A waterfall in
the Zambezi River on the border of Zimbabwe
and Zmbia. The river drops as much as 128 m
(420 ft), and then flows through a narrow gorge
known as the Boiling Pot

vicuna A hmfed mammal,Vicugna vicugfla,
of high Andean plateaus. Resembling a small
camel, the vimm is 75 m high and has a
tawny-brown coat with a white bib and under-
parts. Aggressively territorial they are valued
for their wool. Family. Camelidae (camels, etc.).

vadeo recording The storage of a *televi-

sion programme or prerecorded fllm on mag-
netic tape. Because the demodulated video
(vision) signal can have frequencies in the
megahertz range, the signal is recorded diago-
nally on the tape (each diagonal line represent-
ing one line of the picture) and the tape is run
slowly over a drum on which the recording and
reading heads rotate at Ngh speeds. Since the
late 1990s DVDs (see coMpAcr orsc) have in-
creasingly replaced video tape as a means of
storing prerecorded fi lms.

Vienna (German name: Wien) 4812N 1620E
The capital of Austria" on the River Danube.
With its musical and theatrical life, its muse-
ums, and parks, it is a popular tourist attrac-
tion Trade and industry, however, form the
basis of the economy. Most of the chief build-
ings lie on or within the Ringstrasse, the boule-
vard built in 1857 to replace the old city
ramparts. Histor)4 seat of the Habsburgs

\7278-1978) aad residence of the Holy Roman
Emperor (1558-1806), Vienna beame an impor-
tant cultural centre in the 18th and 19th cen-
turies, having associations with Haydn, Mozart,
Beethoven, Schubert, md the Strauss family. It
suffered damage during World War II and was

lnntly occupied by the Allied Po\{,ers (1945-55).

Population (2001): 7562 676.

Vienna, Congress of (rara-u) A confer-
ence of European powers that met following

the fall of Napoleon. Its Fina] Act created a
kingdom of the Netherlands, a G€rman confed-
eration of 39 states, Lombardy-Venetia subject
to Austria, and the Congress Kingdom of
Poland- Legitimte rnomchs were restored in
Spain, Naples, PiedmonL Tuscany, and Modena
ald Louis XVIU was confirmed as King of
France.

Vienna Circle The group of scientific phi-
losophers who developed the doctrine of *logi-

cal positivism. Founded by Moritz Schlick
(1882-1936) in 1924 t}te Vienna Grcle flourished
until 1939. Members included *Carnap, Kurt
Gtidel (1906-78), and Otto Neurath (1882-1945).

See also AYER, srR ALFRED (IULESI

Vienne, Rivcr L river in W central France,
flowing mainly NNW to the fuver Loire.
Lengtlu 3!l km (220 mi).

Vientiane u 06N 102 30E The capital of Laos,

a port on the River Mekong. Foulded in the
13th century, it came under Siamese control in
the 18th century and was destroyed (1828) fol-
lowing a revolt against Siamese rule. It became
capital of the French protectorate of Laos in
the late 19th century. Population (1999 est):
m000.

Viet Cong Communist guerrillas who
fought in the *Vietnam War (195.1-75). In 1950

they established the National Liberation Front,
which amalgamated ttte various groups op
posed to the South Vietnamese government.

Viet Minh TIre Vietnam League for Indepen-
dence, formed in 1911 by *Ho Chi Minh to cre,
ate an independent Vietnamese republic. After
World War II, in which it resisted the Japanese
occupation, the Viet Minh played a prominent
role in the *Indochina war against France
(1915-s4).

Vietnam, Socialist Republic of n coun-
try in SE Asia occupying the E part of the In-
dochina peninsula Fertile coastal lowlands rise
to forested plateaus and mountains, t}Ie most
populated areas being around the Mekong
delta in the S and the Red River delta in tlr€ N.
The inhabitants are mainly Vietnamese with
minorities of Ctrinese md others. Ecmomy.
agriculture remains the most important sec-

tor. Rice is grown extensively and is now a
mairr export. Teak and bamboo are the chief
forest products and fishing is also important.
Industrial developmmts have been concen-
tmted mainly in the N. Offshore oil production
is increasing and crude petroleum is exported.
Other exports indude garments, footwear, and
coffee. Histo44 the northern kingdom of Nam
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Viet was conquered in 111 Bc by the Olinese. In
939 AD it broke free and resisted further Chi-
nese inrrasions until the 15th century, when it
was again briefly occupied- Its southward ex-
pansion culminated in the establishment (1802)

of a united Vietnamese empire, which lasted
until the establishment of the union of *In-

dochina by the French (1887). Vietnam was oc-
cupied by the Japanese in World War II.
France's refusal in 1lX5 to recognize Ho Chi
Minh's government led to war (1945-54) after
whic[ following defeat at Dien Bien Phu, the
French withdrew. The Genera Conference
(1981) divided Vietnan along the Uth paralel
into communist North Vietnam and noncom-
munist South Vietnam, between which civil
war ensued. In 1961 the USA extended assis-

tance to the South and remained involved in
the conflict until 1973 (see VIETNAM wAR). In
195 the victorious North proclaimed the re-
united Socialist Republic of Vietnan Viet-
namese troolx invaded Cambodia in December
1978 and did not withdraw until 1989. The 1980s

saw a massive increase in the number of
refugees, known as the Boat People, attempt-
ing to leave Vietnam by small craft across the
South China Sea. A new constitution was
adopted in 1992, endorsing the free-market re
forms of the previous decade. Official lan-
guage Vietnamese. Currenry: dong of 100 xrl.
Ara 3D 466 sq km (127 18O sq mi). Population
(2003 est): 81377000. Capital: Hanoi.

Vietnam War (1954-75) The war berween
communist North Vietnarq aided by .Viet
Cong guerrillas, and South Vietnam, aided
from 1961 by the USA It resulted in commu-
nist victory and the union (1976) of Nortl and
South Vietnan Some 900000 Viet Cong and
North Vietnamese,50000 Americans, and some
,ffi000 South Vietnamese died in the war. See

also INDocHINA

vi€wdata An information storage and re-
trieval system in which pages of text are trans-
mitted as coded sigrnls along telephone wires
and displayed on a domestic television receiver.
The user has direct access to a central com-
puter store via a keypad See also rrlstsxt.
Vignn Alfred de (1187-1863) French poet,
novelist and dramatist. He associated with
many Romantic writers while serving (7814-271

as an army officer. His works include the his-
torical novel Cinq-Mars (1826) and the play C:hat-

terton (1835).

Vigo 4215N auw A port and narral base in
NW Spain" on the Atlantic coast. In f02 an Eng-

lish-Dutch fleet sank a Spanish treasure fleet
here. Population (1998 est): 283 110.

Viiayawada former name: Bezwada) 16 34N
804OE A city in India. on the Nver Krishna. In-
dustries include engineering and rice milling.
Population (1994 est): 288 573.

Viking probes Two identical US spacecraft
that went into orbit around Mars in 1976. The
lander sections landed on the surface in JuIy
and September and performed v-arious experi-
ments. The Orbiter sections tmk extensive
measurements and photographs of Mars' sur-
face and two stellites.

Vikings Scandinavian sea warriors active
from the late 8th to the mid-11th centuries.
They established s€ttlements in the British
Isles (especially at York and Dublin), where an
AngloDanish dynasty was founded (1016) by
Canute, and in Normandy..They also settled in
the E Baltic, *Vinland" and Greenland- Viking
literature (the sagas) and art are noted for their
yitality.

Villa, Pancho lFrancesco V.; 1878-1923) Mex-
ican revolutionary. Villa supported successive
revolts against Mexican governments and
came to dominate the north with an irregular
army. In 1916 he raided Texas and New Mexico.
After an agreement with the Mexican Govern-
ment in 1920, he disbanded his army. He was
Later assssimted.

Villa-Lobo+ Heator (1887-19s9) Brazilian
composer. He toured Brazil collecting folk-
songs and in 1915 founded the Brazilialr Acad-
emy of Music His vast output includes 12
symphonies, Bachianas Brosilekos (193(F45),

Rudepoema (1927-26l for piano, and the ballet
UiraWrit(Lgfi).

Villanovan The earliest Iron Age culture of
N Italy, named after the site of Villanova near
Bologna Emerging in the 9th century Bc Vil-
lanovan culture is dlaracterized by sophisti
cated metalworking.

vallein The unfree peasant of medieval Eu-
rope, holding land from the lord of the "manor
in return for labour. Many villeins acquired
written titles to their holdings following the
*Peasants' Revolt.

Villeneuve, Pierre (u63-1806) French ad-
miral during the Napolmnic Wars. He was de-
feated by Nelson at Trafalgar (1805) and taken
prisoner. After his release he committed sui-
cide.

Villoq Frangois (llll-zt4os) French peL
He led a life of vagranry and crime and was

(I
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condemned to be hanged in 1,163 but was ban-
ished instead The ballades md other poems in
his lais and Grand Testafient are characterized
by compassion, irony, and a fascination with
death and decay.

Vilnius (Polish name: Wilno) 54.10N 2519E
The capital of Lithuania" on the River Neris.
Hisrorl the capital of C,edininas, who founded
Lithuania in the 14th century, it was ceded to
Russia in 1795. After World War I it was given
to newly independent Lithuania but was seized
by Poland in 1922. lt then became part of the
Soviet Union (1910-91). The Germms mcupied
Vilnius in World War ll, when its large Jewish
population was virtually exterminated- Popu-
lation (2000 est): 52969.

Vimy See wonro wen r.

vinegar A dilute solution of acetic acid, pro-
duced from soured wine, beer (malt vinegar),
or other dilute alcoholic liquids. It is used in
salad dressings, preserving, etc.

Vinland The Viking name for the area of NE
America probably Newfoundland, discovered,
explored, and briefly settled by *Leif Eriksson
(c.1000). The area was possibly visited a decade
earlier by BFrni Herjolfsson.

viol A bowed stringed instrument, common
from the 15th until the early 18th centuries,
when it was eclipsed by the *violin. Viols have
six strings, tmed mainly in fourths, and are
held between the knees when played The bass
viol acquired the name viola da gamba from
the Italian gamba, leg.

viola A musical instrument of rhe *violin
family. It is similar to the violin, although
larger in size, having thicker strings and a
heavier bow. It has a range of over four octaves
from the C below middle C; its strings are
tuned C, G, D, A
violet A perennial herb of the genus Viola, up
to zO cm tall, whose solitary flowers are usually
blue, purple, or white. The sweet-scented gar-
den violets are derived from the Eurasian
sweet violet (t. odorotal.The dog violet (V. can-
ina) is another common species, and the genus
also includes the *pansies. Fmily Violoceae.

violin A bowed string instrument, the sG
prano member of the family that includes the
viola, cello, and double bass. It has four strings
tmed in fifths (c, D, A E), an arched bridge, md
a smooth fingerboard. It has a range of over
four octaves from the G below middle C. It is
played with a bow strung \^rith horsehair; the
strings can also be plucked. The design of the
violin was perfected by the Amatl Guarneri,

and Stradivari farnilies in ltaly between the
mid-16th and early 18th centuries.

viper A venomous snake, belonging to the
family Viperidae (15O species), that has long
erectile fangs. 0.3-3 m long, vipers feed on
small animals. Most give birth to live young.
Old World vipers (subfamily Viryinael arc
stout-bodied and broad-headed and mostly
gromddwelling. New World vipers (subfamily
Crotalinael areknown as pit vipers.

Virgil (Publius Vergilius Maro; 7(F19 Bc)
Roman poet. Reacting against a troubled polit-
ical background, he described in his Eclogues
(42-37 Bcl an idealized pastoral landscape. His
more practical vision of Italy in the C,eorgirs
(36-29 Bc) is informed by his interest in agri-
culture. During his final years he worked on
the Aeneid, a national epic describing the wan-
derings of Aeneas, and the founding of Rome
and extolling Augustus. The supreme poet of
imperial Rome, Virgil became the object of su-
p€$titious reverence to later generations.

virginals A keyboard instrument of rhe 16th
and 17th centuries, the earliest and simplest
form of the *harpsichord. It was often made in
the form of a box, which could be set on the
table; t}Ie strings ran lnrallel to the keyboard

virginals

Virginia A state on the mid-Atlantic coast of
the USA The low-lying coastal plain rises to the
forested Appalachian Mountains in the W. The
principal industries are chemicals :md tobacco
processing. Fishing, tourisrn and mining are
also significant. The state produces tobacco,
hay, corn, apples, and peaches. H'istory one of
the 13 original colonies, it was named after Eliz-
abeth I of Englard, the Virgin Queen It became
a state in 17E6. Area: 105 n6 sq km (l() 817 sq mil
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Population (2000 est): 7A78575. Capital Rich-
mond

Virginia creeper A climbing shrub, also
called woodbine, of the genus Parthenocissus, es-
pecially P- tricuspid.ota of SE Asia artd P. quin-
quefolia of North America lt clings by means
of branched tendrils. Family: Vitoceae.

Virgin lslands A group of approximately
100 small islands in the Caribbean, in the Lesser
Antilles. the British Virgin Islands consist of
about .l() islands, the largest being Tortola-
They became a British crown colony (now a
United Kingdom overseas territory) in 1956.

Area: 153 sq km (59 sq mi). Population (2001 est):
20000. Capital: Road Towr The \fugir Islatrds
of the United States consist of three main is-
lands, the largest being *St Croix, and about 50

smaller ones. They were purchased from Den-
mark in 1917. Area: 344 sq km (133 sq mi). Popu-
lation (2002 est): 110000. Capital: Charlotte
Amalie.

Virgo (Latin: Virgin) A large equatorial con-
stellation on the *zodiac between Libra and
Leo. The brightest star is Spica- The constella-
tion contains the Virgo duster of galaxies,

which contains over 2500 members.

virtual particle A short-lived particle t}lat
is used in quantum mechanics to represent the
interaction between stable particles. In quan-
tum mechanics the electromagnetic interac-
tion would be represented by the exchange of
virtual photons htween thefiL The *strong in-
teraction is represented by the exchange of
virtual pions, the *weak interaction by the ex-
change of intermediate vector bosons, and the
*gravitational interaction by the exchange of
virtual gravitons.

yirtual reality A computer-generated envi-
ronment that simulates the real world or cre-
ates realistic fantasy worlds. Virtual reality
machines provide sounds and inages of the ar-
tificial environment through eyescreens and
headphones. The computer is linked to move-
ment sensors and other, often manual, con-
trols: the images change in response to the
movements of the user. Virtual reality tech-
nology has been developed for such uses as

flight simulation but can also be used for
games.'

varus A minute noncellular particle that can
reproduce only in living cells. Viruses consist
of a core of nucleic acid (either *DNA or *RNA),

surrounded by a protein coat (capsule) and,
in some types, a lipid-containing envelope. Vi-
ruses alternate between an inert virion stage

and an infective stage, in which the capsule
binds to the host cell md the viral nucleic acid
(containing its genes) enters the cell and di-
rects the components of the host cell to assem-
ble replica viruses. These are finally liberated,
often with damge to or death of the host cell.
Viruses are responsible for a wide range of dis-
eases in plants and animals.

viscacha A gregarious South Americm *ro
deJrt, Lagostmils maximus, related to *chin-

chillas. Over 50 cm in length, viscachas live in
warrens of 12-15 burrows. They are nmtunal
and feed on grasses, rmts, and seeds. Family:
Chinchillidoe.

Visconti, Luchino (1906-76) Italian film di
rector. Born into a noble family, he became a
committed Marxist. Early films, such as Osses-

sione lL942l, are neorealist in style but later
films are characterized by elaborate visual
composition. They include The Leogrd 17963),
The Damned ll9l0l, and Death in Venice (LS7LI

viscosity A measure of the degree to which a
fluid resists a deforming force. It is defined by
Newto['s law of viscosity if two layers of a

fluid, area A and distance ,( apart, flow with a
relative velocity v, there is a force between
them equal to nAv/x. 11 is the coefficient of vis-
cosiry. Viscosity is measured in newton seconds
per squilre metre. The kinematic visccity is
the co€fficient of viscosity divided by the den-
sity of the fluid
Vishakhapatnam 1742N 8324E A city in
India on the Bay of Bengal. It is an important
porc India's first steamer was lamched here in
1948. Population (1997],: 750 024.

Vishnu The second member of the Hindu
trinity, the *Trimurti. He is known as the Pre-
server and is married to *Lakshmi. He has ten
avatars or manifestations, the most famous of
which are *Pama and *Krishna. He is often
portrayed as lying asleep on a seven-headed
snake.

Visigoths n branch of the *Goths. Forced by
the *Huns across the Danube (376 AD), they de-
stroyed a Roman army at Adrianople (378) an4
under Alaric I (c C70-47O ao), sacked Rome in
470.

Vistula, River (Polish name: Wisla) The
longest river of Polan4 rising in the Car-
pathian Mountains and flowing N and Nw to
enter the Baltic Sea near Gdaisk Lengtlr 1090

km(62mi).
vitamin An organic compoun4 other than a
protetl fat or carbohydrate, that is required in
small amounts by living organisms for normal

q
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growth and maintenance of life. Vitamins
function as *cmnzJrmes in many metabolic re-
actions.

vitamin A (or retinot) A fat-soluble vitamin
and an essential constituent of the visual pig-
ments of the eyes. lt also functions in the
maintenance of healthy mucous membrmes.
Sources include liver, flsh{iver oils, md egg
yolk.

vitamin B complex A group of water-
soluble vitamins that are all constituents of
*coenzymes involved in metabolic reactions.
Thiamine (B,) occurs in cereal grains, beans,
peas, and pork. Deficiency leads to *beriberi. Ri-
boflavin (B,) is found in yeast, liver, milk, and
green leafy plants. Nicotinamide (nicotinic acid
or niacin) can be synthesized from the amino
acid tryptophan; liver is a rich source of the
vitamin and milk and eggs of tryptophan. Vita-
min Bu (pyridoxine) is widely distributed in
yeast, liver, milk, beans, and cereal grains. Also
common in mmy foods are pantothenic acid, a
constituent of coenzyme A; biotin, which is
synthesized by intestinal bacteria; and choline,
a precursor of *acetylcholine (which transmits
nervous impulses). Folic acid and vitamin Br.
(cyanmobalamin)can be synthesized by intesti
nal bact€ria. Liver is a good source of vitamin
B,r.

vitamin C (or ascorbic acidlA water-soluble
compoud that is required especially for the
maintenance of healthy connective tissue. It
cannot be synthesized by man and certain ani-
mals. Fruit and vegetables, especially citrus
fruits, are good sources. Deficienry of vitamin
C leads to *scurvy.

vitamin D A fat-soluble vitamin consisring
of several related compounds (sterols), chiefly
cholecalciferol (Q) and ergocalciferol (D,). Vita-
min D is important in calcium md phosphorus
metabolism. Vitamin D3 is produced by the ac-
tion of sunlight on skil Fish and fish-Iiver oils
are the main mtural sources, while vitamin D.
is added to margarine. Deficiency in infants
causes "rickets.

vitamin E A vitamin consisting of a group of
related compounds that function as biological
antioxidants. The most potent form of vitmin
E is alpha-tocopherol, found in green leafy
plants, cereal grains, and eggs.

vitamin K A vitamin consisting of a group of
quinone-based compounds that are necessary
for the formation of prothrombin, important
in blood clotting. Vitamin K occurs in vegeta-

bles, cereals, and egg yolk and can be synthe-
sized by intestinal bacteria.

Viti Levu The largest Fijian island, in the S

Pacific Ocean- Mount Victoria rises to 1302 m
(4341 ft). Sugar, pineapples, cottoq and rice are
produced. Area: 10 386 sq km (,1010 sq mi). Popu-
lation (latest est): 340561. Chief settlement:
Suva.

Vitoria 42s1N 240w A ciry in N Spain.
Wellington defeated the French here (1813).

Population (1998 estl: 276527.

Vitruvius (Marcus Vitruvius Pollio: 1st cen-
tury Bc) Romm architect and military engi-
neer. His De orchitectrro describes all aspects of
Roman architecture. It strongly influenced ar-
chitects in Renaissance Italy.

Vivaldi, Antonio (1678-t7471 Italian com-
poser and violinist, based mainly in Venice. Be-

sides operas and sacred music, Vivaldi wrote
over 450 concertos for various instruments, in-
cluding a set of four violin concertos entitled
The Four Seasons.

Viverridae A family of mammals of the
order Cornivoro. The 82 species include the
genets, civets, linsangs, and mongooses. Viver-
rids typically have a long body ald tail and
short legs.

viviParity A reproductive process in animals
in which the embryo develops within the ma-
ternal body. Viviparity occurs in most mam-
mals-the embryos being nourished through
the placenta-md in some snales, lize1fu, a1d
sharks.

vivisection The use of live animals for ex-
periments, either to determine the effects of
drugs, cosmetia, food additives, and other
chemicals on living organisms, or in medical
and biological research In the UK experi-
menters are licensed by the Home Office. Al-
ternatives to live animals include the use of
test-tube (in vitro) techniques. tissue cultures,
and computer-based mathematical models.

Vladikavkas (name from 19,14 until 19!l:
Dzaudzhikau; name from llr5,l until 199L Or-
dzhonikidze) 4302N .14438 A city in S Russia,
the capital of the North Ossetian Republic An
important road and rail junction, it has metal-
lurgy md food processing industries. Popula-
tion (1999 est): 310 600.

Vladivostok +e 09N 131 53E A port in SE Rus-
sia, on the Sea of Japan. It is the terminus of the
Trans-Siberian Railway and a major Russian
naval base. Population (1999 est): 613 1OO.

Vltava, River A river in the Czech Republic,
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rising in the Forest of Bohemia and flowing
mainly SE then N to jnin the River Elbe.
Length:434 km (270 mi).

vodka A spirit distilled from potatoes, rye,
barley, or malt, usually in E Europe. Being
colourless and without a distinctive flavour,
vodka is used in many mixed drinks.

Vojvodina An autonomous province of N
Serbia. Low lying and fertile, it produces ce-
reals, fruit, and vegetables. With a large Hun-
garian minority, it b€came a focu of et}-
nic unrest in the late 1980s; in 1lD0 it was
stripped of its autonomous status but this wtr
restored in 2002. Area: 224a9 q km (8683 sq
mi). Population (2m2li 20379q). Capital: Novi
Sad.

volcanoes Vents or flssures in the earth's
surface through which magma rises from the
earth's interior and erupts lava" gases, and py-
rodastic material. Basaltic lava tends to prc
duce gently sloping cones, the lava flowing
over a wide area, wherem the more virous acid
lava produces a steeper-sidd cone. Volcanic
cones are often topped by craters, creatd by
volcanic explosions. The world's highest vol-
cano (extinct) is Aconcagua (6959 m) in the
Andes.

vole A small short-tailed *rodent belonging
to the subfamily Microtinae.Voles are found in
Europe, Asia, and North America and rmge in
size from 7 to 35 cm. They have blunt noses and
theh cheek teeth grow continuously. The com-
mon field voles (genus Microtus:42 species) eat
nearly their own weight in seeds, roots, and
leaves every 24 hours. Family: Cricetidae.

Volga, River A river in WRussia. the longest
river in Europe. Rising in the Valdai Range, it
flows mainly E and S to the C-aspian Sea-

Length: 3690 km (22YJ mil.

Volgograd (name until 1925: Tsaritsyni
name from 1925 until gt1: Stalingrad) .1845N
,14 30E A city in SW Russia, on tJre River Volga-
It has been rapidly redeveloped since World
War II (see STALTNGRAD, BATTLE oFtr Popula-
tion (2002): 1 011 417.

volleyball A six-a-side court game invented
in the USA in 1895, in which an inflated ball is
hit with the hands or arms. After the service
each team is allowed to hit the ball three times
before it crosses the net. A rally ends when the
ball touches the ground or is not returned cor-
rectly. A game gms to 15 points and a 2-point
lead is required to win.

volt (V) The SI unit of potential, potential dif-
ference, or electromotive force equal to the po-

tential difference between two points on a
conductor carrying a steady current of one am-
pere when the power dissipated is one watt.
Named after the Italian physicist Alessandro
Volta(D#-7827l,.

Volta, Riverl river in West Africa Its head-
streams, the Black Volta and White Volta
Rivers, join in N centra.l Ghana to form the
River Volta, which then flows S to enter the
Bight of Benin. Length:,180 km (3m mi).

Voltaire (Franqois-Marie Arouet; 1594-128)
French writer, philosopher, and moralist,
whose versatile work epitomizes the age of En-
lightement. An outspoken opponent of polit-
ical and religious tyranny, he was obliged to
spend most of his later life in exile. His volu-
minous writings include the satirical fable
Condide (U591, Traitt de la tohrutlce (1753), the
Dictioflnaire philosophique (fA), and histories
of Peter the Great and Louis XV.

voltmeter A device for measuring voltage.
ln the direct{urrent moving{oil voltmeter
the magnetic force on a coil in a magnetic field
is used to deflect a needle, the high impedance
needed being provided by a high resistance in
series with the coil. Cathode-ray oscilloscopes
and digital voltmeters are used for both direct
and alternating current.

2m(6tt6in)
minrmum

aNrce
clear space

E

back line

atbck line

E

centre line and net

9m(29ft6

yolleyball. The dimensions of the court. The height of
the ceiling is a minimum oI 7 m (23 ft). The top of the
centre of the net is 2.43 m (8 ft) above the floor lor men
or 2.24 m (7 ft 4 in) for women.
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Voltumo, River e river in S central Italy,
flowing SE md S:w to the Tyrrhenian S€a In
1850 it was the scene of a battle in which
Garibaldi defeated the Neapolitans (see RrsoRG-
rMENro). Length:175 km (109 mi).

voluntary Setwice Crverlseas (vso) A
British organization founded in 1958 by
Alexander Dickson (1914-94) to send skilled vol-
unteers at the request of overseas govern-
ments to work as teachers and doctors or on
agricltural, industrial" or business schemes.

von Braun, Wernher (912-2) US rocket
engineer, born in Germany. He was director of
the C,ermm Rocket Test Centre at Peenemiinde
during World War II, when the *V-2 rocket
was built. After the war von Braun worked on
US space rockets (see RocxETs).

voodoo Magical and anirnistic cults of West
African origin" prlctised in the C-aribbean and
in parts of South America- Trances induced by
spirit possession are central to voodoo ritual.
Other elements in the nocturnal rites are ani-
mal sacrifice, drum beating, dancing, and de
based elements of Roman Catholic liturgy.

Voronezh 5140N 3913E A city in W Russia. It
is at the centre of an agricultural region. Popu-
lation (1999 est): 908 000.

Vorster, Balthazar Johannes (191s-83)
South African statesman; prime minister
(1%6-78) md briefly president (1978). Vorster
was known for his strict enforcement of racial
policies. He retired during investigations of
financial irregularities.

Vorticella A genus of microscopic aquatic
single-celled organisms (see pRoTozoA). 0.05-
0.15 mm long, they are bell-shaped and at-
tached to the substrate by a long coiled con-
tractile sta1k. Phyfum: Cilio phoro.

Votticism A British art movement iraugu-
mted in 1913 by Wyndham *Lewis. It called for
an art expressing the advanced technology
md pace of modern life. Its journal, Bl4st, in-

cluded contributions from Ezra *Pound and
T.S. *Eliot. The sculptors Jacob 

*Epstein ard
Henri Gaudier-Brzeska (1E91-1915) were also as-

sociated with the movement.

Vosges A range of mountains in NE France.
It extends roughly N-S to the W of the River
Rhine, rising ro 1.123 m Q672 ft\
Voyager probes Two US planetary probes
launched in 197. Voyager 1 approached Jupiter
in 1979 then flew towards Saturn, which it
reached in 1980. Voyager 2 flew past Jupiter in
1yl9, Saturn in 1981 Uranus in D86, and reached
Neptune in August, D89.

VSO &e voruNrARY sERvrcE ovERsEAs

Vulcan The Roman god of fire. He became pa-
tron of smiths and metalworkers after his
identification with the Greek Hephaestus,
whose mJrths he assumed.

vulcanization A process in which sticky
natural rubber is made into a harder useful
material by heating it with sulphur. Vulcaniza-
tion involves the formation of sulphur bridges
(-S-S-) between the polymer chains. An inert
fiIler is incorporated at the same time.

Vulgate the Latin translation of the Bible
made by St Jerome in tlle 4th century AD. The
oldest suryiving translation of the whole Bible,
it was adopted by the Council of Trent (1#6) as
the official version of the Roman Catholic
Churctl

vulture A large carrion-eating bird belong-
ing to the order Falconirorrnes. 50-100 cm long
with a wingspan of up to 270 cm, wltures have
a fleshy naked head New World vultures (fam-
lly Cathortilaeii species) have a slender hooked
bill, large feet, and are voiceless. See also coN-
DoR. Old World vultures (subfamily Aegyf-
inae; 20 species) are widely distributed in open
temperate and tropical regions and have a
feathered ruff at the base of the n(k. Familla
Accipitridae (hawks and eagles). See also cRIr-
FON VULTURE; LAMMERGEIER.
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Wabash River A river of the E central USA
flowing from W Ohio to the Ohio fuver.
Length: 765 lan (474 mi).

wadi A normally dry valley in a desert area" It
will occasionally contain water following the
infrequent violent downpours of rain that
occur in these areas.

wagner, (wilhelm) Richard (1813-s3)

G€rman composer. His early operas Rienzi
(l84zl andThe Ftying Dutch,,/.an (7843) led to his
appointment as conductor at the Dresden
olrra house. In 1845 his opetaTannhiiuser was
successfully performed there but in 1848, after
the failure of the May uprising, Wagner fled to
ZiiriclL where he began tJ:e opera cycle Der
Ring des Nibelungen, an epic treatment of Ger-
man mythology. In this work and in Triston
und lsolde (1865) Wagner developed the use of
leitmotifs to integrate music and drama in
opera. In 1868 he produced his comic oPera Die
Meistersinger von Niirnwrg: he also raised
money to build a theatre in Bayreuth for the
first performance of the Ring cycle (1&76). His
last opera" Parsifol, m produced in Bayreuth
in 1882.

wagram, Ba(tle of (s-5 July 1809) The
battle in which Napolmn finally defeated the
Austrians. Fought NE of Vienna Wagrm wit-
nessed the largest recorded concentration of
freld artillery.

wagrtaal A songbird noted for its constantly
bobbing tail. The pied wagtail (Motaeilla olbalis
blaclc grey, and white, and about 18 crD long.
The larger grey wagtail lM. cinereal lives near
streams, catching flying insects. The yellow
wagtail (M. rcvd) visits Britain in the summer.
FaIJJil]r. Motocillidae (wagtails and pipits).

