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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 up-to-date 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 compiled with the
National Curriculum in mind and should prove invaluable for coursework and
other school projects.

The format of the Concise Encyclopedia makes it extremely easy to use; entries are
arranged in strict alphabetical 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 SMALL 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. Chinese transliterations. This Concise Encyclopedia follows official Chinese
practice in using the pinyin system of transliterating Chinese names. The 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 Chiang
Kai-shek, Mao Tse-tung, and Yangtze River—are so well known in their Wade-Giles
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 Alan Isaacs, editor for over twenty years (1981-2002) of
the Macmillan Encyclopedia, from the text and databases of which the current
volume was compiled. Alan was working on the preparation of the Concise
Encyclopedia at the time of his death earlier this year. We trust that we have
completed the job to the standards that 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.

JL, 2007
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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.)

Congo (B)
CZ.

Den.

El Salv.
Eq. Guinea
ET.

Fin.

G.

G.-B.

Gab.
Gam.

Gh.

H.

Is.

Kazak.
Kir.

STANDS FOR

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

ABBREVIATION
ON MAP

L.

Li.

Lu

M.

Mol.

N.

Nor.

Nth. Korea
Pol.

Q.

R

Rep. of Ireland
Rep. of Sth. Africa

S.

Sen.

SL

Sth. Korea
Sw.

Sw.

Swe.

Taj.

Tu
UAE.

UK.
Ug.
Ukr.
Uzb.
USM.

Zam.
Zimb.

STANDS FOR

Lebanon
Lithuania
Luxembourg
Macedonia
Moldova
Netherlands
Norway
North Korea
Poland
Qatar
Romania
Republic of Ireland
Republic of
South Africa
Slovakia
Senegal
Slovenia
South Korea
Swaziland
Switzerland
Sweden
Tadzhikistan
Turkmenistan
United Arab
Emirates
United Kingdom
Uganda
Ukraine
Uzbekistan
Union of Serbia and
Montenegro
Zambia
Zimbabwe






Aachen (French name: Aix-la-Chapelle)
5046N0606E A spa city in W Germany, in
North Rhine-Westphalia near the Belgian and
Dutch 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 cathedral
(founded c. 796 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 1944. Population (1999 est):
243 600.

Aalborg See ALBORG.

Aalto, Alvar (1898-1976) Finnish architect.
His reputation is based on the Paimio tubercu-
losis sanatorium (1933). Other buildings include
a hall of residence at the Massachusetts Insti-
tute of Technology (1948) and the Helsinki Hall
of Culture (1958).

aardvark (Afrikaans: earth pig) A nocturnal
African mammal, Orycteropus afer, also called
ant bear. It is about 1.5m long, lives in grass-
land, and has a long snout, large ears, and a

thick 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 order (Tubulidentata).

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.

Aarhus Sce ARHUS.

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

Abadan 3020N 48 15E A city 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 (1996): 206 073.

abalone A marine *gastropod mollusc be-
longing to the widely distributed family Hali-
otidae, 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 deoxygenated water and waste
products are expelled from the body. The large
foot is considered a delicacy and the shells are
used as mother-of-pearl for ornaments.

Abbado, Claudio (1933- ) Italian conduc-
tor, associated with La Scala, Milan (1968-86),
the Vienna State Opera (1986-91), and the Berlin
Philharmonic (1989-2001).

‘Abbasids A dynasty of caliphs, which ruled
the Muslim empire from 750 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 A culture of the Lower *Palae-
olithic in Europe, characterized 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 Theatre A Dublin theatre opened in
1904. Annie Horniman (1860-1937), 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
brother W.G. Fay (1872-1947). The Abbey Thea-
tre gained an international reputation per-
forming mainly plays by Irish playwrights on
Irish subjects. The original playhouse burnt
down in 1951 and was replaced in 1966.

abdomen In mammals (including humans),
the region of the body extending from the
lower surface of the diaphragm to the pelvis.
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The abdomen contains the intestines, liver,
pancreas, kidneys, gall bladder, and—in fe-
males—the ovaries and womb. In arthropods,
the abdomen is the posterior section of the
body, which is usually segmented.

Abdullah | (1882-1951) Emir of Transjordan
(1921-46) and first King of Jordan (1946-51). He
fought with T.E. *Lawrence in the Arab revolt
against Turkish rule during World War 1. He
was assassinated.

Abdullah It (1962- )} King of Jordan
(1999 ). The eldest son of King *Hussein by
his second wife, he is married to the Palestin-
ian-born Queen Rania (1970— ).

Abel See CAIN.

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

Abelard, Peter (1079-1142) French philoso-
pher. His ill-fated marriage with 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
teacher, Abelard was perpetually in trouble
with the church authorities. His Sic et Non (For
and Against), had a major influence on the de-
velopment of *scholasticism by listing points
on which acknowledged authorities differed.

Abercrombie, Sir (Leslie) Patrick
(1879-1957) British town planner and architect,
best known for his detailed schemes for Lon-
don, The County of London Plan (1943) and The
Greater London Plan (1944). Later plans include
those for Edinburgh, Hull, and the West Mid-
lands.

Aberdeen 1.5710N 2 04W A city and port in
NE Scotland, in City of Aberdeen council area,
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
1494 (King’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 chemicals. Aberdeen’s proximity
to North Sea oil has transformed it into an im-
portant service centre for the oil industry. Pop-
ulation (1996 est): 217 260. 2, City of Aberdeen. A
council area in NE Scotland, established in 1996,

Area: 186 sq km (72 sq mi). Population (2001):
212125.

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 and 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 raising). Industries include
fish processing, tourism, whisky distilling, and
those associated with North Sea oil. Area: 6318
sq km (2439 sq mi). Population (2001): 226 871.
Administrative centre: Aberdeen.

aberration 1. A defect in a lens or mirror
that causes blurring or distortion of the image.
Spherical aberration is caused by rays from the
outside of the lens or mirror being brought to
a focus at a different point from those nearer
to the centre. In chromatic aberration, differ-
ent colours are focused at different points,
since the refractive index of glass varies with
the wavelength. See also ASTIGMATISM. 2. An
apparent 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.

Aberystwyth 5225N405W A town and re-
sort in Wales, in Ceredigion on Cardigan Bay. A
college of the University of Wales was estab-
lished in 1872 and the National Library of
Wales, in 1911. Population (1991 est): 11154.

Abidjan 519N400W The former capital of
Cote d’Ivoire, off the Gulf of Guinea. A small
village until 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 (1995}): 2797 000.

Abkhazia (or Abkhaz Republic) An admin-
istrative division of Georgia. Most of the popu-
lation is Abkhazian or Georgian and lives along
the narrow subtropical coastal lowland. The re-
gion is predominantly agricultural; the chief
mineral is coal. History: invaded by the Romans,
it later gained independence before coming
under the Ottoman Turks in the 16th century.
It becarne a Russian protectorate in 1810 and an
autonomous republic of the Soviet Union in
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1921. In 1992 it declared independence, leading
to a conflict (1993-94) in which Georgian troops
unsuccessfully attempted to regain control.
The political situation remains unresolved.
Area: 8600 sq km (3320 sq mi). Population (1993
est): 516 600. 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 Cabin (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 inhabited 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 primordial dawn, which
they call “Dream Time.” There are roughly
136000 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 1993 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-
birth. 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 {1991): two doc-
tors must agree that termination 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 week. Methods used include
*dilatation and curettage, suction of the womb

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

Aboukir, Battie of (25 july 1799) The battle
in which Napoleon defeated the Ottoman
Turks during his occupation of Egypt. The
7000-strong French army defeated the unruly
Turkish force of 18 000.

Abraham In the Old Testament, patriarch
and founder of the Hebrew nation {(Genesis
11-25). Born in Ur in about 2000 BC, he travelled
to Canaan with his wife Sarah, where God es-
tablished a covenant with him in which Abra-
ham agreed to circumcise himself and to have
all his male descendants circumcised. After the
birth of their son, Isaac, God commanded Abra-
ham to sacrifice 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 A plateau in E Canada,
on the W edge of Quebec citadel. Here Gen
James *Wolfe defeated the French under Gen
Montcalm (13 September 1759), leading to
British control over Canada.

Abruzzi (or Abruzzo) A region in E central
Italy. It consists of the Apennines in the W and
a coastal region in the E. Agriculture is limited,
producing mainly cereals. Manufacturing in-
dustry is primarily for local needs but there is
also a large fishing fleet. Area: 10794sqkm
(4167 sq mi). Population (2000 est): 1279016. Cap-
ital: Aquila.

abscess A pus-filled cavity surrounded by
inflamed tissue, usually caused by bacterial in-
fection. 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 many countries because of the
harmful effects of wormwood, and substitutes
(e.g. anis) are drunk instead.

absolute zero The lowest temperature that
can theoretically be attained. It is equal to
-27315°C or 0 K. In practice, absolute zero can
never be reached, although temperatures of a
few thousandths of a degree above absolute
zero have been achieved. See CRYOGENICS.

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

absorption See ADSORPTION.

abstract art A nonrepresentational form of
art. Tendencies to abstraction can be found in
almost 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 record 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 (1866-1944) produced a
watercolour that is usually considered the first
modern abstract. Two main tendencies of ab-
stract art have since developed; whereas *cu-
bism led to the geometric abstract style of
such painters as Piet *Mondrian and Kasimir
Malevich (1878-1935), the abstract expression-
ists (see ABSTRACT EXPRESSIONISM), such as
Jackson *Pollock, emphasized spontaneous
free expression. A characteristic of abstract
sculpture is the use of new materials, such as
plastic, glass, and steel. See also ACTION PAINT-
ING; CONSTRUCTIVISM; MINIMAL ART.

abstract expressionism An art move-
ment that developed in New York in the years
after World War II, characterized by an em-
phasis on spontaneous subjective expression. 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 Sec UNITED ARAB EMIRATES.

Abuja 910N 7 06E The federal capital of Nige-
ria; the seat of government moved to this new
city in December 1991. Population (1996 est):
350100.

Abu Simbel A monumental rock-cut temple
complex constructed about 1250 BC by Pharaoh
Ramses II in *Nubia. Four colossal statues of
Ramses, each 20 m (66 ft) high, at the entrance
were raised to escape inundation by Lake
Nasser (1968).

Abydos An ancient city in Upper Egypt,
founded before 3000 BC and continuously oc-
cupied until Roman times. It was a principal
centre of *Osiris worship. The most impressive
remaining structure is Seti I's Great Temple

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

abyssal zone The ocean depths lying below
1000 m. It is the zone of greatest ocean depth,
lying seawards of the continental slope (see
CONTINENTAL SHELF). Since no light pene-
trates to these depths, they contain relatively
little marine life and the temperature never
rises above 4°C. The ocean depths below
6000 m, the deep-sea 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 large 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 WATTLE). Acacias
have clusters of yellow or white flowers, pro-
duce long flattened pods, and usually have
compound leaves consisting of many small
leaflets. In some species the leaflets do not de-
velop and the leafstalks assume their function,
being broad and flattened. Acacias yield a num-
ber of useful products: gums (including gum
arabic), tannins, dyes, and woods suitable for
furniture. Many are grown as ornamental
plants. Family: Leguminosae.

Académie Frangaise The French literary
academy founded by Cardinal de Richelieu in
1634 (incorporated 1635) to preserve the French
literary heritage. Its membership is limited at
any one time to 40 “immortals,” who have in-
cluded Corneille, Racine, and Voltaire. It is con-
tinuously engaged in the revision of the
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
Justinian in 529 AD. It is famed mainly for con-
tributions to philosophy and science.

Academy of Motion Picture Arts and
Sciences An organization founded in Holly-
wood in 1927 to raise the artistic and technical
standards of the film industry. It is responsible
for the annual presentation of the Academy
Awards, popularly known as Oscars, for excel-
lence in acting, writing, directing, and other as-
pects of film production.

Acanthus A genus of perennial herbaceous
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plants (about 50 species), mostly native to the
Mediterranean region: A mollis and A spinosus
are the species most commonly planted in tem-
perate gardens. Growing to a height of 1-1.5m,
they have tough, often spiny, leaves and spikes
of purple and white flowers. The fruit—a cap-
sule—explodes to disperse the seeds. Family:
Acanthaceae.

Acapulco 1651N 9956W A seaside resort in §
Mexico, on the Pacific Ocean. Known as the Riv-
iera of Mexico, it has fine sandy beaches and
many hotels. Population (2000 est): 619 253.

acceleration The rate of change of a body’s
velocity. Linear acceleration is the rate of
change 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 free fall (g) Formerly
called acceleration due to gravity; the accelera-
tion of a falling body when air resistance is ne-
glected. Caused by gravitational attraction
between the body and the earth, it varies
slightly at different points on the earth’s sur-
face. Its standard value is 9.806 metres per sec-
ond per second.

accelerators Large machines used for accel-
erating beams of charged particles (electrons,
protons, etc.) to very high speeds primarily for
research in *particle physics. The particles are
accelerated by electric fields either in a
straight line, as in the *linear accelerator, or in
acircle, as in the *cyclotron, *synchrotron, and
*synchrocyclotron. 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 also CERN.

accessory In law, a person who incites an-
other to commit a crime but is not present
when the crime is committed is an accessory
before 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.

accomplice 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.

accordion A portable musical instrument
invented in Berlin in 1822. A member of the
reed-organ family, the accordion is a boxlike
instrument in which bellows force air through
reeds mounted in end panels. In the modern
piano accordion a small piano-like keyboard
supplies the melody, while buttons operated
by the other hand produce chords.

Accra 532N 012W The capital of Ghana, a port
on the Gulf of Guinea. It is built on the site of
three 17th-century trading fortresses founded
by the English, Dutch, and Danish. It became
the capital of the Gold Coast in 1877. Following
the opening of a railway to the agricultural
hinterland (1923) it developed rapidly into the
commercial centre of Ghana. The University of
Ghana was founded in 1948 at Legon, just out-
side Accra. Population (1998 est). 1446 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 charged, of a positive lead
dioxide electrode and a negative spongy lead
electrode, both immersed in sulphuric acid
with a relative density of 1.20-1.28. During dis-
charge lead sulphate forms on the electrodes
and the acid density falls.

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

lead dioxide

2H,50,—+ 250, + 4H* 20%

2H,0
sulphuric acid

2PbSO,
L

accumulator. A single cell of a lead (Pb) sulphuric acid
(H,50,) accumulator. The reactions shown are those
taking place during discharge. During charging the lead
sulphate (PbSO,) is converted to lead dioxide (PbO,) and
sulphuric acid, the density of which rises.

ACE inhibitors (angiotensin-converting en-
zyme inhibitors) A class of drugs used in the
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treatment of high blood pressure and 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 enalapril.

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 nerve 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 See ALKYNES.

Achebe, Chinua (1930- ) Nigerian novelist
of the Ibo people. His first novel, Things Fall
Apart (1958), deals with the arrival of mission-
aries and colonial government in the Ibo home-
land. His other works include the novels A Man
of the People (1966) and Anthills of the Savannah
(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. Lettuce fruits are
examples of achenes.

Acheron A river in N Greece, in Greek
mythology the chief 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 the 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 Homo erectus remains (see
HOMO).

Achilles In Greek mythology, the greatest
Greek warrior in the Trojan War. The son of
Peleus, King of Thessaly, and Thetis, a sea
nymph, he was dipped 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 quarrel 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 emission of sulphur dioxide by 1993.

acids and bases Acids are chemical com-

- pounds containing hydrogen that can be re-

placed by a metal atom to produce a *sait. They
have a sour taste and turn litmus red. When
dissolved in water they dissociate into ions. Hy-
drochloric acid (HCI), for instance, gives chio-
ride ions and hydrogen ions: HC1+ H,0— Cl"+
H*+ H,0. The hydrogen ion is associated with a
water molecule, a combination referred toasa
hydroxonium ion {(H;0%).

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
extended to include any compound that can
donate a proton and a base as a proton accep-
tor. This (the Bronsted-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 pair donor. See also
PH.

acne A skin condition, common in adoles-
cence, affecting the face, chest, and back. Acne
is caused by overactivity and inflammation of
the sebaceous glands: oily sebum accumulates
in the hair follicles, producing pustules and
blackheads. Severe cases can be treated with
antibiotics, retinoids (e.g. isotretinoin), or other
drugs.

Aconcagua, Mount (Spanish name: Cerro
Aconcagua) 32 40570 02W A mountain in W Ar-
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 f't).

aconite A European herbaceous plant, Aconi-
tum napellus, 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, Eranthis hyemalis, with yellow flow-
ers. Family: Ranunculaceae (buttercup family).

acornworm A wormlike marine inverte-
brate animal, 5-180 cn long, that burrows in
soft sand or mud. A filter feeder, it has an
acorn-shaped head with the mouth at the base.
Chief genera: Balanoglossus, Saccoglossus; phy-
lum: Hemichordata.

acoustics The branch of physics concerned
with the production, propagation, reception,
properties, and uses of sound. Architectural
acoustics is concerned with the design of pub-
lic auditoriums so that sounds can be heard in
all parts of them with the maximum clarity
and the minimum distortion. *Ultrasonics is
the study of very high frequency sound (above
about 20 000 hertz). The structure and function
of sound sources, such as loudspeakers, and
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.

acquittal In law, the clearing of an accused
person of the charge against him, usually by
court verdict. In England there must be a ver-
dict of “not guilty”; in Scotland the 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 crime 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, feet, and heart. The tumour can be de-
stroyed by X-rays, surgically removed, or
treated with drugs (e.g. bromocriptine).

acropolis (Greek: high town) In ancient
Greek towns, the isolated rocky plateau on
which stood the religious and administrative
nucleus of the town and which served as a
citadel in time of war. The most famous is the
Acropolis of Athens, which is still adorned by
remains of buildings (including the Propylaea,
*Parthenon, and Erectheum) erected by *Ci-
mon, *Themistocles, and *Pericles.

acrylics Synthetic materials produced by
“*polymerization of acrylonitrile (vinyl cyanide;
CH,:.CHCN). Acrylic resins are used in paints
and plastics, the most common being *Perspex.

Acrylic fibre is widely used in textiles, mainly
for knitwear, furnishing fabrics, and carpets.
Acrylic paints are easily applied and enable
artists to produce a bright smooth finish.

Actaeon A mythological Greek hunter, son
of the god Aristaeus and Autonoe, daughter of
Cadmus, King of Thebes. Ovid, in his Metamor-
phoses, relates how Actaeon accidentally caught
sight of the goddess Artemis bathing naked
and was turned 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 pituitary 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 brain.

actinides A group of related chemical el-
ements in the periodic 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.

actinium (Ac) A highly radioactive metal
that occurs naturally in uranium minerals. It is
the first of the actinide series of elements and
is chemically similar to the lanthanide el-
ements. It was discovered in 1899 by A.L.De-
bierne (1874-1949). The actinium series of
radioactive decay is headed by uranium-235,
which undergoes a series of alpha and beta de-
cays ending with the stable isotope lead-207. At
no 89; at wt (227); mp 1051°C; bp 3200 300°C;
half-life of 2Ac 216 yrs.

action painting A modern art technique,
mainly associated with *abstract expression-
ism, in which paint is sprayed, splashed, or
dribbled over a large canvas to form an un-
premeditated and usually abstract design.
Jackson *Pollock invented it in 1947 to give
free expression to his emotions.

Actium, Battle of (31 Bc) The decisive land
and sea battle that ended the civil war in an-
cient Rome. Octavian, later *Augustus (the first
Roman emperor), defeated the forces of *Mark
Antony and Cleopatra.

Actors’ Studio An actors’ workshop
founded in New York in 1947 by Elia *Kazan
and others. Under its director Lee Strasberg
(1901-82), 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 influenced by it in-
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clude Marlon *Brando, Rod Steiger (1925-2002),
and James *Dean.