Waikato Raver The longest river in New
Zealand in North Island Rising in Mount Ru-
apehu it flows l.IW to the Tasman Sea Lengthj
3so km (220 mi).

Waitangi, Treaty of (1840) A treaty be-

twe€n the British Government md ,16 Maori
chiefs in New Zealand, which gave the Maori
full rights and confirmed their possession of
their lands. Its infringement by settlers led to
the *Maori Wars. The signing of the treaty on
6 Feb is a national holiday in New Zealand (Wai-
teng'i hy).
Wakashan languages A group of *North

American Indian languages of the NW Pacific
coast, including Nootka and Kwakiutl.

Wakefield 1. s342N 129'vt/ A city in N Eng-
land, in Wakefield mitary authority, West
Yorkshire on ttre River Calder. A battle was
fought here in 1.160 during the Wars of the
Roses. Population (2m1): 76 EE6. 2. a unitary au-
thority in N England, in West Yorkshire. Area:
333 sq km (129 sq mi). Population (2004 est):

319 600.

Walachia (or Wallachia) A principafig in SE

Europe. Founded in 1290, it was a Hungarian
fief until 1330. In the late 14th century it came
under Turkish dominatiorL In 1859 Walachia
united with *Moldavia to form Romania inde-
pendent from 1878.

Walcheren en island in the SW Netherlands,
in the scheldt estuary. Protected from the sea

by dykes, it produces sugar beet and vegeta-
bles. Area: 212 sq km (82 sq mi). Chief towm:
Flushing md Middelburg.

Walcott, Derek (193e- )St Lucian poet and
playwright. His volumes include Collected

Poems (1986), the epic 1mercs (79811, md The

Bouflty Oqnl. He received the Nob€l Prize in
7992.

Waldheim, Kutt (19ls-20o7) Austrian diplo
mat and statesman: s€cretary general of the
LJN (1972-81tr president of Austria (19t15-92). He
became president despite controversy over his
war record as a Nazi army officer.

Wales lwelsh name: Cymru) A principality tur

the W of Great Britain comprising a political
division of the *United Kingdom. It is bordered
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by England to the E, the lrish Sea to the N, St

George's Channel to the W and the Bristol
Chamel to the S. Much of the country is cov-
ered by hills md mountains. Most of the popu-
lation lives in the S and along the cmstal strip
in the N. Wales is administered by 22 unitary
authorities (10 counties and 12 boroughs). Econ-

omJa the valleys and coastal plain in the S be-
came highly industrialized in the l9th century,
owing to the coal found there: however, there
is now only one working pit. Wales still ac-
counts for about half the UK's production of
steel sheet and almost all its prduction of tin-
plate. Since the decline of traditional indus-
tries in the 1980s, South Wales has become one
of Europe's chief centres for the manufacture
of electrical goods and components (mostly

Japanese and Koremomed companies). Mil-
ford Haven" in the far SW, is used for the im-
porting of oil, which has given rise to oil
refining and associated petrochemical indus-
tries. Tourisrn forestry, and sheep rearing are
also imporrmt. Historl4 the Celts living in
Wales were little affected by the Roman occu-
pation and were christianized in the 3rd cen-
tury AD. King *Offa of Mercia built a great
dyke (Eth century) stretching from sea to sea,

beNnd which the Welsh kingdoms were con-
tained. Temporary unity was achieved by
Hywel the fu (d950) but subsequent dis-
unity enabled Edmrd I of England to defeat
Llywelyn ap Gruffud (d.1282) and establish
English supremacy. Owen Glendower's revolt
in the early 14th century \ r'as also crushed and
English rule was formalized with the Acts of
*Union (1536-43). Wales adopted Protestantism
in the 16th century and has been a centre of
Nonconformity since the 18th century. The
early 19th century was characterized by rural
overpopulation and near fmine; Wales also
suffered during the Depression of the 1930s-

Welsh nationalism (see pLArD cyMRU) became
a growing force in the 1960s and the 1970s, aL
though *devolution plans were rej{:cted in a
referendum in 1979. A further referendum
(1997) resulted in a small majority in favour of
a Welsh assembly. This wu established in May
79E8. Area:20767 sqkm (8016 sq mi). Population
(2oO1): 2 903 085. Capital: Cardiff.

Walgsa, Lech (D43- ) Polish statesman and
trade unionistl president of Poland (199Hs).
An electrician at the Cdansk shipyard" he be-
came leader of the independent trade union
*Solidarity from its establishment (19E0). He
was awarded the 1983 Nobel Peace Prize for his
efforts to ensure workers' rights. As president
he faced conomic crisis and political instabil-
ity.

walking (or race walking) In athletics, a
form of racing in which a particular gait is
used; the advancing fmt must touch the
ground before the other leaves it.

wallaby A herbivorous marsupial belonging
to the *kangaroo family lMacropodidael. Harc
wallabies (genus lagorchestes 3 species) are the
smallest, measuring up to 90 cm in lengttr
Rmk wallabies (genus Petrogale 6 species) have
rough-soled feet for negotiating rocky ground.
Scrub wallabies (Eents Protemnodon; about 11

species) inhabit brush or open forest.

Wallace, Alfred Russel 11E23-i91ii) British
naturalist, who formulated a theory of evolu-
tion by natural selection independently of
Charles *Darwin Wallace spent eight years
(1831-62) msembling evidence in the Malay
Archipelago, sending his conclusions to Darwin
in England He also proposed an imaginary line
Wallace's line) dividing the fauna of Asia and
Australia-

Wallace, Sir Walliam (c 1270-1305) Scottish
hero who resisted.English rule in the 1290s. In
1297 he captured Stirling Castle and was pro
claimed warden of Scotland However, in 1298
he was defeated by Edward I at Falkirk md he
was later captured and hanged-

Wallace Collection An art museum in
Manchester Square, London. The collection,
which was given to the nation in 1897, was
formed by the 4th Marquess of Hertford and
his half-brother Sir Richard Wallace (1818-90).

It includes lSthrentury French paintings and
furniture, armour, and The InuEhing Covalier
by *Hals. A large extension opened in 2000.

wallcreeper A Eurasian songbird, Trho
droma muraria,alnut 17 cm long and having a
grey plumage with broad black wings patched
with red It climbs rock faces clinging with its
sharp claws and probing crevices for insects.
Famil)4 Sittidae (nuthatches).

Wallenberg, Raoul (s2-2947) Swedish
diplomat. Sent to Hungary in 1914 as a special
envoy, he helped thousands of Jews to escape

the Nazis, issuing them with Swedish pass-
ports. In 19!15 he was arrested by the Soviet au-
thorities and disappea.red. Although the
Russian government has stated that he died in
1917 in prison, there is considerable uncer-
tainry as to his fate.

Waller, Fats (fhomas W.; 19ozl-1913) US

Black lzz musician and songwriter. An excep
tional pianist, he recorded many of his own
compositions, including'Honeysuckle Rose"
md "Air't Misbehavin'."
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wallflower an annual or perennial herb of
the genera Cheilanrhus (about 10 species), native
to Eurasia and North America, ot Etysimum
(about 80 species), native to Eurasia Wallflow-
ers have orange, yellow, red, or brown flowers.
Many varieties of C cheiri are cultivated as gar-
den ornamentals. The Siberian wallflower
lB.xmarshallii) has brilliant orange or yellow
flowers. Family: Cruciferae.

Wallis, Sir Barnes (Neville) (1BBZ-I9791

British aeronautical engineer. He designed the
airship R100 and geodetic constructions, which
he used in his Wellington bomber. He also in-
vented tlle swing-wing aircraft but is best
known for his invention in 1941 of the bounc-
ing bomb, used to destroy the Ruhr dams in
Germany.

Wallis and Futuna A French overseas terri-
tory in the SW Pacific Ocean comprising two
small groups of islands. The cNef of the Wdlis
Islands is Uv6a, while the Futura Islands (or iles
de Horne) consist of Futuna and Alofi- Copra
and timber are produced. Are?[ 275 sq km (106

sq mi). Population (1993 est): 14.1O0. Capital:
Matautu, on Uv6L

Walloons The French-speaking inhabitants
of Belgium, living mainly in the S and E of the
country. They are descended from the north-
ernmost group of *Franks who adopted the Ro-
mance sp€ech. Compare FLEMINGS.

Wall Street The centre of the financial dis-
trict in New York City, in which the New York
Stock Exchange is situated. Wall Street, often
known as the Street, is slmonymous with the
stock exchange.

walnut A tree of the genus Jugloas (about u
species), especially the Eurasian species t. regia,
which produces ttre best quality nuts. Up to 30
m tall, it has grey furrowed bark The plum-
sized green fruits each contain an edible kernel
enclosed in a wridded palebrown shell. The
whole fruits may be eaten pickled. The timber
of this species and of the American black wal-
D$ U. aigra) is v"alued for furniture. Family
Juglandaceae.

Walpole, Sir Robert lst Earl of Or-
tord (15?6-7745) British statesman regarded
as the first prime minister 17721-421 He be-
came a Whig MP in 1700 and wm secretary for
war (1708-10) and treasurer of the navy
(U10-11). In U12 he was impea.hed for corrup-
tion but came back into the government
(ms-17) as first Iord of the treasury and chan-
cellor of the exchequer. He became paymaster
general in 1720, and returned to the treasury

after his effective handling of the *South Sea

Bubble crisis (U21). His power was subse-
quently maintained by the adroit use of pa-

tronage. However, conflict with Spain led to
the War of Jenkins' Ear and Walpole was
forced to resign His fourth son Horace WaI-
pole 4th Earl of fford (17f-97), was a wdter.
Strawberry Hill, his villa at Twickenham, be-

came a showpiece of the gothic architectural
revival. He wrote the popular gothic novel, The

Castle of Otranto (1755) and numerous lette$.

walfus A large *seal, Odobenrs rosmarus, of
coastal Arctic waters. Males are up to 37 m
Iong and weigh about 1400 kg. Walruses have
tusks-elongated upper canine teeth up to 1 m
long-used in diggurg for molluscs on the sea

bed and for fighting and display. Family
Odobenidae.

Walsall 1. 52 35N 1 58wAn industrial rown in
central England, in Walsall unitary authority,
West Midlands. Population 119D7]':774739.2. A
unitary authority in W central England in
West Midlands. Area: 106 sq km (41 sq mi). Pop-
ulation (2001): 253 502.

Walton, Ernest fhomas Sinton (1903-

95) Irish physicist, who shared the 1951 Nobel
Prize with Sir John 

*Cockcroft for their inven-
tion in 1929 of the flrst particle accelerator.

Walton, lzaak (1593-1683) English writer
best-known for The Compleat Aflgler (76531, an
entertaining treatise on fishing. He also wrote
biographies of John Donne (1640), George Her-
bert (1570), and other churchmen.

Walton, Sir William Oumer) (1n2-83)
British composer. He first became well known
through Fafade (1922), a setting of poems by
Edith Sitwell. later works include two sym-
phonies (1932-35, 1960), the oyta Troilus and
Cressida (7\]541, concertos for viola (.ljl29), violin
(1939), and cello (1957), ttre oratorio Belshazzar's
Feost (1931), and music for Laurence Olivier's
films of Homlet, Henry V, and Richard III.

Wankel engine A four-stroke rotary *in-

ternalrombustion engine. lt consists of a tri-
angular-shaped rotating pistou with outward
curved sides and rounded corners. This rotates
in an oval-shaped chamber, which has inlet and
exhaust ports and a sparking plug. The small
number of moving parts and the lack of vibra-
tion are the chief advantages of this engine,
but gas leakage bas been the principal prob
lem. It was invented by the German engineer
Felix Wankel (11x)2-88). See illustration on p.

934.

Wannseo Conference (early 1942) The
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conference held at Wannsee, near Berlin, at
which the Germans formulated their plan to
exterminate all European Jews. Chaired by
Reinhard Heydrich, tie conference appointed
Adolf *Eichmann to orgarrize the logistics of
the 'final solution." See also HoLocAUsr.

WAP (wireless application protmol) A stm-
dard protocol for data transmission used in
comecting mobile telephones to the Internet.
WAP phones are capable of sending and receiv-
ing e-mails and accessing a limited range of In-
ternet services.

wapentake Any of the medieval adminis-
trative suMivisions into wNch the parts of
England settled by the Danes (see DANELAI^/)
were divided. They corresponded to the hm-
dreds found in the rest of England.

Warbeck Perkin (c.1474-99) Flernish-born
impostor, the fmus of a Yorkist plot against
Henry VII of England. Pretending to be the
Duke of York (presumed murdered in 1483) he
landed in Comwall in 1497 but he and his 6000
followers fled in the face of Henry's troops.
Captured at Beaulieu he was hanged-

warble fly A parasitic fly belonging to the
famlly Oestridoe, widespread in Europe and
North America- Hypoderma boris and H. linea-
tilm attack cattle: eggs are laid on the legs and
the larvae burrow into the tissue. lVhen ma-
ture the larvae leave the host and pupate in the
ground.

sparking plug

rotating piston

inlet
port pon

Wankel engine. The rotary piston draws the fuel
mixture through the inlel port into chamber A. At the
same time the gas drawn into chamber B in the pievious
third of a cycle is compressed and ignited to drive the
piston round. Meanwhile, the gas in chamber C is

discharged through the outlet port.

lly lSylviidae;400 species) widely distributed in
Old World regions.9-25 cm in length warblers
have slender bills, rcft thick plumage, and feed
on insects and berries. They are usually dfab
brown or olive in colour. See BLAcKcAp: CHIFF-
CHAFF; REED WARBLER; !\/HITETHROAT.

Ward, Sir Joseph George (18s6-193o) New
Zealand statesman; Liberal (1906-u) and United
Party (1928-30) prime minister. He advocated
unity within the British Empire in foreign af-
fairs and led the Liberals in the coalition gov-
ernment (1n5-19) under W. F. Massey, before
becoming leader of the United Party.

Wardrobe A royal administrative deparG
ment in medieval England. Origirnlly the room
in which the king kept his clotles and jewels, it
became a government department in the late
12ti century. Controlled by the king, it was
used by Henry III to comterbalance the Ex-
chequer. It declined in importance during the
14th century.

Wartol, Andy (andrew Warhola; 1926-87)
US "pop artist and film producer. He achieved
notoriety in the early 1!50s wit}l paintings of
soup cans and portraits of filrn stars made with
the silk-screen printing technique. His films in-
ctudeThe Chelsea Ckls (1966).

War of 1812 (1E12-14) The war declared on
Britain by the USA in response to Britain's im-
pressment of sailors from US ships and its
blmkade on US shipping during the Napoleonic
Wars. The USA was also incensed by British as-
sistance to Indians harassing NW settlements.
The war was inconclusive but helped forge US
unity.

war On terTorism The'war'against inter-
national terrorism anaounced by President
George W. *Bush in the wake of *September 1t
2001 Bush declared that the USA would use mil-
itary force to destroy international terrorist
networks and any regimes found to be har-
bouring thern Several countries, including the
UK, offered military assistance while others
pledged operational support. Blame for the Sep
tember 11 attacks was quickly pinned on the
*alQaida network controlled by Osama *Bin

Laden, which was based in Afghanistan and
known to have links with the *Taleban regirne.
Accordingly, the USA began air strikes on
Afghan tugets in erly October 2001" leading to
the total collapse of Taleban power by mid-
November. US forces then concentrated on the
Tora Bora" a cave complex in the S Afghan
mountains believed to be the stronghold of Bin
Laden This resulted in the death or capture of
many alQ,aida fighters but Bin hden is known

t

B

warblerA small songbird belonging to a fam-
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to have suryived. Although alqaida's Afghan
operation had been destroyed by the end of
2001, Taleban fighters have continud to en-
gage Western forces. US attention then fo-
cused on the aim of destroying the regime of
Saddam *Hussein in Iraq (see rRAQ wAR).

Warrangton 1. 5324N 237w An indusrrial
town in NW England, in Warrington unitary
authority, Cheshire. It was designated a new
tom in 1968. Population (2001): 158 195. 2. A uni-
tary authority in I{W England" in N Cheshire.
Area: 176 sq km (68 sq mi). Population (2004 est):
193700.

Warrumbungle Range A mountain range
of Austrdia It lies in N New South Wales and
contains the Breadknife, a rock 90 m (300 ft)
high but only 1.5 m (5 ft) wide.

WaEaw (Polish name: warsawa) 5215N
21 00!V The capital of Poland, on the River Vis-
tula. It became the capital in 1611. It was occu-
pied by Russia in U94 and later by France and
Prussia- After G€rrnan occupation in World
War I, it became the capital once more when
independence was adrieved (1!118). During the
G€rman occupation in World War II, a ghetto
was established (1940) for ,{o0000 Jews and in
February 1913, the survivors (about 100000)
staged an uprising, after which they urere put
to death. After the war much of the old town
was laithfully rtromtructd. It is now an im-
portant industrial and communications centre.
Population (2m5 est): 16948Y.

Warsaw Pact (or warsaw rrraty organi-
zation) A military treaty signed in 1955 by the
Soviet Union Albania (until 1968), Bulgaria,
Czechoslovakia East Germany, Hungary, Po-

land. and Romania. Formed as a communist
counrerparr to NATO, it wil dissolved in 1991.

Wars of Religion (1562-98) French civil
wars arising out of the struggle of the
*Huguenots (French Protestmts) for religious
liberty and the rivalry between Protestants
and Roman Catholic nobles. The wars ended in
the victory of the Huguenot leader Henry of
Navarre (subsequently Henry M, who in 1598

issued the Edict of *Nantes, giving the Hu-
guenots religious f reedom.

wart A small leathery growth on the skin,
caused by human papillomaviruses. Warts are
common in children and usually appear on the
hands and on the soles of the feet (plantar
warts 0r verrucae). Genital warts are often as-

sociated with other infectior$ of the genital
area- Warts appear suddenly and may disap-
pear without treatment. Persistent warts can

be treated by cauterization, freezing, or with
drugs.

wafthog A wil d pig, Phrcuhoerus aethioptcus,
of tropiel Afrim woodland. Short-legged,
with a large head, bulging eyes, and long
curved tusks, warthogs grow to about 75 cm
high They are grey-brom with sparse body
hair and feed during the day on roots, grass,
etc.

Walw:ck 52 17N 134w A rom in central Eng-
land, the administrative centre of Warwick-
sNre on the River Avon It is a historic tom
with a l4threntury castle. Population (2001):

25434.

Warwick Richard Neville, Earl of
$428-nl English statesman, known as the
Kingmaker. A supporter of the Yorkists in the
Wars of the Roses, he was responsible for the
seizure of tlre Crown in 1461 by Edward, Duke
of York (Edward IV). In 1470, he changed sides
md briefly restored Henry VI to the throne.
After t}Ie Iancastrians were routed (1az), he
was killed, at Barnet.

Walidrshire A county in the Midlands of
England. It consists maidy of undulating
countryside, drained to the Sw by the River
Avon. It is predominantly agricultural; having
lost the industrial NW (including Birmingham
and Coventry) to West Midlands in 194. Area:
1981 sq km (765 sq mi). Population (2004 est):

525 500. Administmtive centre: Warwick.

Wash, the A shallow inlet of tlle North Sea.

in E England between Lincolnshire and Nor-
folk. Length: about 30 km (19 mi). Width: 24 km
(1s mi).

Washington One of the Pacific states in NW
USA Mountains ring the state, including
Mount *St Helens, and the Crlumbia Basin cov-
ers much of the central area The state's major
manufacturing industry is the construction of
aircraft. Attempts to diversify the economy
have led to a growing tourist industry and sig-
nificant mineral extraction, especially of gold,
silver, and uraniurn Histor)4 the British Hud-
son Bay Company dominated the area until the
1840s. ln 1846 the boundary between Washing-
ton and Canada was agreed and the state (1889)

was named after George Washington. Area:
u6616 sq km (68192 sq mi). Population (2005

est): 6 287759. Capital: Olympia.

Washington, DC 38ssN 200\,v The capital
of the USA" in the E on the Potomac River. Co-

extensive with the Dstrict of Columbia, it is
the centre of the government of the USA Its
many notable landmarks include the Washing-

@
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ton Monument, the Lincoln Memorial. the
Capitol, the White House, the *Pentagon, the
Library of Congress, the Smithsonian Institu-
tion, md the Vietnam Veterans Memorial. His-
tory: its location was chosen by George
Washington and approved by Congress in 1790.

Planned by the French engineer, Pierre L'En-
fant (1754-1825), its first constructions date
from u93. Population (2000): 572 059.

Washington, George 17732-gl US states-
man and general; the first president of the USA
(178H7). Washington gained a high reputation
in the *French and Indian War before becom-
ing a leading opponent of British rule. On the
outbreak of the *American Revolution (125-
83) he was appointed commander in chief of
the American forces. After winning the final
victory at Yorktown (1781), WasNngton pre-
sided over the Constitutional Convention (U87)
and was unanimously elected president.

YUaSp A stinging insect, 6-40 mm long, be
longing to the order Hwenoptera- The com-
mon Europem wasps (genus Vespdal ate
tlpical social wasps, forming colonies that con-
sist of a queen, males, and workers. The adults
feed on nectar, ripe fruit, insects, etc. New
colonies are establishd by young fertilized

queens-the only individuals to survive the
winter. Certain parasitic wasp lay their eggs
in the nests of other wasps. Solitary wasps
(family Sphecidae) lay their eggs in individual
nests. See also GALL wAsp: HoRNBT; porTBR
WASP.

Wassennann, August ion (ra6d-r92s)
C,€rman bacteriologist, who invented the
Wassermann test for detecting *syphilis.

Wassermann also developed a test for tubercu-
losis aad an antitoxin against diphtheri&

watch A timepiece smll enough to be worn
by a person Watches first came into us€ in the
16th century with the invention by Peter Hen-
lein (1480-1}A) of the mainspdng. Based on a
verge escap€ment, watches were then bulky
devices worn on the girdle. The invention of
the balance spring (claimed by both *Hooke

and *Huygens) in 1675 converted the mtch
into an article that could be concealed in the
pocket. By the 18th century pocket watdres
had attained a high degree of accuracy. At the
beginning of the 20th century uist watches
were introduced. B€tween the wars these be-
came smaller and cheaper and incorporated
such features as rust and shock resistance, lu-
minous dials, or self-winding mechanisms. In

E

sape lvhel
sprndle

mainspring

haiEpring leverbearing

wight c@n whel

drMng whel

pallet balance pallets erepe u,iel

Ergc ffipemnt, bdarclhal.rd lm@D.rut

integrat€d crrcurt display)

batteries
qErts crynal

trimm
quanz<ryEtal w.kh A
crystal of quartz (Q) uss the
piez@ledric effed rcuratev
to contrcl the frequency of an
oscillating electronic circuit
consisting oI a capacitor (C)
and inductance (L).

dgit lwltdl

watch. Early watches used the verge escapement of docks. Ihe balance wheel and lever escapement dominated
watch design until he quaru crystal and digital watch emer$d in the 20th century.
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the early 1950s electromagnetic watches were
developed but it was not until the late 1960s

that the first electronic watch appeared. In the
1970s quartz vyatches were developed without
moving parts, the dial and hands being replaced
by a digital display. Digital wrist watches now
often incorporate additional functions, such as

a tiny calculator.

water (Hp) A colourless odourless tasteless
liquid consisting of eight parts of orygen to
rwo parts of hydrogen by weight. Water covers
72% of the earth's surface md is found in all liv-
ing matter, in minerals, and as a small but im-
portant constituent of the atmosphere. The
solid form of water (ice) is less dense (916.8

kg/m') than the liquid at 0"C (99944 kg/m3),
which is why ice floats and frozen water pipes
burst. The maximum density (999S7 kg/m') oc-
curs at 3.98'C unlike most liquids in which the
maximum density occurs at the melting point.
The molecules of water are polar, Le. they have
a positive electric charge at one end and a nega-
tive at the other. This makes it an excellent sol-
vent.

water beetle A beetle of the family Dytisc!
doe-the so-called true water beetles. The name
is also used loosely for any aquatic beetle,
including the *whirligig beetles (family Cy-

rinidael; the water scavenging beetles (family
Hydrophilidael: and the crawling water beetles
(farnly Haliplidael.

water boatman A *water bug belonging to
the cosmopolitan famlly Corixid.ae (over 300
species). It has a flattened boat-shaped body
with fringed oarlike hind legs and feeds on
plant debris and algae, scooped up by the spmn-
shaped front legs.

water buffalo A large buffalo, Bubalus
bubalis, aln called Asiatic buffalo or erabao,
found wild in swampy land of SE Asia and
widely domesticated throughout Asia. Up to
.180 

cm at the shoulder and heavily built, water
buffaloes are grey-black with long backward-
curving horns. Domestic breeds are used for
milk and as draught animals.

water bug An insect of the suborder Het-
eropteto lsee HEMIPTERA) that lives in or on
fresh or brackish water. True water bugs in-
clude the *backswimmer and *water boatman.
The surface water bugs indude the pond skater
(Gtrridae), mter cricket (Vellidae), and mter
IIrcasrux et (H y dr ofietr idael.

water chetnut An annual aquatic plant of
the genus Trapo, especially the Eurasian species
T. natans, which has floating .leaves, feathery

submerged leaves, and small white flowers. The
hard spiny dark-grey fruit, up to 5 crn across,
contains edible seeds. Family Trupaceae. The
Chinese water chestnut is the edible tuber of
an E Asian sedge, Eleocharis tuberosa. Family:
Cyperaceae.

watercress Either of two perennial herbs,
Nasturtium of ftiflale or N. microphyllumxof fui-
fl41e, native to Eurasia and widely cultivated for
the pepp€ry young shoots, which are used in
salads.Watercress grows submerged or floating
in streams or on mud.Family.Cruciferoe.

water flea A small freshwater *crustacean

of the suborder Cl odocero (at]{Jrut 43o species). Its
compact body, usually 1-3 mm long, is covered.
behind the head by a laterally flattened trans-
parent carapace, which encloses 4-6 pairs of ap-
pendages. Common genera: Daphnio, leptodoroi
subclass: Brazchiopoda.

Waterford Urish name: Port lairge) 1. 52 lsN
7 05W A city and port in the SE Republic of Ire-
land, the county town of Co Waterford. It has
Protestant and Roman Catholic cathedrals and
is famous for its glass making. Population
(2C/J.21:44564.2. A county in the S Republic of
Irelan4 in Munster. Ctriefly hilly, it is drained
by the Rivers Blackwater and Suir. The tradi-
tional glass-making industry is of note. Area:
1838 sq km (710 sq mi). Population (2m2): 101518.

County town: Waterford.

water gas A mixture of equal amounts of
hydrogen and carbon monoxide made by lnss-
ing steam over red hot coke: H,O+ C -+ H, + CO.
The mixture is a useful fuel gas. Water gas can
be made in conjunction with an exothermic re-
action-that between air and carbon- o, + 4l{, +

2C--, ?{A+,1N, The mixture of carbon mon-
oxide and nitrogen is called produc€r gas It
has a lower calorific value than water gas. The
heating value of water gas can be improved by
passing it through petroleum while hot (carbu-
retting).

Watergate A building complex in Washing-
ton, DC, that gave its name to a political scandal
culminating in the resignation of President
Richard *Nixon. T"he Washington Post exposed
the involvement of presidential offlcials in a
burglary of Democratic Party headquarters at
the Watergate during the 1972 presidential
electio+ and in subsequent attempts to cover
the matter up. Following the prosecutjon of
top White House staff, Nixon resigned under
the threat of impea&ment (1r4).

water glass (or sodium silicate)A mixture
of silicates with the general chemical formula

(u
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xNarO.ySiO, forming a clear viscous solution in
water. It is made by fusing *sodium carbonate
and sand (*silica) in an electric furnace and is
used in making silica gel detergents, and tex-
tiles.