Acts of the Apostles The 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 company 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.

acupuncture A traditional Chinese system
of healing in which thin metal needles are in-
serted into selected points in the body. The nee-
dles are stimulated either by manual rotation
or electrically. Acupuncture is used in the Far
East to relieve pain and in China as an anaes-
thetic for surgical operations. The traditional
explanation of its effectiveness relates to bal-
ancing the opposing life forces *yin and yang.
Recent research in the West suggests that the
needles may activate deep sensory nerves,
which cause the pituitary and midbrain to re-
lease endorphins (natural pain killers; see EN-
CEPHALINS).

Adam, Adolphe-Charles (1803-56) French
composer. He composed over 60 operas but is
primarily remembered for his romantic ballet
Giselle (1841), the earliest full-length traditional
ballet.

Adam and Eve In the Old Testament, the
first human beings. According to Genesis
(2.7-3.24), 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 Eden. Their sons
included Cain and Abel.

Adam, Robert (1728-92) British architect
and interior designer. The son of the Palladian
architect William Adam (1689-1748), he evolved
a unique style that blended the *rococo and
*neoclassicism, although he occasionally used
gothic forms. After visiting Italy (1755-58),
Robert, often in collaboration with his brother
James Adam (1732-94), built many country
houses, notably Kenwood House (1768), the in-

terior of Syon House (1769), and Osterley Park
(1780). His building of town houses in London,
such as Apsley House (1775), led him into severe
financial difficulties. In his last years in Edin-
burgh he produced much of his finest work,
for instance Charlotte Square (1791).

Adams, Gerry (Gerard A;1948- ) Northern
Irish politician, president of Sinn Féin
(1983~ ). He was a leading participant in the
talks that produced the Good Friday Agree-
ment of 1998 and subsequent talks leading to
the decommissioning of IRA weapons (2001
05). Since 1983 he has been several times elected
to the British parliament but declines to take
his seat.

Adams, John (1735-1826) US statesman; first
vice president (1789-97) 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 *Jefferson,
over US policy towards Revolutionary France.
Adams was defeated by Jefferson in the elec-
tion of 1800. His son Johm Quincy Adams
(1767-1848) was sixth president of the USA
(1825-29). As secretary of state (1817-25) he was
largely responsible for the *Monroe Doctrine
(1823). His presidency was made difficult by the
opposition of Andrew Jackson, 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
environment. For example, cacti have adapted
to desert environments by evolving swollen
water-storing stems. See also ADAPTIVE RADIA-
TION.

adaptive radiation The process 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 marsupials
evolved in this way into burrowers, fliers, car-
nivores, herbivores, and many other different
forms.

adder A widely distributed European *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. It 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 American snakes. See also PUFF
ADDER.

Addington, Henry, 1st Viscount Sid-
mouth (1757-1844) British statesman; 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 capital of
Ethiopia, on a central plateau 2440m (8000 ft)
above sea level. It became the capital in 1889
and was capital of Italian East Africa (1936-41).
It is the country’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):
2646 000.

Addison, Joseph (1672-1719) British essay-
ist and poet. He became an undersecretary in
the Whig administration in 1706 and was
elected to parliament in 1708. He began to con-
tribute to Richard *Steele’s journal, the Tatler,
and in 1711 Addison and Steele founded the
Spectator. He is also remembered for the
tragedy 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 skin, low blood pres-
sure, and collapse. Formerly fatal, Addison’'s
disease can now be readily treated with syn-
thetic steroids.

Adelaide 34565 138 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): 1002 127.

Aden 1250N 4503E The main port and com-
mercial centre of Yemen, on the Gulf of Aden,
an arm of the Indian Ocean connecting with
the Red Sea. Taken by the British in 1839, Aden
was an important coaling station on the Suez
route to India. It became part of the Federation
of Saudi Arabia in 1963 and was the scene of
fighting between rival nationalist groups until
1968, 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 refinery. Population (2001 est):
509 886. '

Adenauer, Konrad (1876-1967) German
statesman. He was a successful Rhineland
politician until the Nazi government forced
him out of public life (1934) and imprisoned
him (1934, 1944). In 1946 Adenauer re-emerged
as chairman of the Christian Democratic Union
{CDU) and became the first chancellor (194963}
of the Federal Republic of Germany. He
presided over Germany’s economic miracle and
did much to restore its internatijonal prestige.

adenoids Two masses of tissue situated at
the back of the nose. They consist of lymphatic
tissue, which destroys disease-causing mi-
crobes in the throat. In children they are nor-
mally large, and when associated with
recurrent throat infections or persistent
breathing through the mouth 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 system. 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 hymns. 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.

adjutant stork A large carrion-eating
*stork, Leptotilos dubius, occurring in Asia and
similar to the related *marabou. It has a white
plumage with dark-grey back, wings, and tail, a
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short neck, and a heavy pointed bill. Its head
and neck are naked and a bald pouch hangs
from the throat. Order: Ciconii formes.

Adler, Alfred (1870-1937) Austrian psychia-
trist who introduced the concept of the *infe-
riority complex. Initially an associate of
Sigmund *Freud, Adler came to disagree with
Freud and by 1911 he had founded his own
school. Adler viewed each individual as a
unique entity striving to compensate for feel-
ings of inferiority resulting from physical or
social disabilities (The Neurotic Constitution, 1912)
and regarded sex as an opportunity to express
dominance.

Admiral’s Cup A biennial sailing competi-
tion held by the Royal Ocean Racing Club since
1957. 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 Ireland and back (the Fast-
net Cup).

Admiralty Islands A group of about 40 is-
lands in the SW Pacific Ocean, in Papua New
Guinea in the Bismarck Archipelago. Copra and
pearls are exported. The main island is Manus
with the chief town, Lorengau. Area: 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 festivals, his death
and resurrection representing seasonal change.

adoption The process enabling a natural
parent’s legal rights and duties towards an un-
married minor to be transferred to another
adult. The Adoption Act (1976), as amended by
the Children’s Act {1989), controls the work of
adoption societies, the rights of the natural
parents, 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 children, children of mixed race, and the
physically or mentally handicapped.

adrenal glands Two small pyramid-shaped
endocrine glands in man and other mammals,
one at the upper end of each of the kidneys.
Each gland has an outer cortex, controlled by
hormones secreted by the pituitary gland, and

an inner medulla producing *adrenaline and
*noradrenaline, controlled directly by the ner-
vous system. The cortex secretes three classes
of steroid hormones that regulate the balance
of salts and water, the use of carbohydrates,
and the activity of the sex glands (see CORTICO-
STEROIDS). See also ADDISON'S DISEASE;
CUSHING’S DISEASE.

adrenaline (or epinephrine) A hormone se-
creted by the medulla of the *adrenal glands. A
*catecholamine derived from the amino acid
tyrosine, adrenaline increases heart rate, raises
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 secreted by nerve endings of
the sympathetic nervous system. See also NO-
RADRENALINE.

Adrian IV (Nicholas Breakspear; c.1100-59)
Pope (1154-59). The only English pope, also
known as Hadrian IV, 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 major quarrel with Emperor Freder-
ick Barbarossa.

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

adsorption The production of a layer of
atoms or molecules of a substance on a solid or
liquid surface. The adsorbed atoms or mol-
ecules may be strongly held by chemical bonds
(chemisorption), in which case the adsorbed
layer is usually only one molecule thick. Ad-
sorption may also occur through weaker phys-
ical forces (physisorption), often giving rise to
several molecular layers. In contrast, absorp-
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, such
as Islamic law, it may carry the death penalty.
More generally it is a ground for *divorce or
judicial separation; 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
Andrew’s Day (30 Nov). From the 6th 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 Second Coming of Christ. In the USA
adventism began in 1831 with the millenarian
preaching of William Miller (1782-1849), who
predicted the Second Coming for 1843-44, 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 and in some countries,
such as France, having a legal system based on
Roman law, a person whose profession is to
plead the cases of others in a court of justice.
The English equivalent is a barrister. In Scot-
land, the Lord Advocate is the chief law of ficer
of the Crown, generally equivalent to the *at-
torney general in England.

Aegean civilizations The prehistoric set-
tlements on the islands of the Aegean Sea (be-
tween mainland Greece and Asia Minor). At the
beginning of the Bronze Age (c.3000 BC) an
influx of immigrants to the Cyclades islands (S
Aegean) brought sophistication and prosperity,
which can be seen from the excavations on
Thera (or Santorini). The subsequent Minoan
civilization was at its greatest between the 17th
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 containing 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
Aeneid. 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 Carthage. He fell in love with
*Dido 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 Odysseus
a bag containing contrary winds; Odysseus

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

aerial (or antenna) An electrical conductor
that transmits and receives radio or other elec-
tromagnetic waves. An oscillating *electro-
magnetic field, caused by waves from a distant
source, induces an oscillating current in the re-
ceiving aerial. A transmitting aerial works by
the same process in reverse. A modern aerial
for UHF (ultra-high frequency) and VHF (very
high frequency) consists of a dipole formed
from two metal rods, each approximately one-
quarter of the operating wavelength. In the
Yagi aerial named after H. Yagi (1886~1976), 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
50 km per hour (31 mph), buildings and bridges,
engines, furnaces, as well as aircraft (see AERO-
NAUTICS) and missiles.

aeronautics The science and history (see also
AIRCRAFT) of flight. An object flying through
air is subject to four basic forces: its own
weight (vertically downwards as a result of
gravity), lift (to counterbalance its weight and
keep it in the air), thrust (to force it through
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;
man, in his heavier-than-air fixed-wing craft,
uses an aerofoil to provide the lift and an *in-
ternal-combustion engine (propeller or jet) to
provide the thrust (see also AIRCRAFT; GLID-
ERS). Helicopters use rotating aerofoils to pro-
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 theorem, according to
which the total energy of a flowing fluid re-
mains constant; thus, if the velocity of the
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 upper sur-
face, causing a reduced pressure above it. A
smaller reduction in air velocity on its under-
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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
BARRIER) and the aerofoil has to be more
sweptback and more streamlined. See also AIR-
SHIPS; BALLOONS.

lift aerodynamic force

-—
thrust

——

weight

forces acting on aircraft

lift aerodynamic force

longer path,
higher velocity,
fower pressure

e
Neentre of pressure=—=028

lower velocity,

angle of
attack

shorter path, higher pressure

cross-section of aerofoit

aeronautics. The forces acting on an aircraft. The
aerofoil cross-section shows how the ift, which keeps it
in the air, results from the passage of the 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 common natural examples. By
means of pressurized packages, 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 chlorofluorocarbon, CFC),
which acts as a propellant when the pressure is
released. Because there is evidence that CFCs
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 Persians (472), Seven against
Thebes (467), the Oresteia trilogy (Agamemnon, Li-
bation Bearers, and Eumenides; 458), Suppliant
Women, and Prometheus Bound. His introduction
of a second actor, allowing dialogue and action
independent of the chorus, and his innovations
in scenery, transformed drama.

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 anecdotal
stories whose animal characters illustrate a
moral point. The Roman poet Phaedrus popu-
larized them in the 1st century AD, and 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 century,
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 (1894-97). See also
DECADENTS.

aesthetics 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 universally
agreed upon.

Aetius, Flavius (d.454 AD) Roman general
He became virtual ruler of the western Empire,
dominating the emperor, Valentian HI (reigned
425-55). Aetius defeated the Huns under Attila
at the Catalaunian Plains (451) but was power-
less to halt their invasion 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 leop-
ards and gazelles. Height: 68-73cm (dogs),
61-66 cm (bitches).

Afghanistan, Republic of A state in cen-
tral Asia. The country is mountainous, the
Hindu Kush range rising over 6000 m (20 000ft).
The only lower-lying areas are along the River
Amu Darya (ancient name: 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, although offi-
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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 gas resources, and 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
Genghis Khan in the 13th century, it became an
independent kingdom in 1747. During the 19th
century Afghanistan became involved in the
struggle between 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 (1892-1960) 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 turn 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 Pakistan. In 1973 the mon-
archy was overthrown by Mohammed Daud
and in 1977 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 1986 by Mohammad Na-
jibullah (1947-96). Soviet military occupation
of Afghanistan provoked worldwide condem-
nation. After nine years of fighting against
Mujahidin guerrillas, Soviet forces withdrew
in 1989; Najibullah’s government was finally
overthrown in 1992. Fierce fighting continued
between rival factions and in 1996 the Taleban
militia ousted the Kabul government and im-
posed strict Islamic law. By late 1998 they had
defeated anti-Taleban forces in the N (the
Northern Alliance) to take 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 Laden, whose Afghan-based *al-Qaida or-
ganization was widely held responsible for the
events of *September 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 2004 and parliamentary
elections were held. Fighting between US-led
forces and Talebanfal-Qaida fighters inten-
sified again from 2005. The continuing conflict
has 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
(250000 sq mi). Population (2007 est): 31 8890923
Capital: Kabul.

Africa The second largest continent in the
world. A notable feature of the NE is the Great
Rift Valley, which contains an extensive system
of freshwater lakes as well as the continent’s
highest point,.Mount *Kilimanjaro. The princi-
pal rivers are the Nile, Niger, Congo, and Zam-
bezi. Africa’s climate and vegetation vary
considerably from the arid desert of the Sahara
to the tropical rainforest of the Congo basin.
The inhabitants of Africa are principally of Ne-
groid origin, although the originators of the
Berber language group remain dominant in N
Africa and the Sahara and there are a few
Cushite-speaking peoples in the NE. History:
Africa’s long history has been substantiated by
Louis 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
East African coastal trade. Several African
kingdoms and empires emerged during this
period, notably the Sudanese empires of Ghana,
Mali, and Songhai. From the 15th century Euro-
pean exploration and exploitation began, initi-
ated by the Portuguese. Slaves, ivory, and gold
were exported from Africa from the 17th to
the late 19th 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 SOUTH AFRICA, REPUBLIC OF). In the
1950s there was movement towards indepen-
dence and Africa now consists of independent
nations. Nevertheless, large areas of the conti-
nent have remained politically unstable and
economically undeveloped, as well as being
prey to natural disasters, such as drought. The
1990s saw a trend away from dictatorship and
one-party rule towards multiparty democracy,
as well as the final disappearance of White-
dominated regimes. *AIDS is a major scourge
in sub-Saharan Africa, causing over two mil-
lion deaths a year. Area: about 30300000sq
km (11700000sq mi). Population (1998 est).
755919 000. See illustration on p. 14.




African languages

British

French

German

Italian

Spanish

Portuguese

Belgian

Independent

[¢] 1000 mi

0 1500 km

Lake Nyasa
(Malawi)
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African languages A geographical classifi-
cation of the languages spoken in the African
continent. The Hamito-Semitic group extends
across N Africa from Mauretania to Somalia.
The Nilo-Saharan group is spoken in many di-
alects in central Africa, and the *Niger-Congo
languages, many of them *Bantu languages,
cover most of the area S of the Sahara. In §
Africa the *Khoisan languages survive. There

are up to a thousand indigenous languages of
the continent. Malagasy, of Austronesian ori-
gin, is spoken in Madagascar. *Swabhili is a lin-
gua franca in East Africa. Certain African
languages are unique in using click sounds in
their phonology; predominance of certain con-
sonantal groups (kp, gb, mb, nd) is also com-
mon in Africa.

African National Congress (ANC) A
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Black nationalist movement in S Africa.
Founded in 1912, it fought apartheid from 1948,
turning to guerrilla activity after being out-
lawed by the South 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 constitution, signed in 1993, and won
multiracial elections in 1994. In 1998 Mandela
was succeeded as president of the ANC by
Thabo *Mbeki. The ANC greatly increased its
majority in elections held in 1999 and Mbeki
became president of South Africa; it was re-
elected in 2004.

African Union (AU) An organization of
African States created in 2002 as the successor
to the Organization of African Unity (OAU)
(founded in 1963). It aims to extend the OAU’s
policy 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 Africa. The
plants have rosettes of hairy, often deeply
ridged, leaves, bear clusters of pink, blue, pur-
Ple, or white flowers, and grow to a height of
10-15 cm. Many varieties and hybrids have been
developed as ornamentals. Family: Gesneriaceae.

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 urbanization since the
1930s. In the 18th and 19th centuries they led a
seminomadic life, resisting governmental con-
trol from Cape Town. Their 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
and together with English has been an official
language of South Africa since 1925. See also
GREAT TREK.

Afro-Asiatic languages See HAMITO-
SEMITIC LANGUAGES.

Agadir 3030N940W A port in SW Morocco,
on the Atlantic coast. An earthquake in 1960 de-
stroyed much of the town and killed about
12 000 people. Population (1994 est): 155 244.

agama A common African broad-headed
lizard belonging to the family Agamidae (50
species). 30-45 cm long, agamas feed on insects.
The common agama (Agama agama) is vari-

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

Agamemnon King of Mycenae and com-
mander of the Greek army in the Trojan War.
His quarrel with Achilles is the main theme of
Homer’s [liad. After his return from Troy with
Cassandra, the captured daughter of King
Priam, Agamemnon was murdered by his wife
Clytemnestra and her lover Aegisthus.

agaric A fungus belonging to a large world-
wide family (Agaricaceae). The group includes
many edible mushrooms, such as the field
mushroom (A. campestris), as well as the poiso-
nous death cap. The visible part of the fungus
consists of a stalk bearing a cap with gills on
the undersurface. Phylum: Basidiomycota. See
also FLY AGARIC; MUSHROOM.

agate A banded or concentrically patterned
form of *chalcedony. The colours, ranging
from white, milky blue, yellow, and 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 some species—grows on a tall
stalk (up to 12m high). It may be 60 or more
years before flowers are produced; after flow-
ering the plant dies. Several species are com-
mercially important as a source of fibre,
especially *sisal; the fermented juice of others
is used as an alcoholic drink (pulque) or dis-
tilled to produce spirits (see TEQUILA). Family:
Agavaceae (or Amaryllidaceae).

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

Agincourt, Battle of (25 October 1415) The
battle that took place during the *Hundred
Years” War at Agincourt (now in the Pas-de-
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 French may have lost as
many as 6000 men.

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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agnosticism The philosophical view that
doubts the existence of God and 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 atheism.

agora A central feature of ancient Greek
town planning. 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 meeting
place. Together with the *acropolis, it nor-
mally contained the most important buildings
of the town.

agoraphobia See PHOBIA.

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

Agra 2709N7800E A city in India, in Uttar
Pradesh on the River Jumna. Former capital of
the Mogul Empire (1566—69 and 1601-58), it fell
to the British in 1803 and from 1835 until 1862
was capital of the North-West Provinces. No-
table buildings include the *Taj Mahal. Popula-
tion (1991): 899195.

Agricola, Gnaeus Julius (40-93 AD)
Roman 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, exploration, and expansion before his re-
call in 84.

agricultural revolution 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 TULL, JETHRO); the quality of cat-
tle and sheep was improved by scientific stock
breeding. This resulted in a greater production
of food for the growing industrial population
(see INDUSTRIAL REVOLUTION), although it
meant hardship for those farmers who were
displaced by enclosure.

agriculture The practice or study of farm-
ing. Settled farming probably dates back to the
10th millennium BC, 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,
enabled settled communities to evolve and
primitive civilizations to flourish in such re-
gions as the fertile river basins of the Tigris,
Euphrates, and Nile.

Until the end of the 19th century farming
was based entirely 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 FER-
TILIZERS), increasing mechanization, and con-
trol of plant and animal pests, measures that
have enormously increased the quantity and
quality of food 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 population. However, reconciling '
maximum food production and conservation
of the environment is one of the principal
tasks of the UN *Food and Agriculture Organi-
zation. See also ARABLE FARMING; LIVESTOCK
FARMING.