Waterhouse, Alfred (1s30-190s) British ar-
chittrt of the gothic revival. His early work
was done in Manchester and included the As-
size Court (185q demolished 1959) and the Tom
Hall (1868). In london he built the Natural His-
tory Museum (1881) and the now demolished
gothic redbrick St Paul's School (1885) and City
md Guilds College (1879).

water lily An annual or perennial freshwa-
ter plant of the family Nymphaeaceae 75
species), native to temperate and tropical ie-
gions. Water lilies have round wax<oated
leaves floating on the water surface and borne
on long stalks arising from creeping stems
buried in the mud below. The large flowers are
cup-shaped, usually white, yellow, pink, red,
blue, or purple in colour. See also lotus.
Waterloo, Battle of 1ra lune 1815)The bat-
tle in which Napoleon was firnlly defeated by
British, Dutctr, Belgian, artd German forces
commanded by Wellington and the Prussians
under von Bliicher. Napoleon caught Welling-
ton 5 km (3 mi) S of the village of Waterloo (Bel-
gium) in isolation from the Prussians and
attemptd to sm:rsh his army by a direct of-
fensive. However, British lines held until the
Prussians arrived, when a concerted charge
brought victory.

watermar* A distinctive mark produced in
*paper during manufacture by making it
slightly thinner in some places than in others.
In handmade pap€r, the watermark is formed
by the wires in the bottom of the mould. In
machine-made paper the mark is put in by a
roller.

watermelon The fruit of an annual climb-
ing plaat, Citrullus vulgar is, iative to Af rica but
widely culti\rated The plant produces l,arge
oval fruits, up to 25 cm across. with a shiny
dark-green rind and red, yelloq or white flesh,
which is juicy and sweet-flavoured Family: Cu-
curbitaceae. See olso ME Lo N.

water polo A baII game played seven-a-side
(with four substitutes), usually in a swimming
pool It originat€d in England in the 1870s, with
players riding floating barrels to resemble
horses and hitting the ball with paddlesi in the
modern game players swirn

water rat A large aquatic *rodent belonging
to the subfamily Hydromyinoe (13 species)

fqund in fiusuelia, New Guinea. and the Philip-
pines. The Australian water rat (Hydromys
chrysogasterl is abut 35 cm long and has otter-
like fur and a white-tipped rail. Familf Muri.
dae. Water voles and *muskrats are also known
as water rats.

water skaing Planing on water on w@den
skis while being towed by a motorboat. Speeds
of at least 25 km per hour (15 mph) are re-
quired. Competitive water skiing indudes
jumping, slalom, and trick riding.

water SPider A European freshwater *spi-

der, ArgytotActa aquaticd, that lives under
water in a bell-shaped structure constructed
from silk and plant material and 6lled with
bubbles of air. It feeds inside on small animals.
The male (15 mrn long) is-usually-larger than
the female (10 mm long).

wat€EPout A funnel-shaped cloud extend-
ing from the base of a cumulonimbus cloud to
the surface of the sea- It is a small-scale intense
low-pressure system, characterized by intense
rotating winds.

8-20 m (2ffi5 ft)
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water polo. The dimensions of the field of play. The
water must be at lean I m d€ep.

water table The upper level of the water
tlat has percolated into the $ound and be-
come trappd in permeable rocks. The level

ries with topography and rainfall. &e also
ARTESIAN WBLL
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water yole A large *vole, Articolo terristris,
of Europe and Asia.15-20 cm long, they are
heavily built with light-brown to black fur.
Water voles burrow into river banks and feed
on aquatic vegetation.

water wheel &e TURBTNE.

Watford 5140N 0 25w A town in SE England
in Hertfordshire. Industries include light engi-
neering, computer software, and financial ser-
vices. It is also a dormitory town for LondoL
Population (199ti est): 80 000.

Watling Street The Roman road that tra-
versed Britain from London to Wroxeter, with
a branch to the legionary fortress at Chester.

Watson, James Dewey (1928- ) US ge-
neticist, who (with Francis *Crick) proposed a
model for the molecular structure of *DNA

(1953). Watson later investigated aspects of the
*genetic code. He received a Nob€l Prize (1952)
with Crick md Maurice *Wilkins.

WaBon, John Broadus (1878-1es8)US psy-
chologist and founder of the US school of *be-

haviourisrn Watson declared that speculations
about animal behaviour should be based en-
tirely on observations made under laboratory
conditions. In Ps,rchology from the Standpint of
the Behayiourist (1919), Watson applied his prin-
ciples to human behaviour.

Watson-Watt Sir Robert Alexander
17892-1973], Scottish physicist. who pioneered
the development of *radar. In 1935 the British
C,overnment put him in charge of a research
team, which enabled radar to be used by the Al-
lies in World War II ahead of the Axis powers.

watt (W) The SI unit of power equal to one

lrule per second- In electrical terms it is the
energy p€r second expended by a current of
one ampere flowing between points on a con-
ductor between which there is a potential dif-
ference of one volt. Named after James 

*Watt.

watt ,ames (1736-1819) British engineer,
whose development of the steam engine con-
tributed to the *industrial revolution He real-
ized that the Newcomen engine could be made
more dficient if the steam was condensed in a

separate clramber. Watt's steam engine, com-
pleted in 1769, smn replaced the Newcomen en-
gine. By 1800 some 500 stationary Watt engines
were in use. He later invented the centrifugal
governor and devised the unit'horsepower.'

Wattcau, (Jean) Antoine (1684-1721)

French rococo painter. Despite his early death
from tuberculosis, he achieved fame with his
charming fetus galantes (scenes of gallantry)
and paintings of comedians, notably L'Efibar-
quement pour I'ile de C/thsre and the portrait of
the clown Gilles (both Louwe).

wattle Any of various Australim tres md
shrubs, especially those of the genus Ac4cia,
used for fencing, turnery etc. The commonest
are the black wattlelA"uneflatal,rhe golden or
green wattle (A pycnafltha), and the silver wat-
tle (A- deolbotal, which has globular yellow
flower heads and is used by florists under the
name of mimosa

wattmeter An instrument for measuring
electricd power. The most common type has
two conducting coils connected in series, one
fixed and one movable. The magnetic forces be-
tween them produce a deflection of the mov-
able coil proportional to the square of the
current, which is in turn proportional to the
power.

Waugh, Evelyn (Arthur St John)
(1903-65) British novelist. With Decline ond Pall

{7928\,Vile Bodits (19301, A HandJul of Dust lL9Ul,
and other novels, he established his reputation
as a brilliant social satirist. After his conver-
sion to Roman Catholicism in 1930, religious
themes played an increasing part in his novels,
especially in Brideshead Revisited (1915). Iater
novels include his Sword oJ Honour tilogy
about World War II (1952-61).

wave Any periodic chmge in a property of a
system that is propagated through a medium
(or through space). Waves are classified accord-
ing to the curve produced when their magni-
tude is plottd against time on a graptl If the
wave is shaped like a sine curve, it is known as

a sine (or sinusoidal) wave. Examples include
elctromagnetic waves and somd mves. A
wave is characterized by amplitude, the maxi-
mum displacement of the wave; *wavelength:

and "frequency. The wave may propagate en-
ergy, in which case it is known as a travelling
wave, or it may not, when it is knom as a
standing or stationary wave. Wavdengtt is the
distance betw€en successive peaks (or troughs)
of a wave. It is equal to the velocity of the wave
divided by its frequenry.

table

@
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Wavell, Archibald Percival, lst Earl
(1883-1950) British field marshal. In World War
II, as commander in chief in the Middle East, he
defeated the Italians in N and Fast Africa- After
the failure of his offensive against "Rommel in
June 1941, he was transferred to SE Asia. where
he m again replaced after failing to halt the
Japanese advance. He was viceroy of India from
L943 to7947.

wave mechanics A branch of *quantum

theory in which elementary particles are
treated as *de Broglie waves. Systems of parti-
cles are described by a wave equation, known
as the *SchrMinger equatiorL The solutions of
this equation give the allowed values of the en-
ergy of each particle (eigenvalues) md the asso-
ciated wave functions (eigenfunctions); the
wave functions provide a measure of the prob-
ability that each particle will appear at differ-
ent points in space. The theory, first proposed
by de Broglie, was developed by Erwin
Schrridinger.

wave power The use of the energy of wave
motion in the sea to generate electricity. C,en-
erators of various types have been developed
the best known being the "noddingduck" type,
a string of floats that bob up and down in the
waves, thus turning a generator. It is estimated
that there are between 50 and 10O kilowatts of
power per metre in the waves off the coast of
Britain, a total of 120 gigawatts over all the
suitable sites. The main disadvmtages of wave
power are that it is variable and unpredictable;
that, since it is sited off the cmst, it may be ob-
structive to shipping and that the design and
construction of generators to work at sea pre.
sent a formidable engineering problem. Never-
theless, research into wave power has been
intensified in the UK as a result of the renew-
ables obligation (see ALTERNATTVE ENERGy).

wax A smooth substance of low melting point
(4O-80"C) obtained from plants (e.g. carnauba
wax) or animals (e.g. *beeswax, *lanolin) or
made synthetiGlly. They consist of esters of
higher fatty acids than are found in fats, usu-
ally with monohydric alcohols. Mineral waxes
include paraffin wax, which is obtained from
the distillation of petroleum. Waxes are used
in making polishes, candles, mouldings, etc.,
and in modelling.

waxball A bird of the *$,eaverfinch family
having a stout wary-red conical bill. Most wax-
bills inhabit open grassy regiom of Africa
They are 7.5 to 15 cm long and typically grey or
brown with red, yellow or brown markings
and fine barring on the wings.

waxplant An evergreen climbing plant,
Hoya carnom, native to Chfura aod Australia- It
produces dusters of large fragrant wary white
flowers with pink centres and is cultivated a
an ornamental. Family. Ascle piadoceoe.

waxwing A broad-billed fruit-eating song-
bird, Bombycillo garrulus, occurring in N conif-
erous forests and birch woods. It hm a soft
plumage, livercoloured above with a reddish
crest, a yellow-banded tail, md a black throat
and eyestripe. The red tips of the flight feath-
ers resemble sealing wax. Fmib4 Bonbycillidae
(9 species).

Wayland (or Weland) In Teutonic mghol-
ogy, a skilled smith with supernatural powers.
He was captured and lamed by King Nidudr
who kept him on an island, where he was
forced to practise his metalworking. Wayland
murdered the king's sons arrd made orDaments
of their skulls before escaping by magic In
England an ancient site near White Horse Hill
on the Berkshire Downs is known as Wayland's
Smithy.

Wayne, lohn lMarion Michael Morrison:
1907-79) US film actor. Following his success in
Stagecoach (1939) he played the tough hero of
numerous classic westerns including Red River

$W\, fhe Searchers (1:,561, True Grit (1969I and
The Shaotist ('igl6l.

weak anteraction One of the four funda-
mental interactions between elementary par-
ticles (see PARTTCLE pHysrcs). The weak
interaction is about 10ro times weaker than the
electromagnetic interactioL It is believed to be
generated by the exdnnge of *virtual parti-
cles known as intermediate vector bosons.

weasel A small carnivorous mamml,
Mustela nivalis, of Europe, Asia N Africa" and
New Zealand- Growing to about 25 cm long, it is
Iong-bodied and short{egge4 bright red-
brown above \ rith white underparts. Wemls
feed on rats, mice, and voles. They swim well
but do not climb. Family. Mustelidae.

weaver{,atd A small songbird belonging to a
mainly tropicalOld World family (Ploceidre:132
species). Most species build elaborate domed
nests. The communal nest of the sociable
weavet (Philetairus socius) houses 20-30 pairs of
birds. Weavers are seed eaters with stout coni-
cal bills and variously oloured plumge. S€e

also sPARRow: euELEA.

w€avefinch A small finchlike seed€ating
songbird belonging to a family lgstrildidae 708
species) occuffing in tropical regions of Africa"
SE Asia and Australasia Weaverfndres have
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large conical bills and are usually brightly
coloured. See GRASSFINCH: WAXBILL; ZEBRA
FINCH.

weaving The process of interlacing two or
more yarns at right angles to produce a fabric.
The equipment used is called a loom, which is
first set up with a series of longitudinal
threads (warp). ln plain weave, alternate warp
threads are raised and lowered by means of
wires or cords (heddles) to allow the crosswire
threads (weft), wound onto a bobbin (shurtle),
to pass between them. Different kinds of
weave, such as twill aad herringbone, are made
by altering the pattern of interlacing. Power
looms were invented by Edmu4d *Cartwright
in U85.

Webb, Sidney (James), Baron Pass-
field (1s59_1947) British economist and social-
ist. He helped to organize the *Fabian Society
in 1884 and was one of the founders of the Lon-
don School of Economics (1895). He initiated ed-
ucational reforms as a member of the london
County Council (1892-1910) and later held vari-
ous government posts. His wife Beatrice (Pot-
ter) Webb (1858-1943), collaborated with him
on a number of books, including The llistory of
Trode Unionism (1894) and Indtsftial Demoffacy
(18v71.

weber Wb) The SI mit of magnetic flux
equal to the flux linking a circuit of one turn
that produces an electromotive force of one
volt when reduced uniformly to zero in one
second. Named after Wilhelm Weber (1804-91).

Weber, C.arl Maria von (1786-1s26) cer-
man composer. His most successful opera, Der
Freischiitz (7821l,based on a G€rman fairy story,
was the first opera in the German Romantic
tradition.

Weber, Max (1864-1920) German sociologist,
one of the founders of modern sociology. His
major works include The Protestont Ethk and
the Spirit of Capitalism (190.1-05) and. Economy

ond Society 179221.

Webern, Anton von (1883-194s) Austrian
composer, a pupil of *Schoenberg. His compo
sitions, which employ the technique of *serial-

ism, include a concerto for nine instruments
(1934) and a string quartet (1938). He ms killed
by a US soldier during the occupation of Vi-
enna.

Webster, John lc.rsao-c.1625) English
dramatist, whose major plays are The White
DNil (76721 andThe Duchess of Malfi (c. 1613). De-

spite their violence and morbidity, the plays

are distinguished by their poetic intensity and
psychological insight.

Weddell Sea A large inlet of the S Atlantic
Ocean in Antarctica, betwe€n the Antarctic
Peninsula and Coats Land. It is named after the
British explorer James Weddell (U87-1834).

Wedgwood, Josiah (1230-9s) British pot-
ter, industrialist, and writer. Trained under his
brother Thomas, he opened his own factory at
Burslem, Staffordshire. In U69 he opened a
new factory (Etruria), where he also builr a vil-
lage for his workmen, displaying his interest in
social welfare. Employing such leading artists
as John Flaxman (1755-1826), Wedgwood popu-
larized the neoclassical taste in pottery. His
high{uality ceramics perfected creamware
and developed basalt and jaspemare; they also
brought transfer printing to Staffordshire.

weevil A beetle, also called a snout beetle, be-
longing to the largest family (Curculionidae;
about 60000 species) in the animal kingdon
Most weevils are small (less than 6 mm) and
their mouthparts are at the tip of a beaklike
rostru4 which can sometimes exceed the
body lengfh Mmy species are serious 1rests.

weight See MASs AND wErcHr.

weight lifting A sport in which men and
women comp€te to lift weighted barbells. In
the most common form of competition contes-
tants make three attempts in each of two
styles, the snatch and the clean and jerk.

Weil, Simone 11909-43) French philosopher.
An active socialist in the 1930s, she served in a
nonmilitary capacity in the Spanish Civil War.
After a mystical experience she became a con-
vinced Roman Catholic, although she refused
baptism. During World War II she worked for
the Free French Resistance in London. Her
writings on spiritual and social themes include
Waiting for God (1951) a;:ld The Need for Roots
(1es2)

Weil!, Kurt (190G-50) C,ermm composer. His
collaboration with Bertolt *Brecht began with
the opera The Rise and Fall of the City of Ma-
hagoflny 11927), a satirical portrayal of Ameri-
can life. Their most famous work was lhr
Threepenny OWru (L9281, a modern version of
Johr Gay's The Be ggar's Opera.

Weimar 5059N 1115E A ciry in central G€r-
many, on the River Ilm. It was the capital of
the grand duchy of Saxe-Weimar-Eisenach
(1815-19t8).In 1919 the German National Assem-
bly met in the city and drew up the constitu-
tion of the new *Weimar Republic. Popu.lation
(1991): s9100.

@



Weimaraner 942

@

Weimaraner (or weameraner) A breed of
dog developed in Weimar, Germany, for hunt-
ing and retrieving game. It has drooping ears
md a short slender tail: the short sleek coat is
silver-grey or mouse-grey. Height: 61-69 cm
(dogs); 56-64 cm (bitches).

Weimar Republic rhe goverment of C,er-

mmy from 1919 to 1933. Named after the town
in which the new Germu constitution was

formulated, the Republic faced political and
economic crises and was finally overthrown by
Hitler.

Weasmann, August Friedrich Leopold
(1834-1914) G€rman biologist, who (in 1883) prc
posed that heredity was based upon the trans-
fer, from generation to generation, of a

substance-germ plasm-with a definite mo-
lecular constitution Weismann is regarded as

one of the founders of modern genetics.

Weizmann, Chaim (Azriel) (1s7 4-1fi21 ls-
raeli statesman: the first president of Israel
(1949-52). A leader of the British Zionist move-
ment, his discovery (196) of a process for the
production of acetone, which contributed to
the British war effort, facilitated the negotia-
tions that led to the "Balfour Declaration (1917).

As president (1920-31, 1935-46) of the World
Zionist Movement he played an important part
in the establishment of Israel in 1918.

Weldon, Fay (Franklin Birkinshaw; 1931- )

British writer. Her novels include lte Fotworn-
an's loke (1$Tl,Praxis (7C78l,The Lif e ond Lwes of
a She-Devil (1983), and Big Womer (1998). She has
als written plays, including mmy for radio
and television.

Welles, (George) Otson (191s-8s) uS fitm
actor and director. After establishing his repu-
tation in the theatre and on radio he went to
Hollywood in ll)(). His flrst filrn, Citizea Kone
(1941), became one of the most famous of all
time. His other fl.lms include The Magniftcent
Ambermns (19^21, A Touch of Evil (1958), and
CILimes ot Mld;night (196,6). As a film actor he is
best remembered for The Third Man (798).

Wellington 41 17s 174 47E The capital of New
Zealand, a port in S North Island- It became the
seat of central government in 1865 and is now
the commercial and communications centre of
New Zealand Population (1999 est): 166 700.

Wellington, Ardrur Wellesley, lst
Duke of (1759-1852) British general and
statesman, known as the Iron Duke; prime
minister (1828-30). Born in Dublir he went to
India in 1799, where he held command against
Tipu Sahib (174W\ and became governor of

Mysore. In the Napoleonic Wars he was respon-
sible for victory (1814) in the *Peninsular War
and commanded at Waterlm (1815), where he
and Marshal Bliicher (1742-1819) finally de-

feated Napoleon He serued in Lord Liverpml's
Tory government and represented Britain at
the Congresses of Aix{a{hapelle (1818) and
Verona (1822). As prime minister he introduced
*Catholic emancilEtion but opposed parlia-
mentary reform, leading to his resignatioL He

subsequently served as foreigrr secretary
(1834-35) and was commander in chief of the
British army (1827-28, 7842-521.

Wellingtonia See sEquorA.

Well+ Henry (f805-78) US busiressmarl who
with William Fargo (1818-81) ard others
founded Wells, Fargo and C.ompany (1852). An
express business, it carried mail to md from
the newly developed West. It also controlled
banks and later ran a stagecoach service.

Well+ H(e6ert) G(eorge) (1866-1et6)

British novelist. He found success with Ifu
Time Machine (1895) and other sciencefiction
novels and with a series of comic social novels,
including Kipps (1905) artd The Histuy of Mr
Polly (1910). A member of the Fabian Society,
he engaged in frequent controversy with G. B.

Shaw. His nonfiction works includeTtu Outline
of History (Ir20) and The *wpe of Thirlgj to Cofie
(1e33).

wels A large nocturnal predatory *catfish sil-
urus glonis, also caled waller, found in fresh
waters of Europe and W Asia Up to,l5 m long,
it has three pairs of barbels, a long anal fin, and
is usually mottled olive-green to blueblack
with a paler belly.

Welsh A Celtic language of the Brythonic
group. Some 19% of the Welsh population
(about 600000 people) speak Welsh as their
first or favoured language; it is taught as a
compulsory part of the National Curriculum
in Welsh schools and is the general teadfng
language in some schools. For convmience
Welsh speakers usually use English words and
phrases for modern concepts. Road signs and
other public notices ttroughout Wals ile pro-
vided in both English and Welstr-

Welsh pony one of two breeds of pony orig-
inating in Wales. The Welsh Mountain pony,
used for riding and draught work has a com-
pact muscuhr body with short strong legs and
a profuse mane and tail. The larger Welsh rid-
ing pony is a popular children's mount. Both
may be any solid colour. Height Momtain
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pony: up to 122 m (12 hands): riding pon)4 up to
1.37 m (13% hands).

Welsh poppy A perennial herbacmus plant,
Mecanopsis cambricd, up to 38 cm tall and found
in damp regions of W Europe. It bears solitary
yellow flowers, up to 75 cm across.

welwatschia An unusual *gymnosperm
plarJt, Welwitschia mirabilis, confined to rhe
deserts of SW Africa- The very short stem bears
two strapshaped waxy leaves, up to 1 m long.
The small conelike flowers produce winged
seeds. Individual plants may live for more than
a hundred years. Phyltm:. Gnetophyta.

Welwyn Garden City 51 ,l8N 0 13w A toren
in SE England" in Hertfordshire. Founded in
1919 by Sir Ebenezer *Howard, it became a new
town in 1948. Population (1991): 41 71 0.

Wenceslas, St (d929 AD) Duke of Bohemia
(!924-nl, famous for his piety. Wences.las' un-
popular submission to the German king Henry
the Fowler gave rise to a conspiracy of nobles,
who incited Wenceslas'brother to assassinate
hirn He became Bohemia's patron saint.

wentletrap A *gastropod mollusc of the
worldwide famlly Epitoniidae (about 200
species). 2-10 cm long, wentletraps have shells
with long spires; that of the precious wentle-
trap (Epitonium scalore) is prized by collectors.
They can produce a purple substance used as a
dye.

wergild The sum payable as compensation in
Anglo-Saxon England to the family of a sliain
mm by his assassin or t}le latter's kin The
amount was regulated according to the status
and nationality of the victim.

Weser, River A river in NW Germany. It
flows NW from Mtinden, through Bremen, to
the North Sea Lmgtlu aZ km (296 mi).

Wesker, Arnold (1932- )British dramarisr
best known for the trilogy of plays Chicken
Soup with Barley (1958), Roots (1959), and I'rnTalk-
iflg about lerusolem (1960). Later plays include
Chips with Eyerything l7%2l,The Merchont 1976l,,
and Break My Heart 17997],.

Wesley, John (u03-91) British religious
leader, founder of *Methodism. As a student,
Wesley was one of a group nicknamed
'Methodists,'who sought to live disciplined re-
ligious lives. His brother Cbarles Wesley
(1707-88) was also a member. The brothers,
both ordained. sailed to C,€orgia as missionaries
in 1735, but retumed disillusioned in 1738. In
the same year both experienced a spiritual
awakening while attending meetings of the

Moravians, as a result of which they toured the
country preaching a message of repentance,
faith, and love. They did not intend to form a
new denomination, the Wesleyan Methodist
Church being organized only after their deattl
John travelled the country on horseback
preaching thousands of sermons. Charles was
the author of many well-known hymns.

Wessex The kingdom of the West *Saxons,

under which AngleSaxon England was united
in the 9th century. Egbert, King of Wessex
(E02-39), desrroyed Mercian ucendancy in 825
and made possible the subsequent union of
England under Alfred the Great.

West Mae (1892-1980) US actress. She be-
came an international sex symbol during the
1930s. Her films, many of which she wrote, in-
clude She Done Him Wrong (\9331 afud My Little
0tickodee(][].391.

West Atlantic languages A subgroup of
the Niger{ongo family, spoken in Guinea and
Senegal. It includes the laaguages Wolof and
*Fulani.

West Bank A territory in the Middle East, on
the W bank of the River Jordan. It comprises
the hills of Judaea and Samaria Formerly part
of *Palestine, it was left in Arab hands after
partition (19l{}), became part of Jordan follow-
ing the ceasefue of 1919, and was occupied by
Israeli forces in 1967. Israel has since been
under pressure to withdraw and allow an au-
tonomous Palestinian state to be set up, espe-
cially following the Camp David agreement
(1978). In a)88 Jordan relinquished claims to the
area and the PLO declared a Palestinian state,
unrecognized by Israel. In 1993 Israel agreed to
withdraw its tmps from certain areas as part
of a peace settlement with the PLO. The Pales-
tinian National Authority assumed control of
the Jericho area in 1991-95 but Israel post-
poned further withdrawals on scurity
grounds. Mounting frustration on the West
Bank erupted into open violence in 2000: this
escalated sharplyduring 2001-{2, provoking Is-
rael to reoccupy large parts of the territory.
Ara: about 6000 sq km (2320 sq mi). Population
(2000 est): 1 949 000.

West Berkshine A unitary authority of S

England" in Berkshire. Area: 705 sq km (272 sq
mi). Population (2W71: 744 445.

West Bromwich 52 31N 159w An industrial
town in central England, in Sandwell unitary
authority, West Midlands. Population (1992 est):
7il53L

West Dunbartonshire A council area of W

@



westem Australia 944

@

central Scotland on the Clyde estuary, part of
the historic county of Dunbartorl Abmrbed
into Strathclyde Region in 195, it became a

unitary authority in 1996. The main economic
activities are engineering, whisky distilling,
and agriculture: there is marine engineering in
Clydebank. Area: 162 sq km (63 sq mi). Popula'
tion (2m1): 93 378.

Westem Australaa The largest state of
Australia, bordering on the Indian Ocean,
Timor Sea, md Great Australian Bight. It is
mainly an arid undulating plateau with the
Great Sandy Desert, the Gibsn Desert, and the
Great Victoria Desert in the interior. In the SW
is the Darling Range; the Kimberleys are in the
N. Agricultural activities include dairy farm-
ing, lumbering, and the cultivation of citrus
fruits, wheat, and vines in the extreme SW.

Mineral resources include bauxite, nickel, oil,
gold, and huge deposits of ferrous minerals. In-
dustry is Iocated chiefly around Perttl Area:
2527 627sqknt1975920 sq mi). Population (1999

est): 1 755 000. Capital: Perth.

Westem European Union an organiza-
tion formed in 1955 by the UK, Belgium, France,
Italy, Luxembourg, the Netherlands, and west
Germany to coordinate defence policy md to
cmperate in political and other spheres. Portu-
gal and Spain Find in 1988 and Greece joined
in 1995. In 1991 the WEU was designated as the
future defence component of the European
Union. All tJre other EU states now have some
form of associate membership, as do Bulgaria,
Iceland, Norway, Romania and Turkey.

westem lsles lslands Area (official
Gaelic name: Eileen Siar) An administrative
area of NW Scotland consisting of the Outer
Hebrides (see nrrRrDEs, THE). Area: 2901 sq km
(1120 sq mi). Population (2001): 26 5o2. Adminis-
trative centre Stornoway.

Western Sahara (name until 1975: Spanish
Sahara) A territory in NW Africa, bordering on
the Atlantic Oaean Mauritania, and Morocco. It
comists chiefly of desert. Historl in 1884 Spain
claimed a protectorate over the area and in
1l)58 it became a province of Spain as Spanish
Sahara. In 1975 this was partitioned between
Mauritania and Morocco; Morocco occupied
the whole area when Mauritania withdrew in
199. The Polisario Front, a guerrilla organiza-
tion seeking to establish an independent Sa-

haran Arab Democratic Republic, violently
opposes the Moroccan occupation, with back-
ing from Algeria A LJN peacekeeping force has
been in occupation since 1991 but attempts to
settle the status of the region have not suc-

ceeded. Areai 266 000 sq km (102 580 sq mi). Pop-
ulation (1993 est): 214 000.

Western Wall (or Wailing Wall)see TEMpLE
OF JERUSALEM.

West lndies An archipelago extending for
over 2400 km (1500 mi) from Rorida to
Venezuela enclosing the Caribbean S€a It is
subdivided into the *Greater Antilles, t}le
*Lesser Antilles, and the "Bahamas. The islands
are chiefly volcanic but some are composed of
coral. Hurricanes occur frequently. The people
are of mixed origin but the descendants of
African slaves form the largest group. The
original Arawak and Carib Indians have virtu-
ally disappeared. Econony sugar<ane cultiva-
tion has been important since the beginning of
colonization. Many islands also grow tobacco,
bananas, spices, or coffee. Mineral deposits are
scarce. Histor)4 Columbus discovered the archi-
pelago in 1,192 and named it in the belief that
he had found the west route to lndia- The Span-
ish (the first Europeans to settle) introduced
sugar cultivation and imported African slaves
to work the plantations. The slave trade was
maintained until the 19th century. Britain cre-
ated the Federation of the West Indies in 1958

but this collapsed in 1962. Jarnaica and Trinidad
and Tobago then became independent nations
within the Commonwealtll as did Barbados in
D66. The status of British ssociated state was
adopted by Antigua" Dominica, Grenada. St
Kitts-Nevis-Anguilla" and St Lucia in 1967 and St
Vincent in 1169. Grenada becme independent
in 1974 Dominica in 1978, St Lucia and St Vin-
cent in 1979, Antigua (and Barbuda) in 1981, and
St Kitrs-Nevis in 1983. Area: over 235 000 sq kn
PrO00 sq mi).

W€st Lothian A council area of SE scotland,
on the Firth of Forth In 1975 the historic
county of West Lothian was abolisheil its
boundaries were adjusted to form a district of
the same name, in Lothian Region. In 1996 this
district became an independent mitary au-
thority. Oil refining is an important industry.
Area: 425 sq km (16a sq mi). Population (2001):

158i14. Administrative centre: Livingstone

Wcstmealth (lrish name: Contae Na
Hiarmhidhe) A county in the centlal Republic
of Ireland in Leinster. It is predominantly low
lying with areas of bog; much of the land is
under pasture. Atead V& sq km (681 sq mi).
Population (2002):63000. County town: MUI-
lingar.

West Midlands A metropolitan county in
the West Midlands of England, created in 1974

from lnrts of Staffordshire, Warwickshire,
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and Worcestershire. In 1985 the county council
was abolished and administrative power de-
volved to the districts of Wolverhampton Wal-
sall, Dudley, Sandwell, Birmingharn, Solihull,
and Coventry. Area:899 sq km (347 sq mi).