Agrigento 3719N 13 35E A seaport in Italy, in
S Sicily. Founded about 580 Bc, it has famous
ancient temples and is the birthplace of the
philosopher Empedocles. Sulphur mining is
the main occupation. Population (latest est):
56372.

Agrippa, Marcus Vipsanius (?63-12 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.

Agrippina the Younger (15-59 AD), 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 reign, but after they quarrelled he had
her murdered.

agronomy The management 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 imn-
proved by such processes as drainage, irriga-
tion, the application of natural and artificial
fertilizers, and husbandry techniques (e.g. crop
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rotation). Equally important is the breeding of
crop plants that are suited to a particular soil

Aguascalientes 2151N10218W A city in
central Mexico. A commercial centre, its indus-
tries include ceramics production, tanning,
and railway engineering. There are medicinal
hot springs nearby. Population (2000 est):
594 056.

Ahern, Bertie (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 (o Ahmedabad) 2303N
7240E An industrial city in central India, in
Gujarat. Founded in 1411, it is 2 major commmer-
cial and industrial centre known for its tex-
tiles. There are many academic and scientific
institutions. Population (2001): 3520 085.

ai See SLOTH.

Aidan, St (c.600-51 AD) Irish monk and
bishop. A monk at *Iona until his consecration
as bishop of Northumbria in 635, he founded
the monastery at Lindisfarne (see HOLY IS-
LAND), the centre of his extensive missionary
activity in N England. His life is described by
*Bede in his Ecclesiastical History. Feast day: 31
Aug.

AIDS (acquired immune deficiency syndrome)
A viral disease characterized by a decrease of
certain T-lymphocytes, resulting in a break-
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
HIV-positive people (virus carriers) may 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 (all 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; clinical trials of
vaccines are being planned. By the end of 2006,
AIDS had resulted in over 25 million deaths
worldwide (including over 14000 in Britain),
while those suffering from AIDS or HIV were
estimated at about 40 million. Some 80% of
deaths from AIDS (and nearly 80% of new cases

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

aikido A Japanese martial art, primarily for
self-defence by means of dodging an attacker
and leading him in the direction in which his
momentum takes him 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 traditional culture has largely disap-
peared and they are now few in number, they
speak a language not related to any other.

air See ATMOSPHERE.

aircraft Any machine capable of flying, Air-
craft fall into two categories: lighter-than-air
machines {see AIRSHIPS; BALLOONS) and heav-
ier-than-air machines. The latter include *heli-
copters and fixed-wing aircraft, first *gliders
and then powered aeroplanes. 19th-century ex-
perience of gliding, especially by Otto Lilien-
thal (1849-96) in Germany, provided the Wright
Brothers with the information they needed to
build their first powered aircraft in 1907 using
the Otto-Daimler *internal-combustion en-
gine. In 1909 the Frenchman Louis *Blériot
flew across the English Channel By the begin-
ning of World War I, aircraft were sufficiently
advanced to be used for reconnaissance and
their usefulness as bombers soon became evi-
dent. Fast manoeuvrable fighters to shoot
down the slower heavily laden bombers were
an obvious subsequent development. By the
end of the war aerial combat was established as
an integral part of modern warfare. After the
war air circuses and flying clubs using World
War I aircraft sprang up all over the world,
heralding the age of civil aviation. In 1924 Im-
perial Airways was formed in the UK, using
Handley Page airliners, and during the 1930s a
worldwide network of commercial routes de-
veloped. The Atlantic was first flown solo non-
stop (from New York to Paris} in 1927 by
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-
casters) were in service against the German
Heinkel 111, Dornier 17, and Junkers 88. Domi-




Wright Brothers’ Flyer The first powered flight at Kitty
Hawk, North Carolina, USA, on 17 December 1903 lasted 12
seconds. -

Handley Page 42E Hannibal In 1928 the British airline,
Imperial Airways, brought eight HP42 aircraft. The 24-seater
Hannibal had a top speed of 100 mph (160 knvhr).

Blériot XI Louis Blériot's 30-minute flight from Calais to
Dover on 25 July 1909 was the first cross-channel flight.

Douglas DC3 Introduced in 1936, it was widely used in
World War Il as the Dakota transport. its Pratt and Whitney
1200 hp engines gave it a maximum speed of 200 mph (320
kmv/hr).

Vickers Viscount Introduced into service in 1950, it was the
first successful turboprop airliner. Powered by four Rolls-Royce
Dart engines, it carried 60 passengers.

Boeing 747 Nicknamed the “jumbo jet” this wide-bodied
jetliner, which can cammy up to 500 passengers, has been in
service with many airlines since 1970.

civil aircraft

De Havilland Comet1 The first jet airfiner, it went into
service in 1952, Crashes due to metal fatigue caused its
withdrawal and in 1958 it was replaced by the Comet V.

Concorde The first supersonic airliner, it was built by the
French and British in cooperation. Powered by four Rolls-Royce
Olympus engines, it came into service in 1976.




Sopwith Camel A highly manoeuvrable fighter, first
delivered in 1917 its 130 hp Clerget engine gave it a top
speed of 113 mph (181 kmvhr).

Handley Page 0/400 The largest World War | bomber. Its
twin 360 hp engines enabled it to carry 2000 lbs (907 kg) of
bombs.

Supermarine Spitfire British fighter. Originally powered by
a Rolls-Royce Merlin engine, it later had the Griffon engine,
giving it a top speed of 450 mph (724 kmvhr).

Messerschmitt 109 German fighter, designed in 1935, The
latest version (109G) had an 1800 hp engine enabling it to fly
at 430 mph (692 kmvhr).

Boeing B-29 Superfortress This enormous US bomber
entered the war in 1943 and was used to drop the atom
bombs on Japan.

General Dynamics F-111  US fighter and fighter-bomber,
the first warplane to have swing wings (1967). it was powered
by a Pratt and Whitney TF30 turbo fan.

Hawker Siddeley Harrier British VTOL aircraft developed in
1969. Two movable nozzles direct the thrust of its engine
downwards for vertical take-off.

military aircraft

Northrop B2 stealth bomber US bomber, publicly revealed
in 1989. The most expensk plane ever developed,
costing £350 million each, its revolutionary ‘flying wing’
design is alleged to make it invisible to enemy radar.
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nant British fighters 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 *jet engine has
dominated aircraft design. However, the first
postwar generation of civil aircraft used the
jet engine to drive propellers (e.g. the 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 1954.

The first aircraft to break the *sound bar-
rier were military and nearly all modern war-
planes are supersonic and armed with missiles.
Examples include the British Hawker Hunter
and Avro Vulcan; the US McDonnell Douglas
Phantom, Convair Hustler, and General Dy-
namics Swingwing F111; the French Mirage;
and the Soviet MiGs. The US B2 Stealth bomber
was introduced in the late 1980s. The first su-
personic passenger aircraft (SST) to fly was the
Soviet Tupolev Tu-144 in 1968. This was fol-
lowed a year later by the Anglo-French Con-
corde, which remained in service until 2003.
Long- and medium-range passenger services
are dominated by the wide-bodied (jumbo} jets,
such as the Boeing 747 and the European Air-
bus. See also AERONAUTICS.

aircraft carrier 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 1918, too late for World War L 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
Vietnam Wars. The USS Enterprise, the first nu-
clear-powered carrier (1961), displaced 76000
tonnes and steamed 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, and a tan-
coloured wiry coat with a black saddle region.
Height: 58-61 cm (dogs); 56-58 cm (bitches).

airships Dirigible *balloons that obtain their
thrust from a propetller. The first airship to fly
was a French steam-powered machine, de-
signed in 1852 by H.Giffard; 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 field. Be-
tween 1910 and 1914 Zeppelins were in exten-
sive passenger service, carrying some 35000
passengers, without mishap. In World War I
these machines were used by the Germans 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 Hindenberg was de-
stroyed in 1937.

Aix-en-Provence (Latin name: Aquae Sex-
tiae) 433IN527E A city in S France, in the
Bouches-du-Rhéne department. The capital of
Provence in the middle ages, it has a gothic
cathedral and a university (1409). Cézanne was
born here. An agricultural centre, it trades in
olive oil and fruit. Population (1999): 134 222.

Aix-la-Chapelle See AACHEN.

Ajaccio 415IN 8 43E The capital of Corsica, a
port on the Gulf of Ajaccio. Napoleon I was
born here. Tourism is important. Population
(latest est): 55 279.

Ajanta 2030N 7548E 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 the life
of the times,

Ajax A legendary Greek hero, son of Telamon,
King of Salamis. Described in Homer’s Iliad 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 the dead
*Achilles. Sophocles’ play Ajax depicts the hero
recovering his sanity, only to be driven by
shame to suicide.

Akbar (1) the Great (1542-1605) The third
Mogul emperor (1556-1605). Akbar embarked
on a series of military campaigns and con-
quered all of N India. Late in his reign he con-
quered the Deccan to the south. 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
(13791362 BC) of the 18th dynasty, one of
whose wives was Nefertiti. He replaced the tra-
ditional Amon cult with the monotheistic wor-
ship of the sun god, Aton, and built a new
capital, Akhetaton, at Tell el-Amarna. 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; 1889-1966) Russian poet. Her first
books, Evening (1912) and Beads (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 personal
themes. Her works were banned (1922-40) but
in the 1960s were restored to favour.

Akihito (1933- )Emperor of Japan (1989- ).
The son of *Hirohito, he was the first Crown
Prince to marry a commoner, Michido Shoda
(1934- ).

Akkad The capital city and dynastic name of
a S Mesopotamian 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 Akkadian,
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 reascendancy of Ur.

Aksum (or Axum) 14 05N 38 40E An ancient
town in N Ethiopia. It was capital of the Chris-
tian Aksumite Empire (I1st—6th centuries AD).
According to tradition, the Ark of the
Covenant was brought here from Jerusalem.