Westminster, City of A borough of cen-
tral Greater Londorl on the N bank of the River
Thames. The heart of London's West End, it
contains many famous theatres, restaurants,
and shops. Historic buildings include *Buck-

ingham hlace, the Palace of Westminster, and
*Westminster Abbey. It also contains St

James's Par*, Green Park, Hyde Park, and Re
gent's Park.

Westminster, Statutes ol 1. (tz7s, 7zss,
1290) Legislation initiated by Edward I of Eng-
land. The first Statute dealt principally with
criminal law and procedures for the irnprove-
ment of royal justice while the second dealt
with rights of inheritance. The Statute of 1290
prohibited subinfeudation of land (i.e. the
granting of portions of a knight's estate),
which had occasioned considerable loss of feu-
dal dues. 2. (1931) The Statute that established
the *Commonwealth of Nations.

Westminster Abbey n historic abbey
church at Westminster, London. The present
building, begun (12,15) by Henry IlI, replaces
one dedicated (1055) by Edward the C-onfessor,
whose shrine the abbey still houses. Since
William I, every English monarch (except Ed-
ward V and Edward VIII) has been crowned in
Westminster Abbey and many are buried there
in maglificent tombs. The Coronation Chair
was flrst used in 1307. Other features include
Poets'Corner, where Chaucer, Spenser, Dryden"
Tennysorq Dckens, and many others are buried
or have memorials.

Westphalia A region of NW Germany,
approximating to present{ay Nordrhein-
Westfalen By the 12th century Westphalia
comprised many small principalities and in the
18th century it me largely under Prussian
control. In 1807-13 Prussian Westphalian terri-
tories became the kingdom of Westphalia. The
Congress of Vienna (1E15) restored most of
Westphalia to Prussia-

Westphal:a, Peace of (1548) The agree
ments, negotiated in Osnabrtick and Mtnster
(Vv'estphalia), that ended the *Thirty Years'
War. The peace marked the end of the su-
premary in Europe of the Holy Roman Empire.
It recognized the sovereignity of the German
states, t}Ie Swiss Confederation, ard the
Netherlands, and granted W Pomerania to

Sweden Lutherans, Calvinists, and Roman
Catholics were given equal rights. .

West Point 4123N 7358W A military re3er-
vation in the USA in New York state. It is the
site of the United States Military Academy
(1802).

West Sussex A county of S England, for-
merly part of Sussex, bordering on the English
Channel. It is mainly low lying, rising in the S

to the South Downs. It is predominantly agri-
cultural. Tourism is important in the cmstal
resorts. Area: 1989 sq km (768 sq mi). Population
l2m7l: 753672. Administrative centre: Chich-
ester.

West Virginia A state in the E central USA
It consists of a ridge and valley region (the
Great Appalachian Valley) in the E and the Ap-
palachian Plateau. Although predominmtly a
rural state, manufacturing and mining (espe-

cially of coal) are important. Histor]4 originally
part of virginia, it 1i:ined the Union as a sepa.
rate State in 1853. Area: 62 528 sq km (24 181 sq
mi). Population (2000 est): 1808344 Capital:
Charleston

Westwood, Vivienne (1911- ) Brirish
fashion designer. With Malcolm Mclaren
(1941- ) she pioneered the punk look of the
late 1970s. Her highly original designs won her
the Designer of the Year award in both 19ln
md 1991.

West Yorkshire A metropolitan county of
NE Englan4 created in 1974 from the W part of
the West Riding of Yorkshire. In 1986 the
county council was abolished and administra-
tive power devolved to the districts of Brad-
ford, keds, C:lderdale, Kirklees, and Wakefield.
West Yorkshire remains the centre of the Eng-
lish wool textile industry. Area: 2039 sq km (787

sq mi).

wet rot The decay that affects timber with a
relatively high moisture content, caused by the
cellar fungus (Coniophma cerebella) and charac.
terized by the formation of a dark surface
mass. Treatment is by drying affected timbers.
Corflp4re DRY RoT.

Wexfofd (Irish name: Contae LochGarman) A
county in the SE Republic of Ireland, in Lein-
ster. It was the first Irish county to be colo-
nized from England (1169). Lowlands rise to
mountains in the W. Area: 2352 sq km (908 sq
mi). Population (2002): 11693. County town:
Wexford.

Weyden, Rogier van der (c.140ffi1)
Flemish painter of portraits and religious al
tarpieces. The influence of the Master of *Fl6-

@
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malle is evident in The Deposition (Prado). In
1450 he visited Italy md paintings from this pe.
riod, for example the Efltofibrnent luffizi), show
Italian influences.

Weymouth 5036N 228w A town in S Eng-

lmd, on the coast of Dorset. It is a resort and
port. Population (1991): ,16065.

whale A large marine mammd belonging to
tJre order Cetacea-Whales have no hind limbs;
their forelimbs are flippers and their tails are
horizontally flattened to form a pair of flukes.
They breathe through a blowhole on top of the
head. Whales are insulated by a thick layer
of blubber under the skin The whalebone
whales (Mysticetae: 12 species)-including the
*rorquals, *blue whale, and *right whales-are
Iarge and slow-moving and feed on krill.
Toothed whales (Odontocetoei 80 species)-in
cluding the *dolphins, *narwhal, and *sperm

whale-are smaller and more agile. They feed
on fish and squid and are often gregarious. See

also wHALING.

whalang'ftie hunting of whales for their car-
casses. Modern whaling fleets comprise a
mother factory ship and a fleet of small hunter
vessels equipped with harpoon guns and
winches. The carcasses are a surce of meat,
fats, oils, and other chemicals. Whaling has de-
pleted whale populations to the point that
some species are in danger of extinction. The
International Whaling Commission has called
for a complete ban on commercial whaling.

Whangarei 3543s 17420E A city in New
Zealan4 in North Island- It is the site of Netv
Zealand's only oil refinery (19G1). Population
(1991): 44 800.

wharton, Edith (trlewbold) (ra6z-paz)
US novelist, who lived in Paris from 1907. Her
novels, which are mainly about New York sri-
ety, include The House of Mirth (1905), Ethon
Frome (1911), and The Age of lnnocence (l920l.

wheat A cereal "grass belonging to the genus
Triticum, native to W Asia but widely culti
vated. With the exception of einkorn (I. mono-
coccum), most commercial wheats are hybrids
with the genus Aegilops. The stems, uP to 1m
higtr" each bear a cylindrical head of up to a

hundred flower clusters. The grain of bread
wheat (T. oestivilml is milled to produce flour.
Hard or durum wheat f. durum) is used to
make pasta and semolina- Surplus grain, bran,
etc., is fed to livestock. Wheat is also a commer-
cial source of alcohol" dextrose, gluten, malt,
and starch

Wheeler, Sir (Robert Eric) Mortimer

(1890-1975) British archaeologist. Whe€ler's
skill in interpreting archaeological strata was
renowned. He excavated RomanGBritish sites,
including Maidm Castle.

whelk A *gastropod mollusc of the family
Buccinidae (over 4N spec'ies), of warm and cold
seas.4-12 cm long, whelks feed on molluscs
and worms. The common northern whelk (Buc-

ciflum undotuml,S cm long, has a drab yellow-
brown shell and edible flesh Tropical species
are more colourful.

Whags Members of a British political group
that became the *Liberal Party after about
1868. Originally an abusive Scottish name for a
horsethief, it was later applied to one who
wished to exclude the Roman C-atholic Dttke of
York (Iater James II) from the succession The
Whigs dominated politics in the fiIst half of
the 18ti century. Idmtifyiry with industrial-
ist, Nonconformist, and reforming interests,
they became the Liberal Party under *Glad-

stone.

whimbrGl A *curlew, Numenius phoeopus,

that breeds on Arctic tundra and winters in
Africa, South America and S Asia. ,10 cm long, it
has a streaked brown plumage and a dark
cown with a pale central stripe. It feeds on in-
sects, spiders, worms, and snails.

whinchat A migratory *claL Saxicol4 ruW-
tra, common on open farmland It winters in
Africa and breeds in Eurasia feeding on flies
and motls. The male has a streaked brown
plumage, pale chestnut breast, white wingbars,
and a white eyestripe: the fernale is duller.

whip In the IJK, an official of a political party
responsible for ensuring that the party's MPs

vote according to its leadership's policies. The
term also refers to tlte summons to vote sent
by whips to MPs, a crucial summons being un-
derlined three times (three.line whip).

whiPpet A breed of dog developd in Eng-
land during the 19th century from terrier and
greyhound stock and used for coursing and
racing. It has a slender strearnlined build The
flne short coat can be any mixture of colours.
Height: .16 cm (dogs); ,1:} cm (bitches).

wh:p snake A slender arboreal snake be
longing to the genus Zamenis 15 species). The
common European speckled grey whip snake

lZ. gemoflensis\ feeds on other snakes and
Iizards. The green whip snakes (genrrs Dryophis;
8 species) occur in tropical Asia and Australasia-
Family. Colubridoe.

whirligig A dark shiny *water beetle be'
longing to the widely distributed family
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Gyrinidae (abrclutTm species). It spins around on
the surface of still or slow-moving fresh weter,
feeding on insects or other srnall animals. If
disturbed, whirligig beetles exude a foul-
smelling milky liquid.

whirlw:nd A small revolving column of air,
which whirls around a low-pressure centre
produced by local heating and convectional up-
rising. It may pick up small pieces of debris and
dust and in desert areas Irray cause sandstorms.

wh:sky A spirir distilled from malted barley
or other grain. The word comes from the
Gaelic uisgebeathc, water of life. The milled
grain is mixed with water to form a rrastl
which must be converted to sugar before fer-
mentation; the resulting alcoholic liquid is dis-
tilled and then aged in the cask for at least
three years.

Whistler, James (Abboft) McNeill
(1834-1903) US painter. He sprcialized in por-
traits and landscapes dominated by one or two
colours, the best known being The Arristt
Mother (Louvre) and Nocturrle in Blue and Gold
(Tate Gallery). In 182 *Ruskin described one of
Whistler's works as 'flinging a pot of paint in
the public's face" and was sued for libel (1878).

Whistler was also famous as a wit.

Whitbread Book of the Year Award
An annual literary award of €23,000. An-
nounced in 1985, it is open to both fiction and
non-fiction, but the author must live in the UK
or Ireland. The prize is administered by the
Booksellers Assmiation of Great Britairl Win-
ners include Seamus Hemey for The Spirit Imel
in 1996 and Beowulf itr 1999, Ted Hughes for
Tales from Ovid in 7997 and Birthday l,etters in
1998 and Philip Pullman for The Ambet Spyglass
in 2001. The award was renamed the Costa
Book of the Year Award in 2m6.

Whitby, Synod of (553 AD) A council con-
vened at Whitby, Yorkshire. by King Oswy of
Northumbria to decide whether to adopt
Romm or Celtic Church usages in Britain. The
Roman view triumphed and the English
Church was brought into line with the Conti-
nent.

White, Patrick (1912-90) Australian novelist.
He explored the national consciousness in his
epic novels The Tree o, Man (1955) md Vos (1957).

His other works include A Fringe of Leaves
(1976) and Netherwd (1983). He won the Nobel
Prize itr 1923.

whitebeam A tree, Sorbus @ria, up to 15 m
tall and found mainly in S and central Europe.
Swedish whitebeam ls.xintermedial, a hybrid

between whitebeam md *mountain asll is
often planted in parks. Family Rosaceoe.

white dwarf A very small faint low-mass
star (less than 1..14 solar msses) that has under-
gone *gravitational collapse following exhaus.
tion of its nuclear fuel. Electrons are stripped
from the constituent atoms, and it is the pres-
sure exerted by these detrsely packed electrons
that eventudly halts the star's contraction.
The density is then 107-10" kg m-3.

whitefish A slender fistr, belonging to a
genus (Coregonus) related to trout, that occurs
mainly in deep northern lakes and rivers of Eu-
rope, Asra and North America It has a small
mouttl ririnute teettl and a covering of large
silvery scales. Whitefish feed on insects and
otler small animals.

white flt, A smalt winged insect of the
mainly tropical fanily Aleyrodidoe. 2-3 mm
long, it is covered with a mealy white powder
and resembles a minute moth. White flies suck
plant juices and exude honeydew on which a
black mould grows, often damaging crops.
Suborder: Homopttrai otder Hefiiptero.

Whitehal! A street in westminster, London,
where many government offices are located:
the name is often applied to the civil service.
The Cenotaph is also in Whitehall

Whitehead, A(!fred) f,(orth) (u61-1e47)
British philosopher and mathematician. White-
head's first major work, the Priwipta Mathe-
matka (191O-731, was written witl Bertrand
*Russell. In Principles of Natural Knotvledge
(1919) and Tht Concept of Nature (1920), he ex-
plored the relationships between concepts and
sense perceptiorl

White Horse, Vale of the A vauey in S

England in Oxfordshire. Its name derives from
the Uffington White Horse, the flgure of a
horse 110 m (361 ft) long cut in the chalk of the
Berkshire Dom.
White House The offlcial residence of the
president of the USA In Washington DC the
building was burnt (1814) by the British during
the "War of 1812 but was subsequently re-
stored, being painted white to hide the smok€
stains.

Whitelaw, William (Stephen lan), lst
Viscount (1918-99) British Conservative
politician He was deputy leader of the Conser-
vative Party (1915-88), home secretary (199-83),
and leader of the House of Lords (1983-88)
mder Margaret Thatcher.

White Russians The Russians who fought

@
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against the Soviet Red Army in the civil war
(1917-21) that followed the "Russian Revolu-
tiorl The name derives from that of the royal-
ist opponents to the French Revolution, called
Wtrites because they adopted the white flag of
the French Bourbon dynasty.

White Sea (Russian name: Beloye More) A
gulf of the Arctic Ocean in NW Russia- It gives

access to Archmgel and Kandalaksha

white shark A dangerous man-eating
* mackerel shark, Carcharodon corcharias, tytat
occurs in tropical and temperate seas. Its heavy
body, up to 11 m long, is grey-brown to slate-
blue with light-grey undersides.

whitethroat An Old World *warbler, Sylvio

communis, that breeds in N Eurasia and winters
in central Africa- It is about 14 cm long. The
male is russet brown with a greyish head and
white throat and performs a tumbling
courtship display in flight. The female is a

duller brom.

whate whale A small Arctic toothed *whale,

Delphinapterus leucas, also called beluga Young
white whales are bluegrey, but change to
white as they mature. About 4.5 m long with a
rounded hea{ they feed mainly on fish Family
Monodontidae.

whiting A marine food and game fish be-
longing to the genus Gadus lor Merlongiusl,
especially M. merlongus found in shallow EurG
p€an waters. It has a slender body, up to 70 cm
long, which is olive, sandy, or bluish above and
silvery white below and thre dorsal md two
anal flns.

Whitlam, (Edward) Gough 0e16- )
Austmlian statesman; Labor prime minister
(7C72-751. He ended conscription, relaxed rules
on immigration, and trid to lessen US in-
fluence. In 195 he was dismissed by the gover-
nor, Sir John Kerr (1914-91).

Whitman, Walt (1819-92) us poet. He ex-
pressed his democratic idealism in the revolu-
tionary free-verse poems of Leaves of Grass

(1855), revised and enlarged in nine editions
during his lif€time. During the Civil War he
nursed wounded soliders. His later works in-
clude the prose D eflEratic Vistas 17877],.

Whit Sunday (or Pentccost) The seventh
Sunday after Easter, a Christian festival com-
memorating tlle descent of the Holy Spirit on
the Apostles on the 50th day after Easter (Acts

2.1). Whit Sunday became a time for baptisms,
hence its name ("White" Sunday), referring to
the white baptismal robes.

Whittington, Dick (Richard W.; d.1423)
English merchmt, who was three times Lord
Mayor of London (1397-9& 74f6-07,7479-201.
The legend of Whittinglon and his cat dates
from the early 17th century.

Whittle, Sir Frank (1wt-{f) British aera
nautical engineer who designed and flew the
first British jet aircraft. The engine was fitted
into a specially constructed Gloster 828/3q its
maiden flight took place on 15 May 1941.

WHO See wonro HEALTH oRGANIzATIoN.

whoopang cough A respiratory infection
of children caused by the bacterium Bordetella

Wrtilssis. After an incubation period of 7-14
days, the child develops a cough, a nasal dis-
charge, and low fever, followed by paroxysms
of coughing accompanied by a characteristic
whooping sound. A vaccine is available but its
use is controversial, since rare cases of brain
damage in immunized children have been at-
tributed to it.

whoopang crane A rare bird, Grus -atwi-
cof,a, that breeds in I.IW C-anada and winters in
SE Texas: 150 cm tall with a wingspal of 210

cm, it has a white plumage with black-tipped
wings, black legs, and a bare red face and has a
loud whooping call Famil),: Gruidoe (cranes).

whydah (or whidah) A small *weaverbird

belonging to the genus Viduo ll7 species), also
called widowbird and occurring in open grassy
regions of Africa- The males have long tail
feathers used in the courtship display and the
females lay their eggs in the nests of *waxbills,

which rear their young.

Wichita 3743N 920\,v A city in the USA, in
IGnsas. Founded in 18ft, it is the state's largest
city. Population (2AA0l: 344 2U.

Wicklow lIrish name: Contae Chill Mhant{in)
A county in the E Republic of lrelaad, in
Leinster. Fertile lowlands rise to the central
Wicklow Mountains. Agricultue is the chief
occupation. Area 2025 sq km P82 sq mi). Popu-
lation (2002): 114719. C,ounty town: Wicklow.

Wiener, Ilorbert 08!N-19a{) US math-
ematician, who pioneered the mathematics of
information and communication, which he
called *cybernetics. After WorldWar II, during
u,hich he worked on aDti-aircraft guns, Wimer
spent the rest of his life writing about t}le sG.

cial problems resulting from automatiorl

Wiesbaden so(EN 815E A spa city in SW
Germy, on the River Rhine. Its hot saline
springs have made it a popular resort since
Roman times. Population (1!,99 est): 258 200.
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Wiesenthal, Simon lrsoe-zoos) Austrian
investigator of Nazi crimes against the Jews.
After World War II, during which he was held
in concentration camps, he tracked down over
1000 m criminals, including *Eichmann He
was founder (1!X1) and head of the Jewish Doc-
umentation Centre in Vienna.

Wigan 1.5333N 238W A town in NW Eng-
land, in Wigan unitary authority, Greater Man-
chester. It is an industrial and market towll.
Population (2001): 81 203. 2. A unitary authority
in NW Englan( in Greater Manchester. Area:
llD sq km (Z sq mi). Population (2m4 est):

305,100.

wigeon A fast-flying *duck Anas prnitopr,
that breeds in N Eurasia and winters as far
south as Africa and S Asia. 45 cm long, males
have a chestnut head with a yellowish crown
and grey back, while females are brown with a
white belly and white shoulders.

Wight lsle of (Latin name Vectis) 5040N
1 15W An island and county in S England, sepa-
rated from the mainlmd by the Solent. It con-
sists chiefly of chalk downs; the Needles, a
group of chalk rocks, stand off the W coast.
Tourism is important. The mual Cowes Re-
gatta Week is famous. Area: 380 sq km (1a7 sq
mi). Population (2004 est): 138.100. Administra-
tive centre: Newport.

Wigner, Eugene Paul (1902-9s) US phys!
cist, born in Hungary, who worked out the
theory of neutron absorption by nuclei and
discovered that solids change their size under
radiation (Wigner effect). He won a share of
the 1963 Nobel Prize for his work on nuclear
physics.

wigwam The dome- or tunnel-shaped hut of
the North American Woods Indians, covered
with bark on a light wooden frame. The conical
tent of the Plains Indiatr, the teepee has often
been incorrectly called a wigwan
Wilberforce, William (17s9-1833) British
philanthropist. As an MP (1780-1825) he led the
parliamentary campaign to abolish the slave
trade (achieved in 1807) and then to emancipate
existing slaves (achieved a month after his
death).

waldcat A "cat. Felis syl\restris,of Europe and
W Asia About 75 cm long, it has a bushy
rounded tail ud thick striN coat. Wildcats
inhabit dense woodland and breed once a year.
They may interbreed with domestic cats.

Walde, Oscar
Wills) (18s4-leo)

writer. He dazzled London society with his wit
and became a leading figure of the *Aesthetic

movement. His works include a novel, The Pic-
ture of Dorian Cray (78971, md a series of bril-
liant social comedies: Lody Windermere's Fan

178921, A Woman of No lnportaf,ce (1893), An
Ideal Husband (1895), and The Imprtance oJ
kiflg Eornest (18%). Socially and finalcially ru-
ined by a trial in 1895 arising from his home
sexual relationship with Lord Alfred Douglas
(1870-1945), he was imprisoned for two years. In
exile in France he produced his best-known
poem, The Ballad of Reading Gool (1898).

wildebeest See cuu.
Wilder, Billy (Samuel W.; 1905-2002) US fiIm
director and screenwriter, born in Austria His
films include Double Indemnity (L9441, Sunset

Boulevard (1950), Some Liy.e It Hot (19591, The

AWfi ne fi (1ffi), ard The F r ont P a ge (97 41.

Wilder, Thomton (ts97-197s1 US novelist
and dramatist. His best-known plays are Our
To1+n (1q18) and The Skin o f Our Teeth (1912); nov-
els include The Bridge of San Luis Rey l79z7l

Wilhelmina (18s0-1952) Queen of the
Netherlaads (1890-1918), who encouraged
Dutch resistance in World War Il. She abdi
cated in favour of her daughter Juliara
Wilhelmshaven 5332N 807E A seaport in
I.IWc,ermany, on the North Se& It was founded
in 1869 as the main Prussian (later C,erman)
naval base. Population (2006): 83 238.

Wilkes, John (172s-97) British journalisr and
politician He was a member of the Hellflre
Club of debauchees and founded the weekly
North Briton, in which he attacked George III's
ministers. Issue No,15 (1763) accused the gov-
ernment of lying in the king's speech and
Wilkes was arrested for libel. Outlawed in 1754

and three times expelled from the House of
Commons, he was at last permitted to take his
seat in 124.

Wilkins, Maurice Hugh Frederick
(1915-2004) New Zealand ph)aicist, who worked
on the atom bomb during World War II. After
the war. he assisted James 

*Watson and Francis
*Crick in determining the structure of DNA
These three scientists shared the 1962 Nobel
Prize.

Willemstad u12N 6855w The capital and
main port of the *Netherlmds Antilles, on the
SE coast of Curagao. Population (2001 est): 93 599.

William (l) tfre Conqueror (c.1028-10&)
Duke of Normandy (1035-84 and the first Nor-
man King of England (1066-87). He claimed to

q

(Fingal
Anglo-Irish

O'Flahertie
dramatist and
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have been named by Edward the Confessor as

heir to the English throne. When Harold II suc-

ceeded Edward, William invaded England, de-
feated and killed his rival at the battle of
Hastings, and became king. His administration
relied upon Norman and other foreign person-
nel, especially his Archbishop of Canterbury,
lanfranc (c. 101F89). In 1085 William commis-
sioned the *Domesday Bmk.

William (l) the Lion (1143-1214) King of rhe
Scots (1165-1214). After his Gpture in a revolt
against *Henry II of England in 1174, he be-
came a vassd of the English throne. On Henry's
death in 1189 he regained independence for his
kingdom in return for a payment to Richard I.

William (l) the Silent (rs33-84) The leader
of the *Revo1t of the Netherlands against Span-
ish rule. When open revolt broke out in 1568,

William soon emerged as its leader and in 1576

succeeded in uniting the Roman Catholic south
with the Protestant norttl This union was
short lived however, and in 1tl9 the northern
provinces declared independence with william
as rheh flrst stadholder (chief magistrate). He
m usassinated by a Spanish agent.

William !l Rufus (c.10s6-1100) King of Eng-
lmd (1087-1100), succeeding his father William
the C.onqueror. His harsh rule aroused baronial
and ecclesiastical opposition, notably from
Anselm. He made several attempts to recover
Normandy from Ns elder brother Robert
(d.1134) and was killed by an arrow while hunt-
ing in the New Forest.

William lll (16s}-u02) King of England
(7689-7702) and Stadholder (chief magistrate)
of the United Provinces (7572-7702), known as

William of Orange. Grandson of Charles I of
England and son of William II, Prince of Or-
ange (1626-50), he married James II of Eng-
land's daughter Mary in 7677. ln 1688 he was
invited to invade England by James's oppo-
nents and in 1689 he was proclaimed jnint sov-
ereign with his wife, Mary II (see cloRlous
REVOLUTTON). william defeated the former
king at the *Boyne in 1590. On the Continent he
was successful in the War of the Grand Al-
liance (168H7) against France.

William lV (176s-1837) King of England and
Hanover (1830-37), known as the Sailor King.
He served in the Rofal Navy from 1778 to 1790.

He had ten illegitimate children by the Irish
actress Dorothea Jordan before marrying (1818)

Adelaide of Saxe-Meiningen (1792-1849). Wil-
lim was succeeded in England by his niece Vic-
toria-

William and Mary styleAn English deriv-
ative (1689_1702) of the *Louis XIV style of
furniture. The cabriole leg was a typical func
vation replacing the preceding twist turned
legs. Ridr gilding was common and some im-
portant furniture was made of ut silver. C-ab-

inet furniture was finely veneered with
marquetry or lacquered and gilded-

william of ockham see ocKHAM's RAzoR.

William of Wlfteham (1324-1.104) English
churchman and statesmarl Bishop of Winches-
ter from 1366 and Lord Chancellor (7367-7L
138191), he founded New College, Oford
(13:/9), and Winchester C.ollege (1i182).

williams, Rowan (Douglas) 09so- )
British churchrnan: Archbishop of Canterbury
from 2002. He was previously Archbishop of
Wales (200(F02).

Williams, Tennessee (lln1-83) us ilrama-
tist. The Gldss Menogerie (1945), his first major
success, introduced his recurrent themes of
family tensions and sexual frustratiorL which
were treated with increasing violence in A
Streetcor Named Desiell947landcat on aHotTin
Roo, (19ss).

William+ Venus (1980- ) US tennis player,
whose titles indude the US Open (zrm,2mU
and Wimbledon (2000, 20o1, 2005). Her sister
Seren4 WilliaDs (1981- ), also a tennis player,
won the US Open in 1999 and 2002 and Wim-
bledon in 2002 and 2003.

William+ William carlos (1883-1e63) uS
poet. His free.verse poems are noted for their
directness and use of natural speech rhythms.
His volumes indude Collected Poerns (7934), Pic-

tures Jrom Brueghel (1963), and the epic Pate6on
(1916-s8).

williamson, Malcolm (rqr1-2003) Aus-
tralian composer, living in the UK from 1953.

His works include an organ concerto (1961), the
operas Oilr Ma?t ifl Havara (1!)63)and TheYiolins
of St lacques (1966), and eight symphonies. He
ws Master of the Queo's Music from 1975.

willow A tree or shrub of the genus Salix
(about 300 species), native to temperate ard
arctic regions. Male and female catkins are
borne on selErate tres md open before the
leaves. Willows are comrnon in wet places and
some are grown as ornamentals, especially the
weeping willow (S. babylonka\with its slender
drooping branches, and the bay willow (S. pefl-
tondro). Family: Salicaceae.

willowherb a tal perennial herb of subarc-
tic and temperate regionq growing profusely
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in forest glades md in meadows, especially on
ground recently cleared (and sometimes there-
fore called fveherb\. T}re flowers, often light
purple, are grouped in high spikes. The ap
proximately U0 species belong to two genera,
E plobium atd Clnmaete r ion.

willow pattem A "chinoiserie pattern at-
tributed to Thomas Minton and introduced
about u80. The elements are a willow tree,
pagoda figures on a river bridge, and rwo
flying birds in an elaborate border.

willow warbler A small inconspicuous
warbler, Phylloscopus trochilus, which is proba-
bly the most common of all birds in Eurasian
deciduous forests.

Wilson, Charles flromson Rees
(1869_1959) British physicist, who \r/on the 1927

Nobel Prize for his invention of the Wilson
*cloud chamber. He discovered that moisture
condensed in the presence of ions and, when X-
rays and radioactivity were discovered, applied
his discoveries to invent the cloud chamber.

Wilson, (James) Harold, Earon (1916-9s)

British statesman: Labour prime minister
09e-7O,1974-76). He was a government econo-
mist during World war II, after which he be-
came an MP (19,15) and president of the Board
of Trade (1947). He succeeded Gaitskill as

Iabour leader in 1963 md achieved electoral
victory in 19ff. His statutory incomes policy
and plans for industrial-relations reform were
unpopular and he lost the 1970 election. His sec-

ond ministry saw the renegotiation of the UK's
terms of membership to the EC, wNch was
confirmed by a referendum in 1975. In 1976

Wilson unexpectedly resigned He was made a
life peer in 1983.

wilson, (fhomas) Woodrow (18s6-1924)

US statesman: Democratic president (1913-21).

In his first term as president he introduced
progressive reforms. In World War I, Wilson
declared war on Germany (1914 in response to
its unrestricted submarine campaign Wilson's
Fourteen Points (1918) proposed a basis on
which peace might be settled and contained a
plan for a League of Nations that was incorpo-
rated into the Treaty of Versailles.

Wiltshirc A county of S England It consists
of a rolling chalk platearl bordered by low-
lands in the NW and SE. It is predominantly
agricultural Frehistoric sites include *Stone.

henge and *Avebury. Swindon became a uni-
tary authority in 197. Area (excluding
Swindon): 3481 sq km (1344 sq rDi). Population

(20O1" excluding Swindon): 432 973. Administra-
tive centre: Trowbridge.

Winchester st 04N 1 19w A city in S England
the administrative centre of Hampshire. As
capital of Saxonwesser it rivalled London The
cathedral, built in the 11th century on earlier
Saxon foundations, contains many royal tombs.
Winchester College (1382), founded by *Wil-
liam of Wykeham, is England's oldest public
school. Population (1991): 35 121

wind A general horizontal movement of the
atmosphere, as distinct from strictly local tur-
bulence. In principle, winds blow from high to
low pressure areas, but the direction is usually
changed due to the earth's rotation. In the N
hemisphere winds are forced to deviate to the
right, in the S to the left. Wind speeds are
measured in metres per second or may be clas-
sified by the *Beaufort scale.

Windermere The largest lake in Englmd, in
Cumbria in the Lake District. The lake is exten-
sively used for watersports. Length: u km (10.5

mi).

Windhoek 2zg4s tro6B The capitat of
Namibia. It is the centre of the world's karakul
(Persian lamb) skin industry. Population (1997

est): 169000.

wand instrum€hts Musical instruments in
which the sound is produced by a vibrating col-
umn of air. *Brass furstruments are acti ted
by lip pressure; re€d instrumen6 such as the
clarinet, oboe, and bassoon, employ double or
single reed mouthpieces: the *flute is side
blowu the *recorder has a mouthpiece: *organ

pipes have air blown into them by mechad-
cally activated belTows- Cunpore pERcussroN
INSTRUMENTS; STRINGED INSTRUMENTS.

windmills Madrines in which the wind
turns a set of va[es or sails mounted on a hori
zontal shaft, the rotation of which is trans-
mitted by gearing to working machinery.
Windmills had appeared by u50 in NE Europe
and were used for grinding corn, pumping
water, and powering light industry. Two com-
mon designs were the Dutch mill, in which
only the sails and the conical roof moved to
catch the win4 and the &rman post mill, in
which the whole millhouse rotated around a
centrd supporting pole. The modern metal
windmill with multiple-bladed sails is found
world wide in rural areas.

wind power The use of wind energy to gen-

erate electricity. Because of the world shortage
of conventional energy resources, wind tur-
bines (aerogenerators) have now become more

@
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gearbox

generator

yaw s)6tem

wind power. A typicl aerogenerator with a horizontal
axis. The blades, rotated by the wind, drive the gearbox,

which lncreases the number of revolutions to an etficient
rate for the production of eledricity by the generator. The

yaw system tums the top o, the structule to obtain the

maximum amount ol energy from the wind.

attractive economically. Advantages of wind
power are that it is free from pollution and
uses no fuel There are several different de-

signs of aerogenemtor: some with a horizontal
uis and blades like the familiar *windmill;

some with specially shaped aerofoil blades ro-
tating on a vertical axis. A considerable num-
ber of large wind turbines and wind farms
(groups of up to a few hundred machines) now
supply the grid in the UK, USA, and elsewhere.
In the UK the renewables obligation (see ar-
TERNATIVE ENERGY) will require a major in-
crease in the number of wind farms.

Windsor 51 29N 0 38w A town in sE England,
in Windsor and Maidenhead unitary authority,
Berkshire on the River Thames. Windsor Castle
a royal residence, dominates the tom. It was
begun by William the Conqueror as a sttrk-
aded earthwork. Many additions were made by
subsequent monarchs, notably the keep by
Henry III, St George's Chapel, an example of
the *Perpendicular style, by Edward IV, and
the Albert Memorial Chapel (so called by
queen Victoda) by Henry VII. Population (1991):

37225.

Windsor, House of The name of Britain's
royal family from 1912 when it replaced that

of House of SaxeCoburg4otha. of which
Prince tAlbert had been a member. In 1960

Elizabeth II declared that those of her descen-
dants in the male line who were not princes or
princesses would take the surmme Mountbat-
ten-Windsor.

Windsor and Maidenhead A unitary au-
thority in SE England, in Berkshire. Area: 197 sq

km (76 sq mi). Population (2001): 133 606.

Windward lslands (spanish name: Islas de

Barlovento) A West Indian group of islands
forming part of the S Lesser Antilles. They
comprise the islands of Martinique, St Lucia, St
Vincent, tlte N Grenadines, and Grenada

wine An alcoholic drink made from fer-
mented grape juice. The grapes are first
crushed, traditionally by treading, now gener-
ally by machine. This prtress brings the yeast
on the grapeskins, visible as the 'bloom," into
contact with the sugar in the juice, which it
then converts into ethanol (ethyl alcohol). De-
pending upon when the fermentation is
stopped, the resulting lrrine is dry, medium, or
sweet. Table wines contain about 9-13% alcG
hol Fortified wines (e.9. *port, *sherry) contain
about 16-23% alcohol. The bubbles in sparkling
wines are caused by a seconda.ry fermentation
in the bottle (see also CHAMPAGNE). Red wines
are made from whole grapes: for white wines
the grapeskins are removed at an early stage in
production. True ros6 wines are made from
t}te grenache gtape, from which the skins are
removed before the juice is deeply stained by
them. The variety of grape, the soil of the vine-
yard md the local climate govern a wine's
quality. The appellation'vintage" is now used
to designate a wine of outstanding quality.

wangatc, orde Charles (1903-,14) British
soldier, who led t}le *Chindits. A Zionist, he or-
ganized Jewish guerrillas in Palestine (1935-39).

In World war II, after taking Addis Ababa
from the Italians (]gfl), he formed the Chindits
to disrupt communications behind the Japan-
ese lines in Burma- He ws killed in an aircrastr

Winnipeg 4953N 910\ry A city in s Gnada,
capital of Manitoba. Established as a fur-
trading post (1806), it expanded with the
growth of farming and the urival of the rail'
way (1881) from E Canada. Population (1995):

618 477 (metropolitan area).

Winnipeg, Lake A lake in S Canada, in S

Mmitoba Emptying into Hudson Bay, it drains
much of the Canadian prairies. Area: 24574 sq

km (9,165 sq mi).

wintergreen An evergreen creeping peren-



953 Wolf, Hugo

nial herb or small shrub of the family Pyre
laceae (abr)tt 35 species), found in N temperate
and arctic regions. The flowers are white or
palepink and t}Ie fruit is a capsule. Oil of win-
tergreen is extracted from the leaves of the
winterberry (Goultheria pruumfunsl, a North
American shrub; the common wintergreen
(Pyola minorl is a herb of Eurasia and North
America

Winter War &e RUsso-FrNNrsH wAR

Wirral A unitary authority in I.Iw England, in
Merseyside. Area: 158 sq km (61 sq mi). Popula-
tion (2001): 312 2E9.

Wirral Peninsula A peninsula in NW Eng-
land, in Merseyside and Cheshire. Ctriefly low-
lying, it s€rves mainly as a residential area for
Liverpool.

Wisconsin A state in the N central USA The
C.entral Lowlands give way in the N to the Su-
perior Upland, which contains many forests
and lakes. Manufacturing is the state's major
economic activity. HisroD4 ceded to the USA by
the British in 1783, largescale imrnigration in
the 1820s led to its organization as a territory
(1836) and it beGme a state in 1848. Area:
145438 sq km (551il sq mi). Population (2m0):
5 363 675. Capital: Madison.

Wisteria A genus of twining usually woody
vines (10 species), native to E fuia and North
America and grown as ornamentals, especially
W. Jbribunda from Japan, which may reach a

height of 30 m. Failrily, Leguminosae

witan A body of 30 to 40 high-ranking lay-
men and ecclesiastics, which advised Anglo-
Saxon kings on such major policy matters as

foreign policy and taxation. It met only at tfle
king's will and had no fixed procedure.

watchcraft The supposed manipulation of
natural events by persons using supernatural
means. In Europe the bibtcal injunction'Thou
shalt not suffer a witch to live" (Exodus 22.18)

sanctioned widespread persecution. Social and
religious upheavals in the 16th and 17th cen-
turies brought m upsurge in witch hunts; the
famous outbreak at Salem, Massachusetts
(1692), is a paradigm case of witch hysteria.
Witches were accused of worshipping the devil
at nocturnal orgies (sabbaths), of keeping evil
spirits (familiars), and of killing Uvestock
wrecking crops, and causing barrenness, impo-
tence, and fits. Mmy traditional African com-
munities hold witchcraft accountable for
similarly inexplicable misfortunes.

witch hazel A shrub or small tree of the
geil)s Hamamelis (6 species), native to E Asia

md North America especially the Amerim H.
\)irginiana, which is the source of witch-hazel
lotion used in pharmacy. This and several other
species are often grown as ornamentals. Fam-
lly. Hamamelidaceoe.

Wittenberg 5300N 1141E A town in E Ger-
Ilxmy, on the River *Elbe. The Reformation
begal here on 31 October 1517, when Martin
Luther nailed his 95 theses to the door of All
gints Churcll Population (11191): 87 000.

Wattgenstean, Ludwig (1E8e-19s1) Aus-
trian philosopher. His two major works are the
Tractatus Ingkophilomphkus (1921) and the
posthumously published Philoiophical lnvesti-
gctiofls (1953). In his earlier work he developed
the "picture theory" of language-words repre-
sent things by establishd conventions-but
later he considered actual usage to be more im-
portant than set convmtion.

Witwatetsrand (or the Rand) A ridge of
hills in NE South Africa. It extends about 150

km (99 mi) chiefly W of Johannesburg. It has
been worked for gold since the 1880s.

woad A branching perennial or biennial
herb, lsotis titrctorio, rEtive to central and S Eu-
rope. Formerly cultir.ated for the blue dye ex-
tracted from its crushed leaves, it is now rare.
Up to 120 cm tall, it has tiny yellow flowers.
Farntly.Crucifuae.

Wodehouse, Sir P(elham) G(renville)
(1881-1975) British-born writer, who became a
US citizen in 1955. In his many comic novels fea-
turing Bertie Wooster and his manservant

Jeeves, including The Inimitable leeves (1923) and
The Code of thewoosters (1938), he portrayed an
English upper-class society fixed forever in the
1920s.

Woden See oorN.

Wokingham a unitary authority in SE

land in Berkshire. Area: 179 sq km (69 sq
Population (2001): 150 257.

Eng-

. mr).

wolf A wild *dog, Canis lupus, of Eurasia and
North America. Wolves are 1,10-190 cm long in-
cluding the tail (30-55 cm). They live in packs

of 5-30 and feed mainly on mice, flsh, and car-
rion but also attack deer. Mating is often for
life. Wolves in colder climates are generally
larger and shaggier. There is an almost white N
Siberim race, while the Indian pale-footed
wolf is small and grey. See clso rruBER woLF.

Wolf, Hugo (1850-1903) Austrian composer.
He wrote 3N LiedeL ttle opera Der Corregidor
(1895), and an ]toliaf,Seref,adefot sting quartet.
He died insane.

@
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Wolfe, James (u7-59)British soldier. After
the outbreak of the Seven Years'War he was
sent to Canada" where he excelled in the cap-
ture of Louisberg (168). The following yar he

besieged the Marquis de Montcakn (U12-59)in
Quebec. His forces raled the udefended
Heights of Abraham and a pitched battle en-
sued in which both commanders were killed..
wolfe's victory established Britain's su-
premary in Canada.

wolfhound see BoRzor: IRrsH woLF-
HOUND.

Wolfit Sir Donald (1902-58) Brirish actor
md mmager. He acted all the major Shake-
spearean roles, receiving especial acclaim for
his Lear, first performed in 1913.

wolframite The principal ore of tungsten,
consisting of ferrous tungstate, (Fe,Mn)WO4 It
is brown, black grey, or reddish in colour and
is found particularly in quartz veins associated
with granitic rocks.

Wolfram von Eschenbach (c. 1t7vc.7zzol
German poet. His great romance, ParziJal
(c.1212), is the first C,€rman work to use the
story of the Holy Grail and is the basis of Wag-
ner's opera-

wolf spider A *spider, also called hunting
spider, belonging to a widespread family (ly-
cosid.aei over 775 species). Wolf spiders, up to 25
mm long, are dark brown r^dth long stout legs
and are usually active at night, hunting prey
rather tlan trapping it in webs. The female
carries the eggs and young.

Wollongong, Greater 342ss 1so52E A
city in Australia, in New South Wales. It in-
cludes the towns of Wollongong, Bulli, and
Port Kembla. Population (1991): 236010.

Wollstonecraft Mary (u59i7) British
writer. In 1797 she married the social philose
pher William Godwin (1756-1835). Her best-
known work is Avindication of the Rights oJ
Womml7?92),which argued for equal opportu-
nities for all in education She died after giving
birth to her daughter Mary, who married
*Shelley.

Wolsey, fhomas, Cardinal (c. 1475-1530)
English churchman and statesman; Lord Chan-
cellor (1515-29) under Henry VIII. As chancellor
he interfered unsuccessfully in the conflict
between Francis I of France and Emperor
"Charles V. Wolsey's attempts to raise taxes to
pay for his foreign policy encountered violent
opposition. He fell from power after failing to
persude the pope to annul Henry's marriage

to Catherine of Aragon and died on Ns way to
face trial in London.

Wolverlramfion I . 52 36N 2 08w A town in
centrd Englan4 in Wolverhampton unitary
authority, West Midlands. Metalworking and
engineering are the principal industries. Popu-
lation (1996 est): 244500. 2. A unitary authority
in W centra.l England, in West Midlands. Afea:
69 sq km (27 sq mi). Population (20011i2%!8.

wolverine A carnivorous m:rmmal, Gt;lo gulo,
also called glutton, inhabiting northern ever-
green forests of Europe, Asia and America It is
heavily built about 1 m long and weighing
about 25 kg, and hunts lemmings and hares.
Family Mustelidae.

womb (o/ uterus) The part of a woman's re.
productive tract in which the fetus develops.
The womb is a hollow muscular organ, con-
nected by the vagina to the outside and to the
ovaries by the Fdlopian tubes. In a nonpreg-
nant wollun the lining of the womb is shed at
monthly intervals (see MENSTRUATToN). Dur-
ing childbirth the womb, which is greatly en-
larged (about 30 cm long), undergoes strong
contractions to expel the baby.

wombatA bearlike *marsupial belonging to
the family Phascolomidae (2-3 species[ of Aus-
tralia (including Tasmania). The coarse-haired
wombat (Phascolomis ursinus) is about 1 m long
and has strong daws, which it uses for tun-
nelling. It feeds on grass, roots, and tree bark

Women's lnstitutes, ilational Fedcr'
ation of A British organization founded in
1915 to develop the quality, chiefly through
further education, of rural life for women.
Local institutes meet monthly to hear talks on
a wide range of subjects.

Women's Roya! Voluntary Service A
British organization founded in 11138 as the
Women's Voluntary Service (WVS). Its mem-
bers perform many voluntary welfare services,
including Meals on Wheels

wood The hard tissue of the stems and
branches of trees and shrubs, beneath the bark
consisting of *xylem cells strengthened with
deposits of lignin The central part of the
trunk-heartwood-consists of dead xylem.
Conifers are referred to as softwoods because
the rylem is porous; broad-leaved (angiosperm)
tres, which are called hardwoods, contain
more fibres and are therefore stronger.

Wood A family of English architects, known
for their contribution to town planning and
urban architecture. They mainly worked in
Batlr, which John wood the Elder (17u-Yl
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began to develop in the late 1720s. His work
was continued by his son John Wmd the
Younger (1728-811, who desigred the famous
Royal Crescent (1767-75\ and the Assembly
Rooms (U69-71).

Wood, Sir Henry (Joseph) (1889-1944)
British corductor. He is remembered for the
London Promenade concerts, which he estab-
lished at the queen's Hall, IondorL and which
continud at the Albert Hall after the queen's
Hall was bombed in World War II.

WOOdbiNE See HoNEYSUCKLE; VIRGINIA
CREEPER

woodcock A Eurasian gamebird, Scolopax

rusticola, occurring in woodland and generally
active at night. It has a stocky body, 34 cm long,
and a russet plumage with a dark-barred head
and a white-tipped tail. Woodcocks ttave long
bills and feed on worms and insect laroae. Fam-
ily Scolopacidoe (sandpipers, snipe).

woodcut A relief *printing technique. The
design is drawn on the surface of a block of
medium soft wood sawn along the grain" and
all the undrawn parts are cut away. The design
is then transferred to paper by pressing the
inled block onto ttle paper. The woodcut was
used in Ctrina (c.5th century AD) for textile de
sign but its history in Europe dates from the
14th century. Leading lSthrentury German
artists, such as "Dtirer and *Holbein the
Younger, used the medium to supreme effect.

wood engraving A technique of printing
images, refined in the 18th century by Thomas
Bewick (1753-1828). The surface of a hardwood
block, sawn against the grain, is cut away with
engraving tools to leave raised areas whictl
when treated with ink, will appear dark when
printed, in contrast to the white line of the in-
cised areas.

woodlouse A terrestrial crustacean of the
suborder Oniscoilea, found in damp shady
places under stones, logs, etc. Woodlice have a
body covering of armour-like plates. A com-
mon species is the pill bug or woodlouse (Ar-
madillidium vulgarel, abortt 17 mm long, which
rolls into a ball when disturbed Common gen-
era: Oniscus, Porcellio: otder'. Isoldo.

woodpecker A bird belonging to a family
(Picidae; about 220 species) occurring world-
wide except Madagascar, Australia, and New
Zealand r57 cm long, woodpeckers have mul-
ticoloured plumage, often barred or spottd.
Most are exclusively arboreal, chiselling
through bark with their long straight bills in
search of insects.

wood pigeon A large Eurasian *pigmn
Cofumba palumbus, which is a serious pest on
farmland 40 cm long, it has a predominantly
grey plumage with a black-tipped tail, brown-
ish back and wings, white wing patches, and a
green purple, and white neck patcll

Woods, Tiger lnarick w.; 19E- ) US
golfer. In 1997 he became (at 21) the youngest
Masters champion and the first Black golfer to
win a major championship. In 2000 he became
the youngest player to win all four major com-
p€titions and in 2001 the only player to hold dl
four titles at once.

wood sorrel A herbaceous plant of the
genus Oxalis (about 800 species), of temperate
and tropical regions, especially O. acetosello, of
Europe. This species has solitary white flowers.
Some species, including the vegetable oca (0.

tuberosol, have edible tubers. Family Oxoli-
doceoe.

woodwasp A *sawfly belonging to the fam-
ilies Xiphydriidoe (Europe and North America).
Sytexidae (North America), or Orilssidoe (world-
widel. Xiphydriidae larvae bore into deciduous
ffees. Sytexidae are restricted to the incense
cedar tree. Orussidae Lawae are external para-
sites on wooddwelling b€etle larvae.

woodwind instrumenb Blown musical
instruments in which a column of air is made
to vibrate either by blowing aoms a mouth
hole, as in the flute, or by making a single or a
double reed vibrate, as in the oboe, bassoon"
clarinet, and saxophone.

woodworm A wood-boring beetle of the
genus Anobium, especially the furniture beetle
(A. Wnctatum\S mm long, which damages fur-
niture and old buildings. The larrrae bore into
wood and emerge when adult. Famil)4 Anobi-
idte.

woo! Fibres obtained from the fleeces of do
mestic sheep. Elastic, resilient, and absorbent,
it is also an excellent insulator. Merino wool is
the best in quality. Wols from the 25 British
breeds vary widely, while New Zealand sheep
are crossbreeds of merino arrd Britistl The
wool of Asian sheep and mountain breeds is
used chiefly for carpets. Since World War II
synthetic fibres have been mixed with wool.

Woolf, (Adeline) Virginia (bora stephen:
1882-1941) British novelist, a ceDtral figure of
the *Bloomsbury group. Her novels in which
she used an impressioilstic style to capture the
fluidity of existence, include Mrs Dollway
(1925), To the Lighthouse $9n\ afi The Waves
(1931). She also wrote biographies and criticism,

q
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including the essays in Tht Common Reader
(1925-32), and voluminous diaries. She commit-
ted suicide by drowning. Her husband l€otrard
(Sidney) Wmlf (1880-1qt9), with whom she
founded the Hogarth Press in l9U, was literary
editor of the Nation (1923-30) and wrote five
volumes of autobiography (196tF59).

Woolley, Sir Leonaid (1880-1960) Brirish
archaeologist. He worked at Carchemish and
TeIl el-Amarna but is famous chiefly for his ex-
cavations at *Ut 

11922-34],.

woolly rhinoceros A rhinoceros belonging
to the extinct Eeil)s Coelodonta, which inhab-
ited Eurasia and North Africa during the Pleis-
tocene epoch (25 million to 100m years ago).
Well-preserved specimens show that it was a
large shaggyroated anirnal with two horns.

Woomera 31115 136ilE A town in cenrral
South Australia. The Anglo-Australian Long
Range Weapons Establishment was founded
here in 1947 and the site has subsequently been
used as a test range for missiles and other
weapons and a launching base for syuce satel-
lites. Population (latest est): 300.

Worcester 52 11N 213w A city in w central
England, the administrative centre of Here
ford and Worcester on the River Severn The
cathedral, begun in 1084, dates mainly from
the 14th century. At the battle of Worcester
(1651) Charles II was defeated by Cromwell. It is
traditionally associated with porcelain and
gloves but now has a diverse service-based
economy. Population (2005 est): 94 300.

Worcestershire A county in w central Eng-
land. In 1974 it was absorbed into the new
counry of Hereford and Worcester and lost
part of the N to the West Midlands: it was rein-
stated as a county in 1998. It is mainly agricul-
tural, with cattle breeding and fruit growing.
Industries include engineering and chemicals.
Area: 7742 sq km (674 sq mi). Population (2004
est): 552 00O. Administrative cmtre: Worcester.

word processor A software package for a
computer enabling documents, letters, etc., to
be created, edited, printd, and stored. Modern
word processors enable text to be justified and
correctly hyphenated, a variety of fonts and
weights of typefaces to be use4 tables and
footnotes to be automatically generated, and
graphics to be incorporated. Most word pro-
cessors are now capable of producing print-
quality documents.

Wordsworth, William (120-18so) British
poet. Bom in Cumberland, he became an en-
thusiastic republical during a visit to Revolu-

tionary France (1791-92l, In 1795 he met
S. T. *Coleridge, with u/hom he collaboEted on
Lyrical Ballads (17 1 a seminal work of the Ro
mantic movement. In 1799 he settled in the
Lake District, where, cared for by his wife Mary
and his sister Dorothy, he completed his mas-
terpiece, a verse autobiography entitled The

Prelude (completed 1805; published 1850). In this
and other poems he described his feelings of
union with nature. Dorothy's journals provide
details of their life in the Lake District.

work The product of a force and the distance
though which it causes a Hy to move in the
direction of tlle force. Work like energy, is
measured in *|rules.

workhouses Institutions set up in the 17th
century in Britain and elsewhere to provide
employment and shelter for paupers. The 1834

Poor Iaw Amendment Act made it necessary
for anyone seeking assistance to enter a work-
house, whidr because of their inhuman rules
soon became dreaded places.

World Banksee TNTERNATToNAL BANK FoR
RECONSTRUCTION AND DBVELOPMENT.

World Counci! of Churches Rn organiza-
tion of more than 20O Protestant and Orthodox
churches. A product of t}re ecumenical move-
ment, it was founded at Amsterdam in 1948,
with headquarters at Geneva"

World Cup An international association
football competition held first in 1930 and
thereaftet every four years (except during
World War II). It is organized by the F6deration
Internationale de Footbdl association (FIFA).
The winners have been Uruguay (1930,1950),
Italy (1934, 193& 1982" 2006), West G€rmany
179y, 7v74, 1990), Brazil (1958, 1962, 1970, 1984
2002), England (1966), Argentina (1978,1986), and
France (1998).

World Health Organization (wHo) A
specialized agency of the *United Nations es-

tablished in 19.t8. WHO supports progriunmes
to eradicate diseases, carries out and finances
epiderniological research, trains health work-
ers, strengthms national health services, and
has established international health regula-
tions; it also provides aid in emergencies. Its
headquarters are in Geneva.

World Meterological Organization
(WMO) A specialized agency of the *United

NatioN establishd in 1951 wit}l the aim of
standardizing international meteorological ob
servations and improving the exchmge of
weather informatio[ Its headquarters are in
C,eneva-
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World Trade center (wTc) A building
complex, desigaed by Minotu yamasaki, that
formerly stood in New York's Manhattan dis-
trict. When the building opened (1974), its 417

m (1368 ft) and 415 m (1352 ft) towers were the
tallest in the world. In the infamous terrorist
attack of *September 11 2001, each of the tow-
ers was struck by a hijacked airliner, caught
fire, and collapsed from the top downwards.
Aromd 2800 people were killed including sev-

eral hundred emergency workers and all 156
passengers and crew on the aircraft.

World Trade Organization lwro) An or-
ganization set up to succeed the General Agree-
ment on Tariffs and Trade (GATT) from 1 Jan,
1996. Its aim is to raise standards of living
worldwide by liberalizing international trade.
There are currently 150 member states. The
secretariat is based in Geneva-

World War I (1914-18) The Great War be-
tween the Allied Powers including countries of
the British Empire, France, Russia" Belgium,

Japan, S€rbia Italy (from May 1915), Portugal
(from March 1916), Romania (ftom August
1ln6), the USA (from April 1917), and Greece
(from July 1917) on one side, and the Central
Powers, including Germany, Austria-Hungary,
Turkey (from November 1914), and Bulgaria
(from October 1915) on the other. Its causes in-
cluded fear of the German Empire's Europem
and colonial mbitions. Tensions among EurG.
pean powers were expressed by the formation
of the *Triple Alliance and of the *Triple En-
tente The immediate cause of the war lay in
the conflict of interests between Russia and
Austria-Hungary in the Balkans. On 28 June
1914 the heir to the AustroHungarian throne,
Archduke Francis Ferdinand was assassinated
at Sarajevo by a Serbian nationalist and on 28

July Austria-Hungary with German support,
declared war on Serbia- On 29 July Russia mobi-
lized its forces in support of Serbia: on 1 Au-
gust Germany declared war on Russia arrd on 3

August, upon France. Germany's invasion of
Belgium brought the UK into the war at mid-
night on 4 August.

Western Front'. German strategy at the start
of the war was based on the Schlieffen plan"
which envisaged a rapid flanking movement
through the Low Countries. The German forces
under von Moltke advanced rapidly through
Belgium until they were forced by the British
Exp€ditionary Force (BEF) and the French
under Joffre, at the first battle of the Marne
(5{ S€pt), to retreat across the River Aisne. C,er-
many's effort to reach the Channel was
thffirted at the first battle of Ypres (12 Oct-11

Nov) and tlle combatants settled to futile
trench warfare. 1915 saw inconclusive battles
at Neuvechapelle (March), again at Ypres
(April-May), where the cermans used poison
gas for the first time, and at Loos (Sept). On 21
February 1915, the Germans launched a crip-
pling attack on the French at Verdun but on 1

July Haig, who had succeeded Sir John French
as commmder of the BEF, opened the battle of
the Somme, during which *tanks were used (by
the British) for the first time: the Allies lost
some 600000 men and the Germans about
650000. In early 19U the Germans under Lu-
dendorff withdrew behind the *Hindenburg

linel in April Haig took Vimy Ridge (with the
loss of 132 000 men); but the French campaign
in Champagre was disastrous and command
passed to P6tain. With the USA (incensed by
German *submarine warfare) now participat-
ing, on 31 July Bdtain launched the third battle
of Ypres and by 6 November had taken Pass-

chendaele (wirh 2,15000 British losses). In
spring 1918 Germany thrust a bulge in t}Ie Al-
lied line, which the Allied commander in chief,
Foch wiped out at the second battle of the
Marne. In September the Hindenburg line was
broken by Haig between Saint Quentin md
Cambrai. By October C,ermany was suing for
peace.

Eastern Front and Balkans: in August 1914 the
Russians advanced into E Prussia but were de-
feated at Tannenberg. When late in M14
Turkey attacked Russia in the Caucasus, the Al-
Iies launched the Gallipoli empaip".in which
Australian and New Zealand forces played a
major part (see ANzAc). It failed to break
through the Dardanelles and by January 1915.

the Allies had withdrawn Germany's offensive
in the summer of 1915 secured Polmd. most of
Lithuania and Serbia Meanwhile, the Allies
landed at Salonika the ersuing ifacedonian
campaign continuing until Bulgaria capitu-
lated in September 1918. Russia collapsed fol-
lowing the Russian Revolution (March 1917) and
signed the Treaties of Brest-Litovsk.

Middle East the Mesopotamiatr emlnign
intended to protect oil installations, \,as
launched on 6 November 1914. However, the Al-
lies failed to take Baghdad (November 1915) and
in April 1916 they lost Kut al-Amara to the
Turks. In February [r17 it was retaken and. in
March Baghdad fell Meanwhile the AIIies had
invaded Pdestine and, aided by the Arab revolt,
Allenby took Jerusalem in December 1917: his
victory at Megiddo (September 1![8) and cap
ture of Damascus and Aleppo finally crushed
the Turks.

Ir4l)4 the Italiar front \,Es maintained along

@
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the River Isonzo through 11 battles until 1917,

when the Italians were defeated by Austria-
Hungary at Caporetto (Oct-Nov). In October
1918 Austria-Hungary was defeated at Vittorio-
Veneto and in November apitulated-

War at se6 and in the air: at sea the larger
British navy was dominant in the North Sa
German raids on the English coast were repu-
diated by Beatty's victory at Dogger Bank in
January 1915. The indecisive battle of Jutland
(31 May 1916) was the only engagement be
tween the main fleets. The real threat to the AI-
lies at sea came from the German U-boats,
which sunk some 6000 ships, including the
Lusitania. World War I was the flrst war in
which aircraft were used: in 1915 German Zep-
pelins began to attack British cities and in 1917

aircraft were also thus employed. Some air
combat took place on the Western and Eastern
Fronts and towards the end of the war the
newly established Royal Air Force was bomb-
ing German cities.