Alabama A state in the SE USA, on the Gulf
of Mexico. Except for the forested uplands in
the NE it consists of an 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 peanuts, 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 (2000): 4447100. Capital: Mont-
gomery.

alabaster A pure fine-grained white form of

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

Alain-Fournier (Henri-Alban Fournier;
1886-1914) French novelist. The son of a coun-
try schoolmaster, he became a literary journal-
ist in Paris and was killed in World War 1. His
one completed novel, Le Grand Meaulnes (1913),
is nostalgic and almost mystical; set in the
French countryside of his childhood, it de-
scribes a young man’s search for a girl he has
glimpsed only briefly.

Alamo, the A mission in the USA, in San An-
tonio, Texas. During the Texas revolution it
was defended from 24 Feb until 6 March 1836,
by less than 200 Texan volunteers (including
the legendary Davy Crockett), who were all
massacred during the onslaught of 4000 Mexi-
can troops led by Santa Anna. Six weeks later a
victory at San Jacinto secured Texan indepen-
dence.

Aland Islands (Finnish name: Ahvenanmaa
Islands) A group of over 6000 islands and is-
lets, under Finnish administration but semi-
autonomous, at the entrance to the Gulf of
Bothnia. Population (1992): 24847. Language:
Swedish. Capital: Mariehamn.

Alaska The largest state in the USA, occupy-
ing the NW corner of the North American con-
tinent. It is a mountainous volcanic area, rising
over 6000 m (20000ft) to Mount McKinley, the
highest peak in North America. The numerous
rivers include the Yukon flowing W into the
Bering Sea. Oil production (discovered 1950) is
the major industry and there are rich supplies
of natural gas. Coal, gold, and copper are
mined. Fishing, especially salmon, and forestry
are also major industries. Agricultural devel-
opment is hindered by the short growing sea-
son and severe climate. History: first settled by
Russians following voyages by the Dane, Vitus
Bering (1728, 1741), 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 19th century
helped to swell the sparse population. It be-
came the 49th state in 1959. A 2437km
(1523 mi)-road from Dawson Creek, Canada to
Fairbanks, Alaska, called the Alaska Highway
was built for defence against Japan (1942). Area:
1700138 sqkm (656424 sqmi). Population
(2000): 626 932. Capital: Juneau.

Alba, Fernando Alvarez de Toledo,
Duke of (or Alva; 1507-83) Spanish general,
who commanded Habsburg forces against
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Protestants in Germany and the French in Italy.
Philip II of Spain placed him in command of
the Netherlands (1567-73), where his ruthless
attempts to subdue the Dutch Protestants
made him very unpopular and led to his recall.
He led the expedition against Portugal (1580
81). See also REVOLT OF THE NETHERLANDS.

albacore A fast-swimming *tuna fish, Thun-
nus alalunga, found in warm seas. Up to 1m
long, it has very long pectoral fins. It is the
chief source of tuna for canning.

Alban, St (3rd century AD) The first English
martyr. A pagan soldier, he protected a Christ-
ian priest and was converted by him. 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 Albans.
Feast day: 22 or 17 June. Emblem: a stag.

Albania, Republic of (Albanian name:
Shqiperia) A country in SE Europe, occupying
part of the Balkan Peninsula on the Adriatic
Sea. It consists of a mountainous interior, ris-
ing to aver 2700 m (9000 ft), with extensive
forests and fertile coastal lowlands. The people
belong to two main groups, the Ghegs (N of the
River Shkumbi) and the Tosks (S). Economy:
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, bitumen, chrome
ore, copper wire, tobacco, fruit, and vegetables.
Under communism the economy was subject
to rigid- central control and Albania became
one of the poorest countries in Europe. Despite
subsequent liberalization the economy re-
mains very weak, owing largely to outdated
infrastructure and widespread 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 Zog. After
occupation by Italy and Germany during
World War II, another republic was set up in
1946, with a communist-controlled 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 (1908-85), as first party secretary, was
executive leader from 1946 to 1985. Pressure
for change led to free elections in 1991 but in
1997 the collapse of fraudulent saving schemes

led to street violence and the resignation of the
government. Elections in 1997 resulted in vic-
tory for the Socialists. In 1998 violent protests
in Tirana forced the government to flee the
capital; a new Western-style constitution was
subsequently approved in a referendum. In
1999 the crisis in neighbouring *Kosovo led toa
massive influx of refugees and tensions with
Serbia. The 2005 elections saw victory for the
Democratic Party, whose goals include mem-
bership of NATO and the EU. Official language:
Albanian. Currency: lek of 100 gindars. Area:
28748 sq km (11101 sq mi). Population (2007 est):
3600523. Capital: Tirana,

Albany 42 40N 73 49W A city in the USA, the
capital of New York state on the Hudson River.
Founded in 1614 by the Dutch, it is one of North
America’s oldest cities. Economic growth accel-
erated with the building of the Erie Canal
(1825) and today its main manufactures are
electrical goods, textiles, dental goods, chemi-
cals, and building materials. Population (2000):
95658,

albatross A large seabird belonging to a
family (Diomedeidae; 14 species) that occurs
mainly in southern oceans. It has a hooked bill;
usually a white or brown plumage often with
darker markings, and very long narrow wings
(the wandering albatross, Diomedea exulans, 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-
lariiformes (see PETREL).

albedo A measure of the reflecting power of
a nonluminous object, such as a planet or nat-
ural satellite. It is the ratio of the amount 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.

Albee, Edward (1928 ) US dramatist. His
early one-act plays, notably Zoo Story (1958) and
The Death of Bessie Smith (1960), analyse contem-
porary social tensions using techniques of the
*Theatre of the Absurd. His first three-act play,
Who's Afraid of Virginia Woolf? (1962), which
dramatizes the love-hate relationship of an aca-
demic couple, was very successful. Later plays
include A Delicate Balance (1967, Pulitzer Prize),
Marriage Play (1986), Three Tall Women (1951,
Pulitzer Prize), and Goat (2004).

Albéniz, Isaac Manuel Francisco
(1860-1909) Spanish composer and pianist. A
child prodigy, he frequently ran away from
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 (1906-09), a collection of 12 piano pieces.

Albert 1 (1875-1934) 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 German inva-
sion (1914) and contributed to the Allied victory
in World War L

Albert, Prince (1815-61) Prince Consort of
the United Kingdom and younger son of Ernest
I, Duke of Saxe-Coburg-Gotha. 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
*Great Exhibition (1851). He died of typhoid.

Alberta A province of W Canada, mostly on
the Great Plains. It consists mainly of a plateau,
rising to the foothills of the *Rocky Mountains
in the SW. The undulating S prairie and park-
land further N support profitable ranches and
grain farms. Alberta is Canada’s largest oil and
gas producer, possesses vast coalfields, and in-
cludes the Athabasca tar sands, one of the
world’s largest oil reserves (at present un-
tapped). History: 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:
644389 sq km (248 799 sq mi). Population (2001):
3664 249. Capital: Edmonton.

Alberti, Leon Battista (1404-72) Italian
Renaissance architect, also a painter, writer,
musician, and scientist. As his facade of Sta
Maria Novella in Florence demonstrates, he
adapted classical rules to 15th-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 treatise De re aedificatoria (On Ar-
chitecture; 1452) was translated into several Eu-
ropean languages in the 16th century.

Albigenses Followers of the Christian
heresy of Catharism (see CATHARI), who flour-
ished in southern France in the 12th and 13th
centuries. Named after the town of Albi in
Languedoc, they were the object of the Albi-
gensian Crusade, launched in 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-
rosinase, one of the enzymes required for the
formation of the pigment *melanin, is absent.
Albinos have abnormally pale skin, fair hair,
and pink or light-blue irises. The condition can
be eased by the use of spectacles to treat the
lens abnormalities common in albinos and by
protection of the skin and eyes from direct
sunlight. Albinism, which can affect all human
races, is also seen in animals.

Albinoni, Tomaso (1671-1750) Italian com-
poser and court musician to the Duke of Man-
tua. His works, which influenced J.S. Bach,
include 50 operas, a violin concerto, and two
oboe concertos. The Adagio for organ and
strings of ten attributed to Albinoni was in fact
composed by his Italian biographer Remo Gia-
zotto (1910~ ) and incorporates a fragment of
a bass part by Albinoni.

Alborg (or Aalborg) 57 03N 0956E A city and
seaport in Denmark, in N Jutland. Founded in
1342 AD, it has a gothic cathedral and a 16th-
century castle. A university was established in
1974. Its industries include shipbuilding, ce-
ment manufacture, and textiles. Population
{2000): 161161,

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

Albuquerque 3505N10638W A city in the
USA, 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 principal
industries. It is the home of the University of
New Mexico (1892). Population (2000): 448 607.

Alcatraz An island in the USA, in W Califor-
nia in San Francisco Bay. It was the site of a no-
torious maximum security prison from 1934
until 1962.

alchemy A pseudoscience combining practi-
cal *chemistry with mystical views of the uni-
verse. Originating independently in China and
Egypt, probably before the 3rd century BC,
alchemy remained a legitimate branch of sci-
ence and philosophy in 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 transmuting base metals into
gold (see PHILOSOPHER’S STONE). In China,
*Taoism, which highly esteemed long life, fos-
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tered alchemical experimentation in search of
the elixir. In Europe, concentration upon gold-
making brought alchemy into disrepute.

Alcibiades (c. 450-404 Bc) Athenian general
and politician. Brought up by *Pericles, he was
the pupil and lover of *Socrates. Alcibiades en-
couraged Athenian imperialism during the
*Peloponnesian War (431-404) 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 (406). 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 first wife was Arsinoé, daughter
of King Pegeus of Psophis, but on his wander-
ings he married the daughter of the river god
Achelous, and was pursued and killed by
Pegeus and his sons. His own sons later avenged
his death by killing Pegeus.

Alcock, Sir John (William) (1892-1919)
British aviator. He served with the Royal Naval
Air Service in World War I and in 1919, accom-
panied by (Sir) Arthur Brown (1886-1948), 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 Alcock was killed in a flying
accident.