Conclusior with the defeat of the Turks md
Bulgarians in September 1918 and of Germmy
on the Western Front and Austria-Hungary in
Italy in October, revolt broke out in cermany.
On 9 November the German emperor, William
II, fled and on 11 November C,ermany signed
the amistice. On 18 January 1919 the Allies met
at the *Paris Peace Conference to determine
the peace settlement, which was signed byGer-
many (the Treaty of Versailles) on 28 June. The
Allies lost some 5 million lives (of which 3 mil-
lion were French and Russian) in the war; the
Central Powers lost some 35 million (of which
3 million were German and Austro-Hungarian).
2l million combatmts were wounded.

World War Il (1939-45)The war between tlre
Allied Powers, including countries of the Com-
monwealtlr, France, the Soviet Union (from
June 19U), the USA (from December 1911). and
China (from December 1941) on one side, md
the *Axis Powers, including Germany, Italy
(from June 1910), and Japan (from December
1941) on the other. The war was caused by the
failure of the Paris Peace Conference to pro
vide for intemtioml security and by the ter-
ritorial ambitions of Nazi Germany under
Adolf Hitler. In March 1938 Germany annexed
Austria (see ANScHLUSS)and in September, fol-
lowing the *Munich Agreement, the *Sudeten-

land. In March 1939 Hitler occupied the rest of
Czechoslovakia On 23 May Hitler came to an
agreement with Mussolhi's Italy, which in
April had conquered Albania- Hitler's and Stal-
in's nonaggression pact foUowed on 23 August
and Britain, France, and Poland made an agree-
ment of mutual assistance on 25 Aug. On 1 Sep

tember Germany invaded Poland and two days
later Britain md France declared wr on Ger-
many.

Western Europe (1939-41): by 27 September
Poland had succumbed to the German
Blitzkreig. The Soviet invasion of Finland (see

RUSSO-FrNNrsH wAR) brought Finnish capitu-
lation by March 1910 and in April Germany in-
vaded Denmark and Norway. The Allied failure
in Scandinavia led to Neville Chamberlain's
resignation and on 10 May, the day that Ger-
many invaded Belgium and the Netherlands,
Ctrurchill became Britain's prime minister. The
German adrrance outflanked the *Maginot line
and split the Allied forces: on 26 May an Alied
evacuation from the Continent was ordered
Between 29 May and 4 JuDe some 338 226 Allied
troops were rescued from Dunkirk On 22 June
P6tain signed the French armistice with Ger-
many, following whidr Frendr resistance to
the Axis Powers was directed by de Gaulle from
London, where he organized the Free French

Britain now faced an imminent German in-
ruion. In August and September l9{o, the
*Luftwaffe attacked SE England and then Lon-
don in a series of daytime raids- In October Ger-
man bombing was carried out at night and
extended to other British cities. The Luftwaffe
failed to cripple the RAF and by the end of Oc-

tober the battle of Britain had been won by the
RAF under Dowding. The RAI lost 915 aircraft
in the conflict and the Luftwaffe some 733..

AfrXa and the MiMle Easl (194043tr in Sep-
tember l9r() Ita]y advanced from Libya into
Egypt but was forced to retreat by Wavell's
troops. By 6 February 1941 the Allies had cap-
tured 113000 Italian soldiers but their success

was underrnined by the arrival in N Africa of
Rommel and the C,erman Afrika Corps. In
March Wavell's force was weakened by the dis-
patch of troops to aid Greece (Yugoslavia and
Greece fell in April, and Crete in May) and re
treated to the Egtrrytian border.

In November Auchinlck (who had replaced
Wavell in July) launched an offensive against
Rommel but by Jmuary 1942 had been forced
to take up a defensive position at El-Alamein,
inside the Egyptian frontier. In August
Auchinleck was replaced by Alexander and
Montgomery became commander of tJ:e
Eighth Army. In the decisive battle of Alamein
(23 Oct-4 Nov) Montgomery defeated Rommel,
forcing his retreat along the N African coast.
On 8 November an Anglo-US force under Eisen-
hower landed on the cGst of French N Africa
The French under Darlan surrendered and the
AIIies advanced through Tunisia to meet (7

April 19A) with Montgomery's Eighth Army.
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On 7 May the Allies took Bizerta and Tunis md
on 13 May the Axis forces surrendered (some
248 000 troops were captured).

In East Africa" Wavell had taken Addis
Ababa from the Italians in April 19fl and had
secured Ethiopia and British Somaliland (cap-
tured by Italy in August 1910) by May. In the
Middle East, in April Britain occupied Iraq, by
June Lebanon and Syria were in Allied hands,
and in Auglst the Allies gained control of Iran.

Italy (1943-451. on 10 July 1913 Alexander's
army group (the Eighth under Montgomery
and the US Fifth Army), under the supreme
comma[d of Eisenhower, Ianded in Sicily. On
25 July Mussolini fell and on 3 Sept the Italian
armistice was signed and the Allies landed on
the Italian mainland The Germans held back
the Allies at the OrtonaCarigliano line until an
Allied offensive, launched on 12 May 1944 suc-
ceded in breaking through to Rome (4 June).
Bologna and then Milan were taken in April
1915 and on 2 May Trieste fell.

Eostern Front (1941-45): Germany, with Fin-
land, Hungary, and Romania invaded the SG

viet Union on 22 June 1911. The Axis forces
took the Crimea and the Ukraine in the S, be-
sieged Leningrad (St Petersburg) in the N, and
by November werein sight of Moscow. The Sc
viets staged an effective counterattack in the
winter of 1941-42 brtt C€rmany retaliated in
June and by August the battle of *Stalingrad

had begun. Following this heroic Soviet vic-
tory, the Germans launched a new offensive in
July but were gradually forced back until
expelled from Soviet soil in Augut 194. Al
23 August the Soviet Union secured a Roman-
ial armistice md on 19 Sept, a Fiilrish ar-
mistice. Also in September Bulgaria declared
war on Germany and the C€rmans evacuated
Greece. On 5 October Belgrade fell following
collaboration between the Red Army and Tito's
Partisans. In October Soviet troops invaded
Germany and in January 1915 launched a final
offensive, taking Poland, Austria, and Hungary
and entering Czechoslowkia. Berlin fell on 2
May, shortly after Hitler's suicide.

Western Front (1944-45): on 6 June 19,14, D-
Day, the Allied iavasion of Normandy began
under Eisenhower. The RAF Bomber Command
had prepared the way with heavy strategic
bombing, including the bombing of C,erman
cities. By 2 July one million US and British
troops had landed. The British under Mont-
gomery tmk Caen and US troops, after cap-
turing St LO Uuly), invaded Brittany. The
Carndians tmk Falaise on 17 August, shortly
after US and French troops had landed in the
South of France from the MediterranearL On

25 August Paris fell to the Allies, who no\ / ad-
vanced into the Ruhr.

At the battle of Arnhem in September air-
borne troops were withdrawn after sustaining
heavy losses. That December the G€rmans
launched a counteroffensive (the battle of the
Bulge) in the Ardennes region of S Belgiun US
troops forced the Germans to retreat in Janu-
ary 1945 and the final Allied offensive was
launched. The Rhine was crossed in March and
by 1 April the Ruhr was encircled On 4 May
Montgomery accepted the surrender of Ger-
mm forces in NWGermany, Holland, and Den-
mark at Luneburg Heath. On 7 May the
Germans signed a general surrender at Reims,
which was ratifi,ed two days later in Berlin

War at seo: The battle for control of the sea

routes, known as the battle of the Atlantic, was
fought from December 1939, when the German
GraJ SWe inflicted considerable damage on
HMS Exerer in the battle of the River Plate in
the S Atlantic. In November 1910 a successful
naval air attack was launched on Taranto and
in March 19fl at Cape Matapan the British
Mediterranean fleet thwarted an Italian at-
tempt to prevent the transfer of British troops
from Egypt to Greece. In May the Hood was
sunk by the Bismarck and, three days later, the
Dorsetshire sunk the Bismorck. However, as in
World War I, the major threat was posed by
the German U-boats. These were most effective
early in 19{3 but by the summer, partly owing
to the introduction of Allied escort carriers, 37

U-boats had b€€n sunk and the battle of the At-
lantic was over.

Asia (1941-45): the Japanese attack on Pearl
Harbor on 7 December ]911 initiated a truly
'world" war. On 10 December Germany and
Italy declared war on the USA and the second
Sino.Japanese War became part of the wider
coDflict.

Japaa invaded Malaya on 8 December md
captured Hong Kong (25 Dec), Manila (3 January
1912), and Singapore (15 Feb). The Dutch East In-
dies fell on 10 March and the Philippines and
Burma in May. However, the US naval and air
victories of the *Coral Sea (4-8 May), Midway
Island (4-6 June), and *Guadalcanal (Aug) then
halted Japan's eastward expansion. In October
1944 the Japanese fleet was decisively defeated
at Leyte Gulf md the Allied conquest of Manila
(February 1915), the Philippines Uune), and Bor-

neo (May-June) followed. Burma was recon-
quered by the 14th ('forgotten") Army under
Slim Uanuary-May llMs). Japanese resistance
was fimlly ended by the atomic bombing on 5
and 9 August respectively of Hiroshima and

@
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Nagaski, and Japan formally surrendered on
14 August.

Condusion: in May 1945, with the fall of
Berlin, the war in Europe was over. The post-
war settlement was decided at the *Potsdam

Conference in July and August (see also TEH-
RAN CONFERENCE; YALTA CONFERENCE).

In the course of the war Germany lost some
3.5 million combatmts and 780000 civilians. In
contrast the UK lost some 264,143 combatants
and,92673 civilians. The Soviet Union lost 11

million combatants and 7 million civilians; the
Japmese 1.3 million md 672000 respectively;
md the USA 292131and 5O00. In addition some
57 million Jews died in Nazi concentration
camps.

World Wide Fund for Naturc 0Il,wR Ar
international organiation dedicated to the
conseroation of endangered species and their
natural habitats. Founded in 1961 as the World
Wildlife Fund, it has financed projtrts both in
Britain and abrmd. The international presi
dent is HRH the Duke of Edinburgh.

worm A soft-bodied elongated invertebrate.
The term is applied to members of several dif-
ferent groups, especially *earthwoms and
various parasitic species, and sometimes the
larvae of insects. See also ANNELID woRM:
FLATWORM; NEMATODE: RIBBONWORM.

Worms 4938N 823E A town in SWGermany,
on the River Rhine. Heavily bombed during
World War II, it has an 1lth<entury cathdral
and synagogue (7034],. Historyi in the sth cen-
tury AD it was the capital of Burgundy. Among
the imperial diets (assemblies) held here was
rhat of 1521 at which Luther refused to recant.
It was annexed by France in 179 and passed to
HesseDarmstadt in 1815. Population (1991):

n430.

wormwood An aromatic herb or shrub of
the worldwide gerrt$ Artenisia (about 200
species), especially L absinthiuln" which is
found in grasslands of the N hemisphere and is
the source of absinthe. Up to 80 cm high, ir has
small yellow flowers. Family: Compositae.

Worthing 50,18N 023W A resort in S Eng.
lan{ on the West Sussex coast. Nearby on the
South Downs is the neolithic Gssbury Ring.
Population (1991): 95 732.

wotan see oorx.
Wounded Knee The site in SW South
Dakota (USA) of the last confrontation (29 De-
cember 1890) between the Indians and US
troops. Fearing an uprising among t}te discon-
tented Sioux, troops killed over 200 men,

women, and children at Wounded Knee creek.
In 11r/3 two Indians were killed when the
American Indian Movement occupied the vil-
lage of Wounded Knee in protest against gov-
ernment Indian policies.

wrack A large brown *seaweed of the order
Fucales, found almost worldwide on roclgr
shores. Leathery branching fronds arise from a
cirdar rootlike anchor (holdfast), often bear-
ing air bladders to aid flotation Examples are
bladderwrack (Fucus vesiculosus) and serrated
wrack (F. serattrs).

wrasse A flsh of the family lnb|idae (3N
species) found near rocks or coral reefs in shal-
low tropical and temperate seas. It has a slm-
der often brilliantly coloured body, 5-200 cm
long, long dorsal and anal fins, and thick lips.
Otder: Perciformes.

wleckfish A carnivorous fistr, Polyprirrn
aflerkanus, also called stone bass, found in
Mediterranean and Atlantic offshore waters. It
has a deep heavy body, up ro 2 m long, dark
brown above and yellowish below, a large head,
and a jutting lower jaw. Fantiy. Serranidae:
ordet: Perciformes.

wren A small brown bird belonging to a fam-
1ly (lrogldytidae; 63 species) found driefly in
South America Wrens are F22 cm long with
sharp slender bills and short cocked tails. The
only Eurasian species, Tt oglodytes trogtodytes, is
about 10 cm long and has a reddish-brown
plumage with barring on the wings and tail.
The name is also given to the families Maluri
dae (Australian wrens) and Xenicidoe (New
Zealand wrens).

Wren, Sir Christopher (1G32-u23) English
ardritect. He was a founder member of the
Royal Society and later its president (168&-82).

His first designs were for Pembroke College
chapel" Cambridge (1663) and tlle Sheldonian
Theatre, Odord (1654). Within days of the *Fire

of London Wrm produced a new plan for the
whole Cit,4 although this was rejected he wes
commissioned to rebuild 51 City churches and
some 35 company halls. Basing marry of his de-
signs for the churches on Vitruvius'Roman
basilica Wren showed enormous ingenuity in
fitting his buildings into the old sites. His de,
sign for St Paul's Cathedral was accepted. after
many modifications, in 1575. His later buildings
include the creenwich Hospital (begun in
1694).

wt6tlang A form of unarmed combat, in
wNch two people attempt to throw and hold
each other dowL It first became an Olympic
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sport in 7MBc. In GraeccRonan wrestling
holds on the body below the waist and the use
of legs to hold or trip are not allowed. They are,
however, allowed in freestyle wrestling In
both styles a wrestler wins a match by securing
a fall (throwing his opponent onto his back and
pinning both shoulders to the mat for one sec-
ond) or by accumulating the most points ac-
cording to a complex scoring system. Sumo is
the higtrly popular Japanese style in which the
wrestlers, usually weighing around 130 kg (20
stone), attempt to force each other out of the
ring- See also.Juoo.

Wrexham 1.5303N 300W A town in North
Wales, in Wrex}am Eounty borougll It is a
market town" manufacturing chemicals and
metal goods. Population 17997ll:. 40674. 2. A
county borough in N Wales, created in 1995
from part of Clwyd- Area: 500 sq km (93 sq mi).
Population (2001): 128 42.

Wright Frank Lloyd (18d9-tese) US archi-
tect. He first demonstratd his originality in a
series of Chicago houses between 1900 and 19(D,
the most famous being the Robie house (1909).

Later buildings include the Johnson Wax fac-
tory at Racine, Wisconsin (1935-39), Taliesin
West (1938), his winter home in the Arizona
desert, and the Guggenheim Museum (1959).

Wright Orville (lsn-ts4s) US aviator, who
with his brother Wilbur Wright (1867-1912) is
usually considered to have made the first pow-
ered and controlled flights (17 December 1903).
They took place near Kitty Hawk, North Car-
olina" and in the second, lasting about a
minute, the aircraft flew 250 metres.

Wroclaw (German rnme: Breslau) 5105N
17 00E A city in SW Poland, on the River Oder.
Founded during the 10th century, it suffered
severe damage in World War II under siege
from the Soviet armies (1915). PopuJation (1999
estl:637 877.

wfought iron An almost pure form of irorL
often with less than 0.1% carbon It was origi-
nally produced by repeatedly hammering and
folding hot *pig iron to squeeze out the impu-
rities. The puddling process has now super-
seded hand working.

Wuhan 3035N 11419E A port in E cenrral
China at the confluence of the Yangtze and
Haa Rivers. Formed by the amalgamation (1950)

of the ancient cities of Hanftou (or Hankow),
Halyang, and Wuchang, it is the commercial
and industrial centre of central China Popula-
tion (2000): 3 9U 824.

Wuppertal slosN 71oE A city in NW Ger-
many, in the *Ruhr. lt was formed in 1929 from
six towns, including Elberfeld, and was heavily
bombed in World War II. Population (1999 est):
s70700.

Wtirzburg 49,1t}N 957E A city ir SW C,er.
many, on the River Main. The former episcopal
residence 17720-4), containing frescoes by
Tiepolo, was damaged in World War II but
later restored- Population (1999 est): 126 000.

Wuxi (or Wu-hsl) 3135N 12019E A ciry in E
China, on the *Grand Canal. A major grain
market since the 7th century AD, it is also an
industrial centre. Population (1999 est): 940 858.

Wyatt, Sir Thomas (1503-42) English poet.
With Henry Howard Earl of *Surrey, he intro-
duced Italian verse forms and metres, notably
the Petrarchan somet, into English poetry.96
of his poems, together with 40 by Surrey, were
included in Tottel's Miscellany (75571.

Wycherley, William (1640-fl6) English
dramatist. He wrote four comedies, notably lhe
Cotntry WiJe (1675) and The Plain Dealer (11676],,

adapted from Molidre's k Misanthrop. His
plays are more fiercely satirical than those of
his fellow Restoration dramatists.

Wycliffe, John (c.1329_s4) English religious
reformer. An Oxford philosopher, he made in-
creasingly radical criticisms of the Church, re-
sulting in his condemnation as a heretic. He
attacked the doctrine of transubstantiation
and emphasized the importance of the Bible, of
which he supervised the first English transla-
tion from the latir Wycliffe's adherents, the
*Lollards, were forerunners of English Protes-
tantis[L

Wye, River A river in E Wales and W Eng-
land. Flowing mainly SE from Plynlimmon it
joins the River Severn near Chepstow. Length:
210 km (130 mi).

wyoming one of the mounrain states in the
NW USA Its natural resources include oil nat-
ural gas, urmium, coal, trona" bentonite c1ay,
and iron ore. Livestock production dominates
farming. Tourism is significant with such at-
tractions as the Yellowstone National Park His-
tory. Wtt of the territory acquired from
France by the Louisiana Purdrase (1803), the ar-
rival of the Union Pacific F.ailway (1857-69)
brought settlement in the S and the area be
came a state in 1890. Area: 253 5!)5 sq km l9 914
sq mi). Population (2000): 493782. C.apital:
Ctreyenne.
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xenon (Xe) A noble gas, present in the atmos-
phere and discovered in 1898 by Sir William
Ramsay and M.W.Travers (1472-1961), in the
residue of distilled liquid air. The first noble
gas compounds were discovered by Neil
Bartlett (1932- ), by reacting xenon with
diorygenyl platinum hexafluoride (O-,PtF-u) to
form Xe.PtF;. Xenon is used in special lamps
and the radioactive isotope lBXe is produced in
nuclear reactors. It is a 'poison,' i.e. a neutron
absorber, and is a crucial factor in the control
of the chain reaction (see NUCLEAR ENERGY).

At no Y;at wt 131.3; mp -U1r6'q bp -108"C.

Xenophon (c.430-c.354 Bc) Greek historian
and soldier. He was born in Athens and became
a disciple of Socrates. In 410 he led a group of
10000 Greek mercenaries in a heroic retreat
through the hostile Persian Empire to the
Black Sea, after their commander, Cyrus, was
kiiled in battle. This feat formed the subject of
his best-knom work, the Anabosis. His other
works include Memorobilia, Apology, and Sym-
posiun which deal with Socrates.

xenopht/te A plant that lives in a hot dry cli-
mate and is adapted for conserving water.
Cacti, for example, often have spiny leaves (to
prevent water loss) and green succulent stems
(in which water is stored). A xeromorph is a
plmt that shows some of the features of xero
phytes but may not live in desert areas.

Xeiles I (d,l6s Bc) King of Persia (485-465).
Having brutally repressd revolts in Egypt, he
invaded Greece (see cREEK-pERsrAN wARs) in
480. However, ddeat at Salamis (.180), Plataea
and Mycale (479), and the consequent revolt of
the Asiatic Greeks forced him to withdraw.
This tyrannous ruler and compulsive builder
m usassinated in a court intrigue.

Xhosa ,q Bantu people of the *Transkei

region of South Africa Many Xhosa are mi-
grant labourers in other areas of South Africa-
Their language employs click sounds borrowed
from the "Khoisan languages.

Xi An (Hsian or Sian) 3416N 10854E A city in
central China" on the wei Ho Eiver). It contains
many Tang pagodas md a noted museum. His-
tor,4 as a Tang capital (618-906 AD) it attracted
many Buddhist, Muslirn, and Christian mis-
sionaries. After 1935 it was a Guomindang (Na-
tionalist) base. lt is now an industrial centre
Population (1999 est\: 2 D4790.

Xi Jiang (or Hsi Chiang)The most important
river in S China, rising in Yunaan province and
flowing E to form the densely populated Can-
ton delta and the Zhu Jiang. Length: about 1900

km (1200 mi).

Xingrt River (Portuguese name: Rio Xingu)
A river in central Brazil rising on the Mato
Grosso plateau and flowing generally N to
enter the Amazon delta- LengtnL 1932 km (1200

mi).

Xiong Nu (or HriungFnu) Turkish and Mon-
gol tribes on the N and NW borders of China
which threatened Chinese security from about
500 Bc. The Chinese attempted to control the
Xiong Nu by building the Great WaIl of China
mrrying their daughters to Xiong Nu leaders,
and trading with then
Xochimilco rgoaN 9909w A tom in central
Mexico, on lake Xochimilco. It is famous for
its floating gardens, which originated as soil-
covered rafts and have since become islands.
Population (latest est): 271 000.

X-ray dif'fraction The *diffracrion of rx-
rays when they strike a crystal The angle
through which the X-rap are diffracted de-
pends on the spacing between the different
planes in the crystd in a manner grven by
*Bragg's law. The technique is us€d in studying
crystal structure.

X-rays Electromagnetic radiation lylnC be-
tween ultraviolet radiation and gamma rays in
the electromagnetic sp€ctrull X-ra5s my
have wavelengths between 10+ metre and 10tr
metre. Discovered by Wilhelm *Roentgen in
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1E95, they are prduced when heavy metal
atoms are struck by sufficiently energetic elec-
trons, as in an X-ray tube. The elatrons in an X-
ray tube are prducd by a heated cathode in
an evaoEted tube and acceleratd to the
heavy-metal anode by an electric fleld. The col-
lisions knock inner electrons from the atoms,
X-rays being emitted when the vacancy is filled
by outer electrons. X-rays cause ionization in
gases and penetrate matter. X-rays have many
uses in medical diagnosis, *radiotherapy, struc-
tural analysis, and the study of crystals (X-ray
diffraction).

xylem A plant tissue specialized for the
transport of water and salts. The rrain ctlls are
tubelike, with their walls strengthened by de-

posits of *lignin ln trees and shrubs the lignin
deposits eventually block the tubes com-
pletely: this tissue forms *wood, and new sec-
ondary xylem is produced.

xylene (0r dimethy! bemene: C6H4(CH3),)A
colourless toxic flammable liquid consisting of
a mixture of three isomers. It is obtained by
fractional distillation of petroleum and is used
as an aviation fuel and as a solvent.

xylophone A pitched percussion instru-
ment, consisting of a frame on which wooden
bars in the pattern of a keyboard are fixed,
each with a tubular metal resonator beneath it.
It is played with two sticks. Orchestral xylc
phones usually have a compass of three oc.
taves.
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Yahweh The conjectural pronunciation of
one of the Hebrew mmes of God The me
YHWH (the Tetragrammaton or "four-letter'
name) occurs often in the Bible: out of rever-
ence it was traditionally not pronounced ex-
cept by the high priest when he entered the
Holy of Holies. "Jehovah" represents another
attempt to pronounce this name.

yak A shaggyroated wild ox, Bos grunniens,it-
habiting mountain pastures of central Asia-
Yaks have long been domesticated for draught
purposes and milk; their dung is used as fuel.
Wild yaks, up to 2 m high with long upward-
curving horns, are larger than domestic yaks
md are always black.

Yale Universi$ One of the oldest universi
ties in the USA (founded 1701), situated at New
Haven" Connecticut. It is named after Elihu
Yale (1648-172f), who donated his books to the
college.

Yalta Conference (1915) The conference,
held at the Black Sea port of Yalra, towards the
end of World War II attended by F. D. Rmsevelt
(USA), Stalin (Soviet Union), and Churchill (UK).
They agreed upon the postwar occupation of
Germany md decided that C,€rman surrender
must be unconditional. Stalin a.lso gave assur-
ances (subsequently broken) that free elections
would be held in Poland and other coutries of
E Europe occupied by the Red fumy.
yam A twining herbacmus plant of the genus
Dioscolea, cultivated in wet tropical regions for
its edible tubers. Tubers can reach a length of
2.6 rn and a weight of ,15 kg; species comrnonly
cultivated are D. olota (white yam), D.totund,ata
(white guinea yaml, D. batatos (Chinese yam),
artd D. cayenensis (yellow yam). Family: Dioscore-
aceae.

Yamasaki, Minoru (1912-86) US architect.
His €rliest buildings, such as Missouri's St
Louis airport (1953-55), were remarkable for
their simple but dranatic elegance. However,
later works, such as the "World Trade Center

in New York (1970-2), employed controversial
pseudo{othic elements.

Yamoussoukro 6,19N s17w The capital of
C6te d'Ivofue. Yamoussoukro was chosen u an
inland replacement for the old capital of Abid-
jan in 1983. It includes the largest basilie in
the world, completed in 1989. Population (1995

est): 110 000.

Yang, Chen ting (1e22- ) Us physicist,
born in Chin+ who shaed the 1957 Nobel Prize
with his countryman Tsung-Dao Lee (1926- )
for their theoretical work suggesting that par-
ity would not be conseryed in the *weak in-
teractioL This was quickly confmed by
observations of beta decay.

YangEe River (Chinese name: Chang Jiang
or Ch'ang Chiang) The longest river in China
and the third longest in the world. Rising in
mountains on the Tibetan borders, it flows E to
the East China Sea via an extensive delta- The
Ymgtze is one of Ch.ina's main transport
routes. Work on the Ymgue daD, the world's
biggest hydroelectric and floodcontrol project
near Yichang, began in 1991 and is due to be
completed in 2010. There are also plans to di-
vert some 10% of the Yangtze's waters to desert
areas thousands of miles to the N. Length: 6380
km(3%ami).

Yaound6 (or Yaunde) 351N 11318 The capi-
tal of Cameroon. Founded in 1888, it has been
capital of Cameroon since 1922 (except during
World War II). Population (1992 est): 800000.

yarow (or milfoil) A medium-sized peren-
nial herb, Achillea millefolium, with small white
flowers, common in lEstures in temperate
Eurasia- Family: Composit oe.

yaws A chronic tropical disease caused by a
*spirmhaete bacterium, Treponema Wrtenue. lt
mcurs mostly among Imr children md is
spread by skin contact. After an incubation pe-
riod of three to four weeks a growth appears
on the thighs or buttocks; later, multiple
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growths appear all over the skin. If not treated
the disease en be very disfiguring. Treatment
with peDicillin is highly effective.

year The time taken by t}le earth to complete
one revolution around the sun. This is equal to
the period of the sun's apparent motion
around the *ecliptic. The tropical year, of
365.2422 days, is the interval between two suc-
cessive passages of the su through the vernal
*equinox. The sidereal year, of 365.2564 days,
rders to successive passages of the sun
through a point relative to the background
stars. These periods differ because of the *pre-

cession of the equinoxes. See also CALENDAR

yeaSt A singlerelled fungus that is capable of
fermenting carbohydrates and that repro
duces asexually by budding new cells from its
surface. Strains of Saccharomyces cereyisiae arc
widely used to cause *fermentation in baking,
brewing, etc. Yeast extracts are used as a food
for their high vitamin B content. Phylum: /s-
cofiycoto-

Yeats, William Butler (185s-19rtte) Irish
pffit and dramatist. His best-known poems,
many of which appeared in The Tower (1928) and
Thewinding Stair (1929), are mainly tragic med-
itations on personal and political themes.
Among tlem are "Easter,1916,'"The Second
Coming," and "Sailing to Byzantium." He wx
an admirer of the Irish natiomlist Maud Gorne
(1866-1953), who inspired many of his love
poems, and \^rith Lady Gregory (1852-1932) he
founded (1904) the Abbey Theatre, Dublin. He
was a senator of the Irish Free state l]g22-281
and won the Nobel Prize in 1923. His brother
JacI( Butler Yeats (1871-1957) was a noted
painter.

yellow fever An acute viral infection trans-
mitted by female mosquitoes of the genus
Addes, which occur in tropical rain forests.
After an incubation period of 3-14 days the pa-
tient develops a fever with aching muscles. In
severe cases the virus affects the liver causing
jaundice @ence the name), the kidneys, and the
hearu death may result from liver or heart
failure. There is no specific treatment but two
kinds of vaccine can prevent it.

yellow-green algae Algae of the phylum
Arysoph))ta lak)tt 6000 species), which are yel-
low-green to brown in colour. Most are unicel-
lular or colonial and they form a major
constituent of plankton (see also DIAToMS).
Most reproduce asexually by spores.

yellowhammer A Eurasian *bunting, Em-
befiza citrinella, that occurs on farm.land and

roadsides, where it feeds on grain and seeds.
About 16 cm long, the male has a bright-yellow
head and underparts, chestnut rump, and a
brown-streaked back: females are less colour-
fuI.

Yellow River lctrinese name: Huang He or
Huang Ho)A river in China, rising in t}re Wand
flowing E to the Gulf of Chihli via a fertile
delta Its diversion during the Japanese inva-
sion (1938) caused the death of 900000 people.
Length: about 4350 km (2700 mi).

Yellow Sea (Chinese name: Huang Hai) A
large shallow inlet of the W Pacific Ocean, bor-
dered by Ctrina and Korea- It is so called because
of the yellowish silt deposited by the Chinese
rivers.

Yellowstone ltlational Park The largest
national park in the USA, chiefly in NW
Wyoming but extending into S Montma and E
Idaho. Its active geysers include Old Faithful.
Area: 8956 sq km (3458 sq mi).

Yellowstone River a river in the W USA,
rising in NWWyoming and flowing N through
the *Yellowstone National Park then E to join
the Missouri River. Length:1080 km (6n mi).

Yeltsin, Boris (1931-2007) Russian politician;
president of the Russian Federation (1991-

2000). A former nrst s(retary of the Moscow
Communist Party (1985-87), he was elected
president of the Russian SFSR in 199O, becom-
ing the chief political rival to Gorbachov. ln
1991 he led resistance to the failed coup by
Crmmurdst hardliners and became president
of Russia on the break-up of the Soviet Union.
His economic reforms met with opposition
from parliament, leading to a brief military
confrontation in 1993. His handling of the cri-
sis in Chechenia 09q1-%) led to international
criticism. Although he was reelected in 1996,
his authority was already in decline owing to
ill healttr

Yemen Republic A country in the Middle
East, in S *Arabia bordering on the Red Sea the
Gulf of Aden, and the Arabian Sea. It includes
several islmds, iocluding Kamaran and Perim
lsland. It consists of narrow dry coastal plains
rising to upland valleys and mountains in the
W (the wettest md most fertile in Arabia) and
desert in the N md E. The population is cNefly
Arab and Sunnite Muslim. Economy. agricttl-
ture was the basis of the economy until oil prc
duction began in 1986. Subsistence farming
remains the chief occupation Crtton is the
main crop: others include cereals, coffee, fruit
and vegetables, tobacco, and the narcotic qat.

C
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Livestock are kept and sardine fishing is im-
portmt. The S and E have almost no industry
outside Aden. The economy relies on foreign
aid and money received from Yemenis who
work abrmd. Histtrla ruled by Muslim imams
(priest-kings) from the 9th century, Yemen (ex-

cluding Aden) was nominally part of the Ot-
toman Empire from the 16th century to 1918.

Aden was captured from the Turks in 1839 md
occupied by the British East India Company.
The British made protectorate treaties with
other local rulers (1886-1914), flnauy uniting
them under the Aden Protectorate (1937). The
state of North Yemen, in the NW of present-
day Yemen and with its capital at Sana'a, was
established in 1934. It joined the Arab League
(1915) and the UN (1%7) and was loosely allied
with Egpt and Syria (1)58-61) in the United
Arab Republic. In 1 3 the Aden Protectorate
and adjoining sheikdoms formed the Federa-
tion of South Arabia. This collapsed in 1967 and
South Yemen became m independent socialist
republic, with its capital at Aden. In Nortfi
Yemen, civil war (1962-70) ended with the
recognition of a republican regirne. Successive
heads of state were assassinated in L977 alrd
1978. The history of South Yemen ms domi-
nated by border disputes with North Yemen
and with Oman (until 1976). ln 1986 foreign na-
tionals were evacuated during a violent mili-
tary coup. Plans for union between the two
Yemens were implemented in 1990, but a civil
war broke out (1991) in which the northern
forces defeated the southern seccessionists.
Multiparty elections were held in 199;Yemen's
first direct presidentiat electiom, held in 1999,

were won by the incumbent, President Ali Ab-
dullah Saleh- Offlcial language: Arabic. Cur-
renqr riyal of 100 fils. Area: 531870 sq km
(205 311 sq mi). Population (2003 est): 12 010 000.

Capital: Sana'a (administrative) and Aden (com-

mercial).

Yenisei, River A river in central Russia ris-
ing in the Sayan Mountains and flowing N to
Yenisei Bay on the Kara Sea. Length: about ,{000

km (2,18s mi).

Yeomen of the Guard The bodyguard of
the British sovereig[ established by Henry VII
in 1,185. Their last appearance in battle was at
Dettingen in 17,8. They are often confused
with the Yeomm warders of the Tower of
London who wear a similar red and gold uni-
form. The nickname Befeaters (of disputed
origin) is popularly applied to both units but
disliked by the Yeomen of the Guard

Yerevan (Russian name: Ere\ran),1010N 4431E
The epital of Armenia. The city dates from at

least the 7th century AD. A cornmercial centre,
it has chemical, textile, and food-processing in-
dustries. Population (1995 est): 12,1t}70o.

Yeti See asolv{TNABLE sNowMAN.

Yevtushenko, Yevgenii (1933- ) Russian
po€t. His implicit criticism of the Soviet au-
thorities in such poems as Babi Yar (1!161) gained
him wide popularity among both Soviet ard
Western readers. His more recent works in-
clude Farewell to Red Banner (19p21.

yew A coniferous tree or shrub of the genus
Taxus (70 species), native to the N hemisphere.
Male and female flowers, which produce
bright-red berries, grow on seprrate trees. The
berries are attractive to birds but the seeds and
leaves are poisonous. The most widespread
species is the common yew [f. baccoto), of Eu-
rope, SW Asia, and N Africa. Family: Taxaceae.

Yggdrasil! In Norse mythology, an ever-
green ash tree embracing the whole universe.
Its three r@ts join the underuorld, the land of
giants, and the home of the gdts (Asgard). The
maypole and the Christmas tree are possibly
symbolic derivatives of Yggdrasill.

Yiddish A lmguage used by *Ashkenazim

(East Euopean) Jews and based on a dialect of
High C,erman. It emerged during the 9th cen-
tury and has absorbed many Slavonic and other
influences. It is written in the *Hebrew alpha-
b€t. After the holocaust it yielded its place as

the principal literary language of'the Jews to
Hebrew. Over tfre hst hundred years many Yid-
dish words have entered American English

yaeld Point The point at which a body be-
comes permanently deformed when subFcted
to a sufficiently large stress. Below the yield
point the body is elastic, above the yield point
it becomes plastic.

yin and yang Contrasting but complemen-
tary principles at the root of traditional Chi-
nese cosmology. Yin is the negative feminine
mode, ssociated with t}re eartlL darkness, and
passivity. Yang is the positive dynamic prin-
ciple of masculine energy assaiated with
heaven md light.

yin and yang. Ihe symbok are interlocked and eadr

contains a tirry portion of the other.

D
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YMCA See youNc MEN's cHRrsrrAN Asse
CIATION.

yoga The principles md practice of self-train-
ing tlnt permeate all Indian philosophical tra-
ditions. The methods used include physical
control and meditative techniques. Physical
control is stressed in Hindu yoga; in the Bud-
dhist practice contemplative methods predom-
inate: in Jainism asceticism is emphasized.
Usualy the aim is a state of release md libera-
tion from the material world The yoga fash-
ionable in the West is often hatha-yoga, which
involves physical exercises to bring peace and
insight.

Yokohama 3sz8N 13928E The second
largest city of Japan" a port in SE Honshu To
gether with Tokyo it forms Japan's greatest
urban area. History. it grew rapidly after 1859,

but was alnost destroyed by the 1923 earth-
quake and bombed during World War II. Popu-
lation (1995): 3 307 408.

Yokosuka 3518N 13939E A port in Japarl in
SE Honshu on Tokyo Bay. William Adams
(d1620), the first Englishman to visit Japan
(1600), is buried here. It has a major naval base

and its chief industry is shipbuilding. Popula-
tiolr(1 1:432202.

Yom Kappur (Hebrew: Day of Atonement)A
Jewish holy alay, falling nine days after Rosh
Hashanalt" It is a day of peniteoce and cleansing
from sin and is marked by 24 hours'total fast.

Yom Kippur War &e rsRAEL, srArE oF.

Yonkerc eos6N 7354w A ciry in the USA, in
New York state on the Hudson River. Malufac-
tures include elevators, cary€ts, and chemicals.
Population (2000): 196 086.

York 1. (Latin name: Eboracum) 5358N 105W
A city in N England, in York unitary authority,
North Yorkshire on the River Ouse. It was the
principal Roman garrison in Britain and was
for long regarded as the northern capital The
cathedral (Minster), seat of the Archbishop of
York, the second of the two archbishops of
England, was begun in ll5,L The medieval walls
and four.ity gateways remain It is an educa-
tional and tourist centre with various light in-
dustries. Population (1994 est): 104100. 2. A
unitary authority in N England. Atea:272 sq

km (105 sq mi). Population (2m1): 181131.

York A ruling dynasty of England descended
from Edmud, Duke of York (1M2-1,1O2), the
fourth son of Edward III. Richard Plantaganet,
Duke of *York led the opposition to Henry VI
in the Wars of the Roses (1455-85f in which the

Yorkist emblem was the white rose. His son Ed-
ward IV established the royal dynasty. After
the brief rule of Ns son Edward V and the over-
throw of Richard III (1485) the Crown passed to
Henry VII, the flrst *Tudor monarch who mar-
ried Edward IVs daughter Eliab€th.

Yorlc Richard Plantagenet 3rd Duke
of (1411-60) English magmte. His claim to t}le
throne against Henry yl resulted in the out-
break of the Wars of the Roses in 1455. He was
ki]ld in a skirmish at Wakefield- His sons be-
came Edward IV md Richard III.

Yorkshire A historic county in NE England
It was traditionally divided into Norttl West,
ald East Ridings (thirds). It was rmrganized in
1974 to form the counties of *North Yorkshire,
*West Yorkshire, and *South Yorkshire, and
parts of Humberside and Cleveland. When
Humberside and Cleveland were abolished
(1996), the *East Riding was reinstated as a uni-
tary authority and parts of the NE were re-
turned to North Yorkshire for ceremonial
purposes.

Yorkshire terraer A breed of toy dog devel-
oped in N England during the 19th century. It
is small and compact with a very long straight
coat that trails on the ground This is black at
birth but matures to steel-blue witfi tan on the
head and chest. Height:20-23 cm.

Yosemite National Park A mtioml park
in the USA, in central California" The scenic
Yosemite Valley contains the world's three
largest monolitts of exposed granite. Its many
lakes, rivers, and waterfalls include the
Yosemite Falls. Area:3061sq km (1182 sq mi).

Young, Brigham 18f7-7r/n uS Mormon
leader, who succeeded Joseph 

*Smitlt A for-
mer Methodist, Young jr:ined the new church
in 1832. After Smith's death he led the major
migrarion ro salt lake ciry, utah (1846-47).

Young, fhomas ltrr3-7gz9l British physi
cian and physicist. He identified astigmatism
and described the ciliary muscles of the eye. He
demonstrated the interference of light and
suggested a wave theory of light in opposition
to Newton's corpuscular theory. As a result of
his work on the elasticity of materials, the
ratio of stress to strain is known as Young's
modulus (see ELAsrIc MoDULUS). Also an
Egyptologist, he helped decipher the Rosetta
Stone.

Young Men's Christian Association
(YllCA) A Christian organization for young
men and, since 1971, young women, founded in
18,14 by George Williams (1821-1905). Its aim is

OI
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to encourage Christian morality and qualities
of leadership.

Young Womcn's Christian Associa-
taon (YWCA) A Chdstian organization for
women (to which men may now also belong). It
was founded in 1855 by Emma Robarts and
Mary Jme Kinnaird to promote unity among
Christians and understanding between differ-
ent farths.

Youth Hostels Association (YHA) A
British organization, founded in 1930, to prG
mote a greater understanding of the country-
side especially by providing hostels where
young people of limited mems may stay. There
are over 250 hostels in England and Wales.

Ypres (Flemish name: Ieper) 5051N 253E A
town in W Belgium, on the Riv€r Yperlee. Its
many medieval buildings were almost com-
pletely destroyed during the three battles of
Ypres in World War I. Population (1991 est):
214N.

ytterbium Ga) A hnthanide element, named
after Ytterby in Sweden. It forrns trivalent
compounds, induding the oxide (Ybp3)and tri-
halides (for example Ybclr). At no 70: at wt
U3.04;mp 819"C; bp 1196oC.

yttrium (Y)A lanthmide element. discovered
in 1794 by J.Gadolin (1760-1852). It is widely
used as the oxide (YrO3) to make red television-
tube phosphors. At no 3q at v/t 88906: mp
1522'C; bp 3338"C.

Yuan (u79-1368) A Mongol dynasty that
ruled China after overthrowing the Song dy-
nasty. The first and strongest Mongol ruler was
Kublai Khar who held the empire together by
military force.

Yucatin A peninsula of Central America,
chiefly in SE Mexico but extending into Belize
and Guatemala" separating the Gulf of Mexico
from the Caribbean Sea- It vr'as a centre of
Maya civilization Area: about 181300 sq km
(7000 sq mi).

Yucca A genus of succulent plants (about ,10

species), native to S North Amerie md varying
in height from small shrubs to 15-m-high trees.
Most are stemless and have a rosette of stiff
sword-shaped leaves crowded on a stout trunk.
The waxy white bell-shaped flowers are polli-
nated by female yucca motls (genus Prontbol.
Famil}|. Agavaceae. See also JoSHUA TREE.

Yugoslavia, Federal Republic of a for-
mer country in SE Europe, on the Adriatic Sa
Yugoslavia was originally created in 1918 as a
homeland mainly for South (Jugo) Slavic peo-

ples (Serbs, Croats, Slovenes, and Macedonians).
Until its violent break-up in 1991{2, it com-
prised the area now occupied by the nations of
Croatia Slovenia Bosnia-Hercegovina the for-
mer Yugoslav Republic of Macedonia" ard the
Union of *Serbia and Montenegro. Econofiy.
agriculture was important. Forestry and wine-
making were major sources of revenue and
there vt/ere also rich mineral resources. Indus-
try developed rapidly in the decades after
World War II but in the 19r90s the economy was
devastated by civil war, UN sanctions on Serbia,
and NATO bombing in the *Kosovo war (1!199).

History Yugoslavia was so named in 197, hav-
ing been formed in 1918 as the Kingdom of
Serbs, Croats, and Slovenes. The Serbian king,
Alexander I (1E88-1934), assumed absolute
power in 1929 but was assassinated by extreme
nationalist Croatians (Ustashi) in 1934 In 1911

Yugoslavia was attacked and occupied by the
Gemans and Italians. Croatia was put under
the rule of the Ustashi, who committed atroci-
ties against Serbs, Jews, and otlers. Internal re-
sistance was divided between the ChetnilG and
the communist Partisans under *Tito. After
the war Tito established a mmmunist dictator-
ship. In 1948 Tito broke with Stalin and Yu-
goslavia became a leader of the nondigned
countries in foreign affairs. After Tito s deatlL
the courtry struggled with economic and po-
litical crises. Croatia and Slovenia declared in-
dependence in 19EIt military action by tl:e
Serb.led Yugoslav Army failed to subdue them.
The indelrendence of Slovenia and Croatia was
recognized by EC and other states in January
1l)92 and that of Bosnia-Hercegovina in March
The latter descended into savage civil war
(1992-95) between Bosnian Serb,s, Muslims, and
Croats. In April 1992 Macedonia declared inde
pendence but this was not recognized until
1993. That same month the Belgrade govern-
ment announced the formation of a new Fed-
eral Republic of Yugoslavia comprising Serbia
and Montenegro; t}Iis was not gerrerally recog-
nized until 2000. The Serbian leader Slobodan
*Milo5evi6 became president of this rump Yu-
goslavia in 1997. From 1998 Serbian forc6 at-
tempted to crush separatism in Kosovo by
large-scale "ethnic cleansing." In response
NATO bombed military and economic targets
throughout Serbia until it withdrew its forces
in June 1999. Following elections in 2000,
MiloEevia refused to accept his ddeat by the
opposition candidate Vojislav Kostunica- He
was suboequently deposed by a mass uprising
md Kostunica became presidenL The naneYu-
goslavia was finally consigned to history in
February 2002, when t}te Federal Republic of

f
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Yugoslavia was replaced by a new Union of Ser-
bia and Montenegro. The Union was dissolved
in 2005, when the constituent states became
fully independent.

Yukawa, Hideki (rs07-s1) Japanese physi
cist, who postulatd (1935) that the rstrong

interaction could be accounted for by the ex-
change of "virtual particles. He calculated the
mass of the particle involved Confirmation
came ir 1917, when Cecil Powell (1903-69) dis-
covered the pion. Yukawa won a Nobel Prize in
7949.

Yukon R territory of l.IW Canada, on the
Beaufort Sea. It is covered by tundra in the N.

Poor soils and low precipitation produce only

sparse vegetation, except in S lleys. The pop
ulation is concentrated on the central plateau,
where silver, lead zinc, copper, and asbestos are
mined. There is some lumbering and tourism.
The Yukon was f,rst opened up by the
*Klondike gold rush (1897-99). Area:4f,2443 4
km (186 272 sq mi). Population (2005 est): 31 000.

C-apital: Whitehorse.

Yukon River e river in NW North America-
Rising in NW Canada" it flows N through
Alaska US,t then SW into the Bering Sea.

Length: 3185 km (1!r/9 mi).

YWCA See youNc woMEN's cHRrsrrAN As-
SOCIATION.

f,



Zagreb 45,1tlN 1558E The capital of Croatia
on the River Sava A cultural centre of the
Croats since the 16th century, it possesses a
gothic cathedral. Population (2001): 6E2 598.

zagros Mountains A mountain system in
W Irm, extending 1600 km (994 milNW-SE be-
tween the Turkish border and the Strait of
Hormuz It rises to .1811 m (15 784 ft) at Sabalan.

Zai?e, Republic of see coNco, DBMoCRA-
TIC REPUBLIC OF.

Zambezi River A river in S Afria Rising in
NW Zambia, it flows generally S through E An-
gola before rentering Zambia and curving E

along the frontier of Namibia- It then forms
the Zambia-Zimbabwe border, the *Victoria

Falls and Kariba Dam being located along this
course, before flowing SE to enter the Indian
Ocean. It has a drainage area of about 1 347 000
sq km (s20000 sq mi). Length: 2740 km 17700
mi).

Zambia, Republic of (name until 19Gl:
Northern Rhodesia) A landlocked country in S

central Africa- It consists dliefly of low undu-
lating plateaus and is drained along its south-
ern border by the Zambezi Riveri other main
rivers are the Kafue and Luangwa. The popula-
tion is largely Bantu, with Europea4 Asian, and
Ctrinese minorities. Economy. copper accounts
for about 96% of the total mineral production
and comes mainly from the Copperbelt. Lad
and zinc are also important, some coal is
mined, and there are extensive ironore de-
posits, as yet unexploited Agriculture is a

major occupation; the chief subsistence crop is
maize. Cash crops include cotton and tobacco
but commercial agriculture has declined since
the 1970s. Livestmk and forestry are also im-
portmt. There is a large foreign debt. Histor)4
the area had already been mcupied by Bantu
pmples when it was raided by Arab slave
traders in the 18th century. In the 19th century
British missionaries, notably David *Living-

stone, paved the way for Cecil *Rhodes, who in-

corporated the region into a territory named
Rhodesia md administered by the British
South Africa C-ompany. Constituted as North-
em Rhodesia in 1911, it became a British protec-
torate in 1924 It formed part of the Federation
of Rhodesia and Nyasalmd (1953-€3), obtaining
internal self-government and then full inde-
pendence within the Commonwealth as the
Republic of Zambia (19G1). *Kaunda became
president on independence. ln lg72 a new con-
stitution led to one-party rule. After the legal-
ization of opposition parties, Kaunda was
defeated in free elections in 1991 and Frederick
Chiluba became president. He was re-elected in
1sD6 amid accusations of fraud- An attempted
coup led the governnent to impose a state of
emergency n 7997-98. In January 2002 Levy
Mwanawasa became president following elec-
tiom; Chiluba and several of his ministers were
subsequently charged with corruption. Official
language: Englistr- Currenqr kwacha of 100
ngwee. Aree 82262 sq km (290586 sq mi). Pop
ulation (2003 est): 10 812 000. Capital: Lusaka

Zanzibar An island in Tanzania, off the NE
coast of the mainland lt came under Arab
influence early in its history and was, together
with Pemba, a sultanate from 1856 to 19e[ It
was under British rule from 1890 until it be-
came independent within the Commonwealth
in 1963. In 19Gl the Sultan was exiled atdzatz-
ibar united with Tanganyika to form Tanzania
It exports mainly doves and copra Recent
years have seen a growing movement for inde
pendence. Area:1658 sq km (640 sq mi). Popula-
tion (2002 est):604910. Ctrief town: Zanzibar.

Zapata, Emiliano E8Z-1919) Mexican rev-
olutionary, who chmpioned the cause of
agrarian reforn By late 1911 he controlled the
state of Morelos, where he carried out land re
forms, chasing out the estate owners and di-
viding their land amongst the pea$nts. ln 1919
he was tricked into an ambush and assassi-
nated.

Zaporozhye (name until 1921 Aleksan-
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drovsk) 47 50N 3510E A city in E Ukraine, on
the River Dnepr. A Iarge hydroelectric statiorl
built here in the years l9n-32,was destroyed
in World War II but sub,sequently rebuilt. Pop
ulation (1lD8 est): 853 100.

Zapotecs An American Indian pmple of the
Oaxaca valleys (S Mexico). Their traditional cul-
ture, emerging about 300 AD, developed into
one of the classic Mesoamerican Indian civiliza-
tions. Monte Albar their chief city, declined
under pressure from the Mixtecs (c.900-50).

Zatagoza (English name: Saragossa) 41 39N
054W A city in NE Spain, in Aragon on the
fuver Ebro. During t}le Peninsular War it hero
ically resisted a French siege until about 50 00O

of its defenders had died (1808-09). It has two
cathedrals and a university (founded 1533). An
industrial centre, Zaragoza produces paper and
wine. Population (1998 est): 603 367.

Zealots A Jewish politica.l party of the 1st
century AD. They were bitterly opposed to
Roman rule in Judaea, and played a leading
part in the revolt of 66 AD. Their last strong-
hold" *Masada fell in 73. After the mr their
influence in Judaea was minimal but they may
have been responsible for the further revolts
in Egypt, Liby+ and Cyprus in 115 eo.

zebra An Africm wild horse having charac-
teristic black and white stripes covering part
or all of the body. There are thre races of the
plains zebra (Equus bwchellil, distinguished by
the extent and nature of their stripes. The
momtain zebra lE. zebrol has very bold stripes
and a dewlap on the throat, while Gr6vy's zebra

lE. grevyl is the largest species, standing over
15 m at the shoulder with narrow stripes.

zebra finch An Australian *grassflnch, Tae-

niopyga castanotis, occurring in large flocks in
the interior grasslands. The males are grey
above with white underparts, reddish flanks,
and black-and-white barred throat, breast, and
tail Zebra finches are popular cagebirds and
have been bred to produce a white form with
the black-and-white barring.

zebra fash A tropical freshwater fist\Brochy-
d.onio rerio, also called zebra danio, found in E

India md popular in aquaria- It has a shiny blue
body, up to 45 cm long, with four longitudinal
yellowish gold stripes along its sids. See also

SCORPION FISH,

zebu The domestic cattle of Asia and Africa"
ks indxus, also called Brahmin (or Brahman).
larger ald leaner t}an westem cattle, zebus
have a distinctive hump over the shoulders, a
large dewlap under the throat, md long horns.

Zebus are no longer found in the wild and have
been exported to hot countries for their heat
tolerance and insect resistance in crosses with
beef breeds.

Zeebrugge 51 2oN 313E A small port in NW
Belgium, on the North Sea, connected by ship
canal (1907) to Bruges. A German submarine
base in World War I, the canal was blocked by
British naval forces in 191& In 19{7 the British
ferry Heruld of Free Enterprise capsized here,
vrith the loss of 193 lives.

Zeeman, Pieter (1855-1943) Dutch physicisr,
who discovered (1886) the splitting of the spec-
tral lines of a substance when placed in a mg-
netic field (Zeeman effect). It is caused by
changes in the energy levels of the electrons of
the emitting atoms as a result of interaction
between the magnetic moment of the orbit
and the external field. For this discovery he
shared the 1902 Nobel Prize with Hendrik
Lorentz (1853-1928).

Zeffirelli, Franco (1923- ) Italian film and
theatre dir€tor and stage designer. Having
started in the theatre, he went on to dirtrt
films, including The Toming of tht *trew 11966l,,
Rome o and J uliet (1968),, In T r av iat a O9{33l, H amlrt
(19!}0), and Tea with Mussolini (1999). He has also
directed operas, plays, and the television series

J e sus o f N azar eth lL97 51.

Zen Buddhism fiapanese zefl, meditation) In
China and Japa+ a Buddhist school emphasiz-
ing the transmission of enlightenment from
master to disciple without reliance on the
scriptures. It derives from the teaching of Bod-
hidharma who came to China in 520 AD. The
two major sects, Soto and Rinzai, stress medita-
tion and the use of logical paradoxes (koafls) re-
spectively, in order to confound the rational
mind. Many aspects of Japanese and Chinese
art, music, and literature, as well as calligra-
phy, the tea ceremony, the martial arts, etc. ex-
press the spontaneous Zen attitude to life.
More recently Zen has gained followers in the
West, where its opposition to rationalism has
popular appeal.

zenith The point in the sky lying directly
above an observer and 90' from all points on
his horizon The (unobservable) point diametd-
cally opposite the zenith is the Dadir.

Zenobia (3rd century ao) The wife of Odae-
natlus of Palmyra whom she may have mur-
dered (267) and whom she succeeded as regent
for t]rcir son Zenobia ocopied Syria" Egypt,
and much of Asia Minor before the Roman em-
peror Aurelian (c.275-2xs AD) defeated md a
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captured her in 272. She eniryed a rePutation
for beaury and intelligence.

Zeno of Citium (c.33s-252 rc) Greek phi-
losopher, who was bom in Cyprus of Phoeni
cian stock, crrte to Athens in 313 Bc, and
attended lectures at Plato's Academy. He was

influenced by various philosophical schools, in'
ctuding the *Cynics, before evolving his own
doctrine of *Stoicisrn

Zeno of Elea luorn c.490 Bc) Greek philoso-
pher. Zeno's pa.radoxes are the fi.rst dialectic ar-
guments, eliciting contradictory conclusions
from an opponent's h1'potheses. These para-
doxes include: Achilles and tJIe tortoise-if
space is infinitely divisible, once Achilles has

given the tortoise a start he cannot overtake it,
for whenever he arrives where the tortoise was

it has already moved on; the flying arrow-if
space is divisible into finite parts, a moving
arrow at each moment of its flight is opposite
a particular pitre of ground and therefore sta-

tionary.

zeolites A group of complex silicate miner-
als containing loosely held water. They are di-
vided into three groups: fibrous (natrolite,
mesolite, scolecite), platy (heulandite, stilbite),
and eqlmt (harmatome, chabazite). Most occur
in cavities in basic volcanic rocks. They are usu-
ally colourless or white and are relatively soft.
Because of their property of base exchange
they were used as water softeners before the
introduction of artificial substitutes. They are
also used as molecular sieves in the petroleum
industry and as drying agents.

Zeppelins see erRsHrPs.

Zeus The Greek sky and weather god the
supreme deity, identified with the Roman
*Jupiter. He was the son of Cronus and Rhea,
and brother of Poseidon and Hades. His defeat
of Cronus and the *Titans represents the tri-
umph of the Olympim deities over their pre-
decessors. His offspring included *Athena,
*Apollo, and *Donysus and from his many
love affairs, which excited the jealousy of his
wife, *Hera" were produced numerous other
divine and semidivine children. He was usually
portrayed as a bearded man, with thunderbolts
and the eagle as his attributes.

Zeus, statue of The chryselephantine
statue designed by the Greek sculptor *Phidias

in about 430 Bc for the temple of Zeus at
Olympia. One of the "Seven Wonders of the
World, it was 12 m (.l() ft)high and covered with
jewels md gold It was destroyed in the sth cen-

turyAD.

Zhangiiakou 1or chang<hia-k'ou Mongo
lian name: Kalgan) 4051N 11459E A ciry in NE
Clrina in Hebei province near the Great Wdl. It
was historically important for defence against
and trade with the Mongols and is the site of
two forts (1429, 16l:}). Population (1990): 529 135.

Zhengzhou (or cheng-chou) 34 35N 113 38E

A city in E China" tle capital of Henan
province. An old administrative centre, it has

many industries developed since 1949. Popula-
tion (1990): 1 1s9679.

zhou (?7on-221, nc) The earliest Ctrinese dy-
nasty of which there.is accurate knowledge.
The dynasty was founded in the area now
called Shenxi after the Zrou ruler, Wu Wang,
had annihilated the armies of the preceding
Shang dynasty md set up a system of goYern-
ment under feudal rulers. These undermined
Zhou authority in the socalled Warring States
period (4fl-221), after which the *Qin emerged
to unite China Under t}le Zhou human sac-

rifice was abolished and the Chinese idea of an-
cestor worship came into being The late Zhou
was also the great period of Ctrinese philoso
phy, when Taoist and Confucim thought flrst
emerged.

Zhuko% Georgi KonstantlnoYidr
(1896'-1974\ Soviet marshal. An expert on
armoured warfare, he became chief of the
army general suff (1911). He plamed or com-
manded almost every major Soviet military op
eration in World War II. Under trGrrushchev he
became defence minister and a member of the
presidium of the CoEmunist Party.

Ziegfeld, Flor€nz (1867-1932) us $eatrical
producer. Ttrc Ziegfeld Follies, lavish revues
modelled on the *Folies-Bergdre, appeared an-
nually from 1907 until his death He also cre-
ated such hits as Show &.rMt lgzn eIId Bitter
Sweet ll9z9\ and launched Will Rogers,
W. C. Fields, and others on their careers.