Alcoholics Anonymous A voluntary or-
ganization 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, including the UK,
which has more than 1000 groups. An associ-
ated organization, ALANON, provides support
for the close relatives of alcoholics.

alcoholism An illnesscaused by physical and
psychological dependence on alcohol. Alco-
holism causes mood changes, 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; CH,OH).
Ethanol is the alcohol found in intoxicating
drinks. Alcohols contain at least one hydroxyl
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 *ethanol (ethyl alcohol)
in alcoholic drinks in order to calculate gov-
ernment duty on them. In the USA, 100° proof
is 50% alcohol by volume. Until January 1980,
the UK used a similar system for spirits, but
with 57.06%, measured at 15°C, 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 approximately equivalent to 61° proof
in the former UK system or 70° proof in the US
system.

Alcott, Louisa May (1832-88) US novelist.
Her first book, Flower Fables (1854), was written
when she was 16 to raise money for her family.
Hospital Sketches (1863) recounted her experi-
ences as a nurse in the Civil War. Little Women
(1868-69), her most famous book, was largely
autobiographical. Other works include An Old-
Fashioned Girl (1870), Little Men (1871), and Jo's
Boys (1886). .

Aldeburgh 529N 135E A small resort in SE
England in Suffolk. Once an important port, it
is now famous for its annual music festival es-
tablished in 1948 by Benjamin *Britten and the
singer Peter Pears (1910-86), who lived here, It is
the birthplace of the poet George *Crabbe, and
Dr Elizabeth Garrett Anderson (1836-1917) was
elected the first woman mayor in England here
in 1908. Population (1991): 2654.

‘aldehydes A class of organic chemicals that

contain the —CHO group. They are prepared by
the oxidation of alcohols and are themselves
oxidized to form carboxylic acids. Common
aldehydes are formaldehyde and acetaldehyde.

alder A tree or shrub of the genus Alnus. 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.
glutinosa), about 20m high, is found in wet
places throughout Europe and Asia and in N
Africa. Its timber is used in general turnery.
Family: Betulaceae (birch family).

alderfly An insect, also known as a fish fly,
having two pairs of delicate finely veined
wings and 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 crawl out to
pupate in burrows in the soil. Family: Sialidae;
order: Neuroptera (lacewings, etc.).

alderman (from Anglo-Saxon ealdorman, a
local official) In the UK, senior members of the
major local authorities, normally elected by
the directly elected members, until the Local
Government Act (1972) abolished the office as
an active rank except in the City of London. In
the USA, many cities call their local-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 associated with protest marches
(1958-63) organized by the Campaign for Nu-
clear Disarmament and is the site of the
Atomic Weapons Research Establishment. Pop-
ulation (latest est): 2157.

Alderney (French name: Aurigny) 4943N
212W The third largest of the Channel Islands,
separated from France by the dangerous Race
of Alderney channel. Its economy is based on
dairy farming and tourism. Area: 8sqkm
(3 sq mi). Population (2001): 2294. Chief town: St
Anne.

Aldershot 51 15N 047W A town in S England,
in Hampshire. It is the chief garrison town and
army training centre in the UK. Population
(1991): 51536.

Aldrin, Jr, Edwin Eugene (1930~ )USas-
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 stercid hormone that acts on
the kidneys to regulate the levels of salts and
water in the body.

aleatoric music Music that incorporates el-
ements of chance. The term {from Latin alea, 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 Ching, a classic Chinese work on
divination. Boulez, Stockhausen, and others
have experimented with this type of music.
Computers have also been used to generate
aleatoric music.

Aleppo (Arabic name: Halab) 36 14N 37 10E A
town in NW Syria. The Crusaders tried in vain
to capture it, and from 1516 to 1919 Aleppo was
part of the Ottoman Empire. After World War
11, it was incorporated into independent Syria.
It is now an industrial centre and the terminus
of a pipeline from Iraq; its university was
founded in 1960. Population (1994 est): 1591 400.

Aletsch Glacier The largest glacier in Eu-
rope, in Switzerland in the Bernese Oberland
lying SE of the Aletschhorn mountain. Length:
26 km (16 mi).

Aleutian Islands A chain of volcanic
Alaskan islands lying between the Bering Sea
and the Pacific Ocean, divided politically be-
tween Russia and the USA. The chief settle-
ments are on Unalaska. Russian exploitation of
supplies after 1741 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-
ground nuclear tests have been made here
(since 1971).

Alexander | (c.1077-1124) King of the Scots
(1107-24), who ruled the highlands while his
brother and successor David ruled the low-
lands. He was noted for his reform of the Scot-
tish church- and his foundation of the
monastery of Scone (1114). He aided Henry I of
England’s campaign against Wales (1114).

Alexander H (1198-1249) King of the Scots
(1214-49). Hoping to regain the northern coun-
ties of England, he supported the unsuccessful
Barons’ War (1215-17) against King John. 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 (Ill) the Great (356-323 BC)
King of Macedon (336-323), who between 334
and his death conquered most of the world
known to antiquity. Alexander, who was a
pupil of Aristotle, inherited a plan to invade
Persia from his father Philip II; having secured
his position in Macedon and Greece, he put this
plan into action. In 333 he defeated the Persian
king Darius III at Issus; in 332 he reduced Tyre
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in his greatest victory. Alexander then pro-
ceeded to conquer Egypt and Babylon (331).
Moving on to Media and then east into central
Asia, he finally 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 It (1241-86) King of the Scots
(1249-86). He married (1251) Margaret, daughter
of Henry III of England. Under his leadership,
the Scots defeated the Norwegians at the battle
of Largs (1263) and by the Treaty of Perth (1266)
gained the Isle of Man and the Hebrides from
Norway.

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

Alexander of Tunis, Harold, 1st Earl
(1891-1969) British field marshal. In World War
II he commanded the evacuation from
Dunkirk and was the last man to leave France.
He became commander in chief in the Middle
East (1942) and then, as Eisenhower’s deputy, di-
rected the offensive that defeated the Germans
in N Africa (1943). He ended the war as Allied
supreme commander in the Mediterranean
and was subsequently governor general of
Canada (1946-52) and Conservative minister of
defence (1952-54).

Alexandra (1844-1925) A Danish princess
who married (1863) Edward 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 (1872-1918) The wife from 1894 of
*Nicholas II of Russia. A German princess and
granddaughter of Queen Victoria, Alexandra
fell under the evil influence of *Rasputin. His
disastrous domination of her government
while Nicholas was supreme commander of
the Russjan forces in World War 1 precipitated
the Russian Revolution and the execution of
Alexandra and her family by the Bolsheviks.

Alexandria (Arabic name: al-Iskandariyah)
3113N 2255E The chief seaport and second
largest city in Egypt, between Lake Mareotis
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. History: founded in 332 BC by Alexander
the Great it remained the Egyptian capital 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 fire in 97
BC. In 30 BC Alexandria 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 finat syllables. The name is de-
rived from 12th-century French poems about
Alexander the Great. It was the dominant verse
form in 17th-century French poetry, when it
was used by *Racine and *Corneille.

alfalfa A perennial flowering plant, Medicago
sativa, also called lucerne. Growing to a height
of 1m, 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. Family: Legumi-
nosae.

Alfred the Great (849-99) 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 incognito, 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 their conquests in Mercia
and East Anglia provided that Guthrum, their
king, converted to Christianity. Alfred built a
navy to defend the south coast agginst further
Danish invasions (885-86; 892-96) and pro-
tected Wessex with a chain of fortifications. He
took London (886), thus gaining control of all
England save the Danish areas.

algae A vast group of simple organisms
(about 25000 species) traditionally regarded as
plants but now usually placed in the kingdom
Protoctista. Algae contain the green pigment
chlorophyll (and can therefore carry out pho-
tosynthesis) but have no true stems, roots, or
leaves (see THALLOPHYTA). They range from
single-celled 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 parasitic or associate with other or-
ganisms (see LICHENS). Reproduction is ex-
tremely variable and may involve asexual
means, such as cell division, fragmentation, or
spore production, andfor sexual 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-green, brown, and *red
algae; blue-green algae are now classified as
bacteria.

Algarve A region in S Portugal, bordering on
Spain and the Atlantic Ocean, mostly corre-
sponding to the modern administrative dis-
trict of Faro. It became a Moorish kingdom in
1140 and was the last stronghold of the Moors
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 unknown quantities.
The first 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 term used by the mathematician *al-
Khwarizmi to denote the addition of equal
quantities 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 and brought to Europe by the
Arabs. In classical algebra symbols, such as x
and y, represent ordinary numbers, the 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 particular set of general rules and rela-
tionships.

Algeciras 3608N527W A port 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 1344. The
present town was rebuilt in 1760. 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): 101972,

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 and small fertile areas near the coast. The in-

habitants, who live almost entirely in the N, are
mainly Arabs and Berbers. Economy: mainly
agricultural although industrialization 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 Spain. His-
tory: a former province of the Roman Empire,
Algeria was subjugated in the 7th century by
the Arabs, who introduced Istam. 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
Mediterranean shipping. Algeria was annexed
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 Libération nationale (FLN), lasted
from 1954 to 1962 when independence was
granted by de Gaulle, following referendums
held in both Algeria and France. A republic was
set up under Ahmed Ben Bella but was over-
thrown in 1965 by a Council of Revolution. Col
Houari Boumédienne (1925-78) became presi-
dent; following Boumédienne’s death, Col 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 1992 the elections
were cancelled and a transitional government
was installed. Some 100000 people died in the
ensuing guerilla war, 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
and by January 2000 the main insurgent group
had agreed to disband. However, violence by
more extreme Islamic 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. Area: 2381745
sq km (919595 sqmi). Population (2007 est)
33333 216. Capital: Algiers.

Algiers (Arabic name: al-Jaza'ir; French name:
Alger) 3645N 305E The capital of Algeria, a
port on the Mediterranean.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.
History: founded by the Phoenicians, it was re-
established by the Arabs in the 10th century.
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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 headquarters of the Allied forces in N
Africa and, for a time, the seat of the French
government in exile. Population (1998):
1519570.