Ziegler, Karl (189E-19/3) cel:m chemist,
who shared the 1963 Nobel Prize with Giulio
Natta (1903-79) for their work on plastics and
polymers. Ziegler showed thatGrtain organo
metallic compounds (Zfegler atalysts) would
catalyze the *polymerization of ethylene giv-
ing unbranched polymers that were tougher
and had a higher melting point than those pre-
viously obtainable.

ziggurat A rype of ancient Mesopotarnian
brick-built temple tou/er. Ziggurats were
constructed of rectangular terraces of dimin-
ishing size, generally with a shrine for the god
on top. They existed in every maj:r Sumeriarle
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Babylonian, and Assyrian centre, the one at
Babylon being the probable original of the
Tower of Babel.

Zimbabwe, State of (name until 1979
Rhodesia) A landlocked country in SE Africa. It
is bounded in the N by the Zambezi River and
in the S by the Limpopo River. Much of the
land consists of plateau, generally over 1000 m
(33m ft), with extensive areas of savanna- Most
of the population is Bantu with snnll minori-
ties of Europeans, Asians, and otherc. Economy.

agriculture is the major source of employ-
ment. Tobacco production has fallen since tJre
colonial period md a diversification to cotton
and cattle has taken place; other cash crops in-
clude sugar and citrus fruit. The chief subsis-
tence crops are maize, millet, and groundnuts.
Forestry and fuhing are important. Zimbabwe
has gold" copper, asbestos, chrome, and nickel
resources, but no oil reserves. Industry is
mainly limited to the processing of food and
minerals. An economic growth crisis in the late
1980s and 1990s, exacerbated by a financial cri-
sis in 1998-99 and t}re government policy of
seizing Whiteowned farms, has led to the vir-
tual collapse of the economy in the early 2000s.
Commercial food production has dropped
sharply leaving some 70% of the population
below the breadline. Histor)4 ruins at *Great

Zimbabwe attest the existence of a medieval
Bantu civilization in the region. In 1837 its
Mashona inhabitants were conquered by the
Matabele and later in the 19th century it was
explored by European missionaries, notably
*Livingstone. In 1889 C-ecil *Rhodes obtained a

charter for the British South dfrica C.ompany,
which conquered the Matab€le and their terri-
tory, named Rhodesia (1895) in Rhodes'honour.
In 1911 it was divided into Northern Rhodesia
(now *Zambia) and Southern Rhodesia, the lat-
ter becoming a self-governing British colony in
1922 In I)53 the two parts of Rhodesia were re-
united in the Federation of Rhodesia aIId
Nyasalan4 and after its dissolution in 1963 the
Whites demanded independence for Southern
Rhodesia (Rhodesia from 1954). The UK's refusal
to permit independence without a gulrantee
of majority rule led the prime minister lan
*Smith to issue a unilateral dedaration of in-
dependence (UDl) in 1965. Both the UK and the
UN imposed economic sanctions but these
proved fruitless. In 1970 Rhodesia declared it-
self a republic. In 7974 t}],e Rhodesian govern-
ment opened negotiations with the Zimbabwe
Afria Pople's Union (ZAPU) and the Zim-
babwe African Nationd Union (ZANU), which
had pursued guerrilla activities since the 195Os.

Smith failed to negotiate an agreement with

the Black nationalists, who remained divided
under the umbrella of the Patriotic Front. In
1lr8, following the intervention of the UK
(192). agreement was readred on a transitional
government leading to Black majority rule.
However, when this government under Bishop
Muzorewa failed to obtain the support of the
Patriotic Front, an a]l-party conference was
called in London (1979-80). Here Lord Soames

11920-87). was appointed governor to oversee
the holding of elections (whidr brought Robert
*Mugabe, leader of ZANU (PF), to power) and
the granting of independence to Zimbabwe as

a member of tle Commonwealth (1980). In 1987

ZAPU and ZANU were unified under Mugabe,
effectively creating a one-party state. Since
1997 Mugabe has faced protests over food
prices, corruption, and the lack of political
reforrn The government has responded with
authoritarian measures. With Mugabe's collu-
siorl a campaign of violent seizure of White
farms by sqrutters began in 2000. Despite
widespread intimidation, elections in June
2000 resulted in massive gains for the opposi-
tioL Although Mugabe won presidential elec-
tions in 2002, the result was condemnd as a
fraud by foreign observers. State violence and
repression Ied to Zimbabwe's suspension from
the Commonwealth in 2002. Official languge:
English. Currenry: Zimbabwe dollar of 100

cents. Area: 390 622 sq km (150 820 sq mi). Popu-
lation (2003 est): 11719000. Capital Harare.

zinc (Zn) A bluish-white metal known in an-
tiquity in India and the Middle East. It occurs
in mture principally in the ores calamine
(ZnCO,), zincite (ZnO), and zinc blende (ZnS).

Zinc is widely used to make *galvanized steel
and forms a number of useful low-melting aI-
loys, including *brass. The sulphide (ZnS) is a
phosphor and is used in making television
screens and fluorescent tubes. Zinc oxide (ZnO)
is widely used as a pigment and in medicines,
batteries, cosmetics, plastics, and other prod-
ucts. Trace amounts of zinc are also important
for growth in animals, including human be-
ings. At no 30; at wt 6537; mp 41958'Ci bp
XI7"C

Zinnia A genus of herbs and shrubs (about 15

species), mostly native to North America- They
have stiff stems, oval to heart-shaped leaves,

and daisy-like flower heads witl variously
coloured ray florets. Cultirated zinnias are hy-
brids derived from the Mexican species Z. ele-

gans. F anily: Compositae.

Zinovieu Grigori Yevsceyich (u83-
f935) Soviet politicial Zinoviev besame a mem-
ber of the politburo (1918) and chairman of the

q
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Comintern (1919) but was expelled from the
Communist Pilty in 1927. In 1935 he was ac-
cused of complicity in the murder of Sergei
*Kirov (1888-1934) and was executed. A letter
allegedly written by Zinoviev, in wNch the
British Communist Party was urged to revolt,
contributed to the defeat of the Labour Gov-
ernment in 1924. This was subsequently (1!)66)

exposed as a forgery.

Zion 1or Sion) A stronghold (II Samuel 5.6-7)
on the SE hill of Jeruslem, eptured by David,
who made it the centre of his capital
(ferusalem). In the Old Testament it is another
name for Jerusalem, or the place in which C,od
dwells md reigns. In the NewTestament and in
iater Christian writings, it symbolizes heaven

Zionism A Jewish nationalist movement. It
emerged during the 19th century on a tide of
European antisemitism and was formally es-
tablished at the Fimt zionist congress (Basle,

1897). The Congress defined its political aim as
the establishment of a Jewish national home in
Palestine; the World Zionist Organization was
set up, with Theodor *Herzl as its first presi
dent. Jewish immigration into Palestine (aliyah)
was encouraged, especially through the Jewish
National Fund (founded 1901) and the Jewish
Agency for Palestine (1929). It was also sup
ported by the Balfour Declaration, faciutated
by Chaim *Weizmann's relationship with the
British government. After World War II, the
holocaust provided Zionism witi an unanswer-
able case. Since the establishment of *Israel in
1948 the Zionist movement has continued to
foster oliyah; the conflict between this princi
ple and the rights of Palestinians has not, how-
ever, been resolved.

zircon A mineml consisting of zirconium sili-
cate, found as m accessory mineral in interme-
diate and acid igneous rocks. It is usually
colourless or yellowish. Gem varieties include
hyacinth (red)and jargoon (colourless or smo\r
grey). It is the chief ore of zirconium and is
used as a refractory material.

zirconaum (Zr) A grey high-melting-point
transition metal, isolated by J.J.Berzelius in
1824. It occurs in nature as zircon (zirconium
silicate; ZrSiQ), which is used as a gemstone.
The dioxide (zirconia; ZrOJ has a high melting
point (275'C) and is used as a refractory md
crucible material The metal is used in cladding
fuel elements in nuclear reactors. At no 40; at
wt 9122: mp 1855 + z'Cibp 4409'C.

zather A plucked stringed instrument of an-
cient origin, consisting of a flat resonating box
fitted with 30 to 40 strings, approximately 5 of

which lie across a fretted nngerboard for play-
ing the melody. The rest are used for playing
accompanying chords.

zodaac A zone of the heavens extending
about 8' on either side of the *ediptic. Within
it lies the apparent amual path of the surL as
seen from the earth, and the orbits of the
moon, and malrr planets, apart from Pluto-
The 12 constellations in the zodiac are known
as "signs" or 'houses" to astrologers, who be
lieve them capable of stamping their individ-
ual dispositions upon those born under their
influence (see AsTRoLocy). The 12 signs and
their astrologically effective dates (different
from their astronomical periods on account of
prcession) are: Aries, the Ram 21 Mar-19 Apr;
Taurus, the BuIl 20 Apr-20 May Geminl t}le
Twins 21 May-21 June; Cancer, the Crab 22

June-22 July: Leo, the Lion 23 ltuly-zz Attgi
Virgo, the Virgin 23 Aug-22 Sept; Libra the
Scales 23 Sept-23 Oct Scorpio, the Scorpion 24
Oct-21 Novi Sagittarius, the Archer 22 Nov-27
Deq Capricornus, t}le Goat 22 Dec-19 Jan;
Aquarius, the Waterrarrier 20 Jan-18 Febi ard
Pisces, the Fish 19 Feb-20 Mar.

Zog I (1895-1%1) King of Albania (1928-39).
Zog was proclaimed king after serving as
prime minister .1922-?,41and president (192.5-

28). He let Albania fall under Italian economic
domination and when Mussolini invaded Alba-
nia (1939) he fled into exile.

Zohar lHebrew: splendour) The classical text
of the *kabbalah Written in Aramaic, it pur-
ports to be a mystical commentary on the
*Torah and a collection of theosophical discus-
sions dating from tlre time of the *Mishnal|. It
*xs s6relly written about 12tn by t]re Spanish
kabbalist Moses de Leon, although it contains
some later additions.

Zola, Emile (t*to-1902) French novelist, the
Ieading exponent of literary *naturalisn Fol-
lowing the success of his first major novel,
Thbrise Raquin (7867), he conceived the plan for
the series of 20 novels entitled les Rougoa-Mac-
quart (1877431. L'Assommoir (18@, describing
the disintegration of a workingdass family,
Nofl4 (1880), concerning a girl from the slums,
Germinol (1885), about a mining community,
and Lo Terre (1887), about the life of peasants,
are among his powerful expos6s of smial prob
lems. He fled to England after defending
*Dreyfus in an open lette\ Idccue (1898), but
was welcomed back as a hero after Dreyfus had
been cleared.

Zollverein A customs union of 18 German
states formed under Prussian dominance inD
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7834. By 186:7 all German states except Ham-
burg and Bremen had joined. This commercial
union helped pave the way for German unifia-
tion under Prussian leadership (182).

roogeography The study of rhe geographi-
cal distribution of animals. It is based mably
on the work of AR *Wallace, who divided the
world into a number of zoogeographical re-
gions, each with a distinctive fama The pre-
sentday distribution of mimals reflects both
their evolutionary history and the movements
of the land masses in past gmlogical ages (see

coNTTNENTAL DRrFT). Thus the concentfation
of marsupials in the Australasian region is ex-
plained by the fact that the separation of Aus-
tralia from the Asian mainland coincided with
the evolutionary radiation of this group. The
Australian marsupials therefore avoided com-
peting with the more efficient placental mam-
mals, which subsequently evolved on the
mainland.

zoogeography. The wodd can be divided into six
regions according to tle distibution of iG animals. Since

some animals are less fixed in fieir habitats $an othe6
and may be {ound in more than one region, the divisions
between 6e regions are somewhat aditrary. tor
example, Wallace's line, separating the Oriental and
Australasian regions, has been modilBd since Wallace
proposed it.

zoology The branch of biological sciences
specializing in the scientific study of animals.
This includes their classificatiorl anatomy,
physiology, ecology, behaviour, evolution, etc.
The importance of animals as food producers,
pests, etc- in relation to man makes many as-
pects of zoology economically signifcant. See

also ENToMoLocY; oRNrrHoLocY.

Zoroaster (or Zaradrustr.i c.628-c.551 Bc)
lranian prophet, founder of Zorustrianism, a

dualistic religion that recognizes two princi-
ples, good md evil, as personifed by Ahura
Mazda and Ahriman. Probably born near
Tehran, he is believed to have be€n a priest in
the ancient polytheistic religion when he re-
ceived a vision of Ahura Mazda who exhorted

him to preach a new faith based on his worship.
Zoroaster abolished orgiastic rituals, although
animal sacrifice and the ancient fire cult con-
tinued to be practised The teachings attributed
to him are preserved in the Gathas (hymn$ in
the "Avesta- Zoroastrianism suruives in some
parts of lran and in India among the Parsees (see

PARSEEISM).

Zuccarelli, Francesco (1702-88) Iralian
painter. He worked driefly in Venice (after 1732)

and in England (7752-62,7765-771. A founding
member of the Royal Academy and a favourite
painter of George III, he specialized in pic-
turesque landscapes.

Zuider Zee A former inlet of the SE North
Sea" within the Netherlands. The N part, the
Waddenzee, is sepa.rated from the S part (now
the IJsselmeer) by a huge dam (completed 1932).

Zululand An area of SE South Africa- The
home of the *Zulu peop.le, it became a power-
ful state during the 1820s under their king
Shaka (c. 1787-1828). Following conflict with the
Boers the Zulus, under Cetshwayo (c. 1826-84),
were defeated by the British (1879) and Zulu-
land was incorporated into the former
province of Natal in 1897. It comprised part of
the *Bantu Homeland of KwaZulu and is now
part of the KwaZulu/Natal region, which was
created in 1991

Zulus A Bantu people of SE South Africa They
are traditionally cattle herders and cattle are
still a prestige possession Polygyny is practised
by important merL In the l!)th century, under
Shaka (c. fl87-1828), the Zulus conquered an ex-
tensive empire until eventually defeted in
wars with the Europeans. Their highly efficient
military organi?ation was based on the ageset
system; warriors could not marry until they at-
tained a certain grade. Ancestor worship and
witchcraft rvere prominent in their religious
beliefs and the king had important ritual func-
tions. Today, many Zulus are migrant labour-
ers In 1991 the status of the Zulu king was
enshrined in South Africa's constitution.

Zurbardn, Francisco de lrsa-rsse1 span-
ish painter. In his earlier career, when he was
based in Seville, he specialized in scenes from
the lives of the saints, portraits, and still-lifes.
The paintings of his later years, when he lived
in Madrid, are characterized by a sentimental
piety and are now considered hferior.

Ziiridr 4723N 833E The largest ciry in
Switzerland on Lake Ziirich. It is the commer-
cial md industrial centre of Switzerland.
Zurich's Alpine setting has contributed to the

PALAEARCTIC
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rise of its tourist industry. The Romans occu-
pied the site in the 1st century Bc. During the
middle ages it became the most importmt
Swiss town and joined the Swiss confederation
in 1351. A leading centre of the Reformation,
Ztirich became a refuge for those persecuted
in the Counter-Reformation. Population (1999

est): 336 821.

Zwingli, Ulrich (14s4-1531) Swiss Protestant
reformer. A priest in tie minster at Ztrich, he
welcomed *Luther's writings and had estab-
lished a reformed church by 1525. He separated
from Luther over the latter's Eucharistic doc-
trine, which he saw as a persistence of Roman
doctrine.

zygote See FERTrLrzATroN.
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977 Units of itleasurement

Appendices

PHYSICAL qUANTITY

length
mass

time
electric current
thermodynamic

temperature
luminous intensity
amount of substance
plane angle

(supplementary unit)
solid angle

(supplementary unit)

SI UNIT

mette
kilogram
second

amPere
kelvin

candela
mole
radian

steradian sr

Units of Measurement
SI units (Systime International d'Unit6s) are now widely used throughout the worl4
especially for scientific purposes. SI units are metric units, based on the metre, kilogram,
and second

The base units are: The derived units with special names are:

PHYSICAL QUANTITY SI UNIT SYMBOL

frequency hertz Hz
energy joule J
force newton N
power watt W
pressure pascal Pa

electric charge coulomb C
electric potential volt V

difference
electric resistance ohm W
electric conductance siemens S

electric capacitance farad F

magnetic flux weber Wb
inductance henry H
magnetic flux density tesla T

(magnetic induction)
luminous flux lumen lm
illuminance lux lx
absorbeddose gray Gy
activity becquerel Bq

dose equivalent sievert Sv

SYMBOL

m
kg
s

A
K

cd
mol
rad

SI units are used in decimal multiples, e.g. 1km:1000 metres, often written 1G m (1 x 103 =

10x10x10=1000); 1cm=!l00ofametre,oftenwrittenlo-'zm(1 x10-'z:1+(10x10) :1/1(x)).

The following prefixes are used:

SUBMULTIPLE PREFIX SYMBOL MULTIPLE PREFIX SYMBOL

10 1 deci- d 10 deca- da

1O-2 centi- c 1G hecto. h
1f3 milli m 1d kilo k
10{ micro- m 106 mega- M
10r Dano- n 10e giga- G

10 12 pico- p 10" tera- T
10-6 femto- f 106 peta- P

10-13 atto- a 1013 exa- E

10-'z1 zeptc z 7O2r zetta- Z

1Ou yoctG y 10" yotta- Y

These prefixes are used with all SI units.
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Unit Conversion Tables

l metre
1 centimetre
1 inch
1 foot
1 yard

l kilometre
l mile
1 nautical mile

KILOMETRE
1

7.ffi34
1.85200

LAiTGTE

CENTIMETRE INCH
100 39.3701

1 0.393701

2.v 1

30.48 -12

9L44 36

AREA

METRE

1

0.01

o.0254
0.3(xtl
o.9144

FOOT

3.28084
0.0328084
0.0833333
1

3

YARD
1.09361

0.0109361

o.o277n8
0.333333
1

MIIE
0.627377

1

7.7fr78

NAUTICAL MILE
0539957
0.86896
1

L square metre
1 square centimetre
1 square inch
1 square foot

1 square metre
1 square kilometre
1 squre yard
l square mile
1 acre

l cubic metre
1 cubic centimetre
1 cubic inch
1 cubic foot
l gallon (UK)

1 kilogram
1 gram
1 pound

1 joule
1 calorie (rr)
l kilowatt hour
1 British Thermal

Unit (rr)

M,
1

10-
6.4516 x 10 '
9.2903 x 10{

M,
1

1ff
o.836127

2.58999 x 1ff
4.04686 x 1G

KG

7

104
0.4s3592

J
7

4.1868

3.6 x 105

1055.06

CM,
10.
1

6.4516

929.03

IN,
1550

0.155

1

14

FT,

70.7639

107639 x 10 3

694/d4xIiO3
1

MI,
3.85019 x 10 ?

038@19
3.22837 x 70r
1

15625 x 10{

KM,
10j
1

8.36127 x 10-?

258989
4.04686 x 103

YD2

1.19599

1.19599 x 1f
1

3.W76x7tr
M

ACRB

2.47706 x 704
24716
2.ffi72x70.4
640
1

voI.uil[
M3 CM3 IN3
1 1ff 6.702% x 7U
10{ 1 0.0610236

1.53E71 x 10j 15.3871 '1.

0.0283168 28316.8 7728
454609 x 103 4ffi.09 277.42

uass

FT3

3s31,16

3531116 x 10{
5:/87U x 7O'1

1

0.150544

GALLONS

21996,9

2.7969x10-^
3.60464 x 7Vt
6.22882
1

G

1000

1

453592

LB

2.20$2
2.20462 x 701
7

EIIf,IGY AilD WOIT
cAtm KWHR
0.238W 2.m78x10?
1 1.16300 x 10{
E.59845 x 1tr 1

251s97 2.93071 x 10 4

BTUtr

9.47873 x 70 ^
3.96831 x 10{
3472.74

1

PRESSURB

N/t'r'(Pe)
1 newton per squrre metre (pascal) 1

1 kilogram per sqrrare centimetre 980.655 x 1CP

1 poud per square inch 6.89475 x 1C
l atmosphere 1.01325 x 1ff

rr/rN" ATMos
1.45038 x 104 9.86923 x 10{
742234 O96784t
1 0.068045
145959 I

xc/crr,r'
L07972 xTgi
1

0.o703058

LO33Z3



979 Prime Minasters of Gre.t Brltain

Prime Ministerc of Great Britain (from 1721)

NAME TERM

Robert Walpole 1727-42
Spencer Compto4 Earl of 7742-43

Wilmington
HenryPelham 7743-54
Thomas Pelham-Holles. Duke of 7754-%

Newcastle
William Cavendish, Duke of 7755-57

Devonshire
Thomas Pelham-Holles, Duke of 1757-f,2

Newcastle

John Stuart, EarI of Bute 7752-53
GeorgeGranville 1763-65
Charles Watson-Wentworth 1765-66

Marquis of Rockingham
William Pitt, Earl of Chatham 7766-{8
Augustus Fitzroy, Duke of Grafton U68-70
Frederick North 1770-82
Charles Watson-WentworttL l78Z

Marquis of Rockingham
William Petty, EarI of Shelburne u82-83
William Cavendish Bentinck 1783

Duke of Portland
William Pitt (son of Earl of 1783-1801

Chatham)
HenryAddington 1801-04

William Pitt 1804-06
William Wyndham, Baron Grenville 1805-O7
William Cavendish Bentinck, l8trl-09

Duke of Portland
Spencer Perceval 78fp-12
Robert Banks Jenkinson, Earl of 7872-27

Liverpool
George Canning 7827

FrederickJohnRobiruon, 7827-28
Viscount Coderich

Arthur Wellesley, Duke of 1828-30
Wellington

Charles Grey, EarlGrey 1830-34
William tamb, Viscount 1834

Melbourne
Robert Peel 1834-35
William lamb, Viscount 1835-41

Melbourne
Robert Peel 1U7-46

John Russell 18/6-52
Edward Stanley. Earl of Derby 7852

George Hamilton Gordon" Earl of 1852-55

Aberdeen

NAME

Henry John Temple,
Viscount Palmerston

Edward Stanley, Earl of Derby
Henry John Temple, Viscount

Palmerston

John Russell, Earl Russell
Edward Stanley, Earl of Derby
Benjamin Disraeli
William Ewart Gladstone
Benjamin Disraeli, Earl (1875) of

Beaconsfield
William Ewart Gladstone
Robert Gascoyne{ecil, Marquis

of Salisbury
WiIIiam Ewart Gladstone
Robert Gascol,ne{eci1, Marquis

of Salisbury
William Ewart Gladstone
Archibald Primrose, Earl of

Rosebery
Robert Gascoyne{ecil"

Marquis of Salisbury
Arthur James Balfour
Henry Campbell-Bamerman
Herbert Henry Asquith
David LloydC,eorge
Andrew Bonar law
Stanley Baldwin

James Ramsay MacDonald
Stanley Baldwin

James Ramsay MacDonald
Stanley Baldwin
Neville Chamberlain
Winston Churchill
Clement Richard Attlee
Winston Churchill
Anthony Eden
Harold Macmillan
Alec Douglas-Home
Harold Wilson
Edward Heath
Harold Wilson

James Callaghan
Margaret Thatcher

John Malrr
Tony Blair

James C,ordon Brown

TERM

1855-58

1858-59

185965

1865-66
1855-58

1858

186ti-74
7874-80

188(F85

1885-86

1886

1886-92

7892-94
1894-95

1895-Ix)2

1902-'05

1905-O8

1908-16

7976-22
7922-23

7923-24
1924

1924-29
19?9-3s
1935-37

D37-q
1940-45
1915-51

1951-55

1955-57

1957-53

1)63-54
7!X4-70
7970-74
1974-76
1976-79
7979-9t)
19W7

7997-2W7
2007-
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Presidents of the United States of America

NAME

George Washington

Johl Adams
Thomas Jefferson
James Madison

James Monroe

John Quinry Adams
Andrew Jackson
Martin Van Buren
William Henry Harrison

Johr Tyler

James Knox Polk
Zachary Taylor
Millard Fillmore
Franklin Pierce

James Buchanan
Abraham Lincoln
Aldrew Johruon
Ulysses Simpson Grant
Rutherford Hayes

James Abram Garfield
Chester Alan Arthur
Grover Cleveland

TERM NAME

Benjamin Harrison
Grover Cleveland
William McKinley
Theodore Roosevelt
William Howard Taft
Woodrow Wilson
Warren Gamaliel Harding
Calvin Coolidge
Herbert Clark Hmver
Franklin Delano Roosevelt
Harry S. Truman
Dwight David Eisenhower

John Fitzgerald Kennedy
Lyndon Baines Johnson
Richard Milhous Nixon
Gerald Rudolph Ford

James Earl Carter
Ronald Wilson Reagan

George Herbert Walker Bush
William Jefferson Clinton
C,eorge Walker Bush

TERM

7789-y1
7757-7807

1801-09

18@-77
7877-25
7825-29
7829-37
7837-47

1841

t847-45
784.5-49

1849-50
1850-53

1853-57

1857-61

1861-65

1865-69
7869-77
1877-87

1881

1881-8s
1885-89

188H3
7W3-97

7897-1907

1901-09

1909-13

1913-27
7927-23
1923-29
D29-33
lsril3-45
19,5-53
1953-61

1!)51-63
1963-69
1969-74
1974-77

Lqn-81
11ts1-89

198H3
1993-2001

2fi7-



981 Kings and Queens of England and of Scotland

Kings and Queens of England (1066-1910) and of
Scotland (1603-191O)

*'"o\ljffi,t3no'"'o't

WLLIAM II

(1087-1 100)
HENRY I

(r 100-3s)
I

Matilda
I

HENRY II

(1154J9)

STEPHEN
(113's4)

RICHARD I Lionheart)
(r189-r199) (1 199-1215)

I

HENRY III
(1216-72)

I

EDWARD I

l't272-1307)
I

EDWARD II

(1307-27)
I

EDWARD III

11327-11)

Edward
(Ihe Black Prince)

I

RICHARD II

(1377-99)

John of Gaunt

tl
HENRY lV John Beaufort
(1399-1413) I

I lohn (Duke of
HENRY V SomeM)
(1413-22)

I Margact Beaufort
HENRY VI
\1422-41.1470-71) *r"i"u,

(148!1509)

Edmund (Duke oI York)
I

Richard

I

Richard (Duke of York)
Itt

EDWARD IV RICHARD III

(1461-70,1471+3) (1,183-85)

Ir---_.r-.-_-l
Elizabeth EDWARo V Richard

(14a3)

HENRY VIII
(1s09_47)

James V oJ Scotland
I

Mary, Quen of Scots
(r s53-s8)

ELIZABETH I

(1 ss8-1603)
EDWARD IV
(1s47-53)

(1689-94) (1702-14)

jAMES I of England (lames Vl of Scotland)
(1603-2s)

CHARLES I Elizab€th
(162t16491

Mary

(168$r 702)

I

Sophia
I

GEORGE I

(1714-271
I

GEORGE II

(1727-$O\
I

Frederick
I

GEORGE III
(1760-1820)

JAMES II

fi 685-€8)
CHARLES II
(155Hs)

WLLIAM lll and MARY ll ANNE

Edward (ouke of Kent)
I

VICTORIA
(1837-1901)

I

EDWARD VII
(1901-10)

(1830-37)

see Hds of Windsor on P. 982

GEORGE IV
(1820-30)
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House of Windsor (slightly simplified)

EDWARo Vll = Aerandra

Albeft V = Mary Lour* = lst Duke of Frle Victoria Maud = Haakon Vll
of Noruay

John

EDWARD VIII GEORGT VI = Elizabeth Henry Duke
oJ Glouc6ter

= Alice George, Duke = Marina

Mrs Simpson
(the Queen
Mother)

ll = Phrlip

of Kent

William Richard, Duke ol = Btrgitte
6loucester

John Mary= 5th Earl of
Harewood

= Marie
Christrne

(d) = divorced

REIGN

Margaret = Antony, Earl of

I 
snowdon (d)

Edward,
ol Kent

= Katharine AleEndra = Angus
Ogilvy a

David,
Unley

,f,,.* = "* 
l"*l David chatto

Scottish Monarchs (843-1 525)

Charles = (l) Diana Anne = (l) Mark Phillips Andrry = Sarah

I (d) I (d) I (d)

| '2) camilla I (2) Timothy Lauren(e itt
WillEm Henry Peter Zaa Beatrice Euqenie

Edward = Sophe

I

I

I

I

iF

NAME

Kenneth I (MacAlpin)

NAME

Duncan lI
Edgar
Alexander I
David I
Malcolm IV
William the Lion
Alexander II
Alexander III
Margaret, Maid of Norway

Johrt Balliol
Robert I (Bruce)
David II
Robert lI
Robert III
James I
James II
James III
James IV
James V
Mary Stuart, Queen of Scots

James VI

REICN

Donald I
Constantine I
Aedh
Girac
Eocha

Donald II
Constantine II
Malcolm I
Indulphus
Duff
Colin
Kenneth II
Constantine III
Kenneth III
Malcolm ll
Duncan I
Macbeth
Malcolm III
Donald III (Bane)

843-58
858-62
862-n
877-78
878-89
878-89

88H00
900-43
943-v
954-62
962-66
966-77
s7-t-s
9%-9

98,-700s
100s-34
7034-40
704-s7
1058-93
1093-94,

7094-97

7@4

7W-17U
7747-24
7724-53

11s3-6s
7765-tA4

7274-49
7249-6
1286-90
7292-96
7306_29

7329-77
1371-90

139G-1405

7406-37
7437-60
1.16G-88

1488-1513
7573-42
7542-67

7ff7-7625