Algonquian A group of North American In-
dian languages, including *Cree, *Cheyenne,
Blackfoot, and others, spoken by tribes living
to the Sand 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 last stronghold of the Muslim kings
of Granada. Combining citadel and palace, it is
an outstanding example of Moorish architec-
ture, with magnificent courts and gardens. The
name derives from Arabic al-hamra, the red, an
allusion to the red stucco used on the walls.

Ali (c. 600-61) A cousin of *Mohammed, who
became his son-in-law by marriage to *Fa-
timah. 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, Iraq. 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 Clay;
1942— ) US boxer. A gold medallist in the 1960
Olympic Games, he became professional world
heavyweight champion (1964}. On becoming a
Black Muslim he changed his name and was
soon afterwards stripped of his title for three
years because of his refusal to join the US
army. Defeated (1971) by Joe Frazier, he again
became champion in 1974 by defeating George
Foreman. In 1978 he lost the title briefly to
Leon Spinks; his defeat 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 3821N029W A port in SE Spain, in
Valencia on the Mediterranean Sea. Exports in-
clude wine, olive oil, and fruits. Industries in-
clude oil refining, textiles, chemicals, soap,
tobacco, and tourism. Population (1998 est):
272432, -

Aligarh 2742N7825E A city in N India, in
Uttar Pradesh. An agricultural trading centre,

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

alimentary canal See DIGESTION.

aliphatic compounds Organic chemical
compounds that are not aromatic. They in-
clude the *alkanes, *alkenes, and *alkynes as
well as some cyclic compounds (cycloalkanes).

alkali See ACIDS AND BASES.

alkali metals The elements forming group
1 of the *periodic table: lithium, sodium, potas-
sium, rubidium, caesium, and francium. All are
highly reactive soft, silvery-white *metals
with low densities, melting points, and boiling
points. In chemical reactions they tend to form
positive jons 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, barium,
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 earths are the oxides of
these metals.

alkaloids A group of nitrogen-containing
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.H,,.,. The first four members of the series
methane (CH,), ethane (C,H,), propane (C,H,),
and butane (C,H,,) are gases; higher members
are liquids or waxes. 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-
chusa, native to Eurasia but widely grown for
ornament (A. azurea is a common garden plant).
It may reach a height of 50-120 cm, with clus-
ters of small blue or white flowers and narrow
or oval leaves. Family: Boraginaceae. A similar
and related plant, Pentaglottis sempervirens, 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 *alkanes,
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—.850 AD) Arabic mathematician, 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 carbon—carbon triple bond
in their molecules. The simplest types, with
one triple bond, have the general formula
C,H,, » ethyne (or acetylene, C,H,) is the first
member of this series. The alkynes, like the
*alkenes, undergo addition and polymeriza-
tion reactions. They are extremely reactive,
tending to explode under pressure, and are
difficult to use in large quantities.

Allah (Arabic, probably from al-ilah: the god)
The Islamic name of God. Allah was wor-
shipped in pre-Islamic Arabia as early as the
3rd century BC. In Mecca he was given special
rank as “the god,” but lesser tribal gods con-
tinued to be worshipped alongside him until
*Mohammed proclaimed Allah as the one om-
nipotent and omniscient God, the same God as
worshipped by Jews and Christians. He is eter-
nal, the creator of the universe, the judge of
men, merciful and compassionate. His word is
embodied in the *Koran.

Allahabad 2557N 8150E A city in N India, in
Uttar Pradesh at the confluence of the Rivers
Ganges and Jumna, 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 (1991): 806 447.

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 1480 m (4860 ft) at Spruce Knob.

allegory A verse or prose narrative in which
characters and events in the plot hold a deeper,
usually moral, meaning. It is similar to but
usually longer than the fable and the parable.
Examples of allegory include the French
Roman de la rose (13th century), Bunyan’s The Pil-

grim’s Progress (1678), and Orwell’s Animal Farm
(1945).

Allegri, Gregorio (1582-1652) Italian com-
poser of church music. He wrote two volumes
of concertinas, two volumes of motets, and a
Miserere for nine voices.

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

Allen, Ethan (1739-89) American soldier,
who pursued the independence from New
York and New Hampshire of the Green Moun-
tain region (now Vermont). Between 1770 and
1775 he commanded the Green Mountain Boys,
who helped to capture Fort Ticonderoga (1775),
the first American victory in the American
Revolution. He was imprisoned by the British
(1775-78) 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 Again, Sam (1972), Annie Hall
(1977), Manhattan (1979), Hannah and Her Sisters
(1986), Crimes and Misdemeanours (1990), Decon-
structing Harry (1997), and Hollywood Ending
(2002).

Allenby, Edmund Henry Hynman, 1st
Viscount (1861-1936) British field marshal.
After experience in the Boer War, he com-
manded the Third Army in France in World
‘War L In 1917, appointed commander in chief
of the Egyptian Expeditionary Force against
the Turks in Palestine, he captured (9 Dec)
Jerusalem and then went on to devastate the
Turks at Megiddo (1918). He ended his career as
high commissioner in Egypt (1919-25).

Allende (Gossens), Salvador (1908-73)
Chilean statesman,; president of Chile (1970-73),
the first Marxist to come to power through
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 pollen, house-dust 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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however, become hypersensitive to certain
antigens (called allergens), so that when they
are encountered they stimulate not only the
normal antibody reaction but also the specific
symptoms of the allergy. Allergic conditions
include *hay fever, some forms of *asthma
and dermatitis, and *urticaria. Treatment in-
cludes the use of *antihistamines, cortico-
steroids, and desensitization.

Allied Powers The nations united in oppo-
sition to the Central Powers in World War I
and to the Axis Powers in World War 1L In
World War I the Allies were initially the UK,
France, and Russia, bound by the Treaty of Lon-
don (1914), and later included Italy, Japan, and
Portugal; the USA was an associated power
from 1917. In World War II the chief Allies
were the UK, France (1939-40, 1944-45), the So-
viet Union (from June 1941), the USA (from De-
cember 1941), and China.

alligator A large broad-snouted reptile be-
longing to the genus Alligator (2 species). Each
side of the jaw contains 17-22 teeth, which are
all covered when the mouth is closed. The
American alligator (A. mississippiensis) is mainly
black and lives in rivers of the SE USA, reach-
ing a length of 5-6m; 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-
DILE).

Allium A genus of herbaceous plants (@about
450 species), including the *onion, *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 (bulbils), by means of which the plants
can be propagated. Family: Liliaceae (or Alliaceae
according to some authorities).

Allosaurus A large bipedal dinosaur of the
Jurassic and Cretaceous periods (200—65 million
years ago). Up to 11m long, it had large hind
limbs, a well-developed 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 teeth. 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 common, especially in the aircraft indus-
try. Alloys may 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 an example. Solid solutions, on the
other hand, are usually soft and ductile: car-
tridge-case 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-
orating 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 fixed as 1 Nov by
Gregory IIL See also 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. Requiemn masses, containing
the Dies Irae, are celebrated.

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

Alma Ata 4319N7655E (name until 1921
Verny) The former capital of Kazakhstan. Situ-
ated in the foothills of the Trans-Alay Alatau
(mountains), it has food and tobacco processing
industries and there is a thriving film industry.
The capital transferred to Akmola (later re-
named Astana) in 1997. Population (1995 est):
1150 500.

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

Alma-Tadema, Sir Lawrence (1836-1912)
British painter of Dutch birth, who lived in
England from 1870. Many of his paintings were
inspired by Egyptian and classical antiquity.

Almodovar, Pedro (1949~ ) Spanish film
director, noted for his provocative black come-
dies, often on sexual themes. His films include
Women on the Verge of a Nervous Breakdown
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(1988), Tie Me Up! Tie Me Down! (1989), The Flower
of My Secret (1995), All About My Mother (1999),
and Talk to Her (2002).

almond A tree, Prunus amygdalus, 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 herbaceous plants
(about 200 species), all native to Africa. A stem
is usually absent, the toothed fleshy leaves
forming a basal rosette, up to 40 cm in diame-
ter. The flowers are red or yellow; the juice of
somne species, especially A vera, is used as an
emollient. Family: Liliacege.

‘alpaca A shaggy-coated hoofed mammal,
Lama pacos, traditionally 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: Camelidae (camels).

alphabets Writing systems in which each
symbol 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 took place, it seems,
only on the E shores of the Mediterranean
around 2000 BC. From this Semitic alphabet all
the major alphabets 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 two 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 mass num-
ber of the nucleus by four and its atomic num-
ber by two. An example is the decay of
uranium-238 into thorium-234.

Alphege, 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 and mur-
dered because he refused to save himself at the
expense of his tenants. Feast day: 19 April.

alphorn A musical instrument used in
Switzerland for calling cattle, Made of wood, it

is commonly 2 m long or more. Being valveless,

it plays only harmonics.
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alphabets. The letters of the modern Roman alphabet
have developed from the ancient Phoenician syllabary.
This script in its Aramaic form was also the ultimate
source of the Arabic alphabet and probably of the Brahmi
alphabet, from which the many scripts of modemn India
are derived. The Cyrillic alphabet was derived directly
from the Greek, whereas the Roman came through
Etruscan and Latin.

Alps The highest mountain range in Europe.
It extends some 800km (497mi) in an arc
roughly E-W through France, Switzerland,
Italy, and Austria, and rises to 4807 m (15771ft)
at Mont Blanc near the W end. Several major
rivers rise here, including the Rhéne, Rhine,
Drava, and Po. The snowline varies between
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2400m and 3000m (7874ft and 9843ft) and
many of the lower slopes are used as pasture in
sumumer, while in winter the Alps are 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 international
terrorist network created by Osama *Bin
Laden that carried out the attacks on America
on *September 11 2001 Its seeds were sown
during Bin Laden’s guerrilla campaign against
the Soviets in Afghanistan (1979-89), but the or-
ganization took definitive shape when he
moved to Sudan (1991), where he trained terror-
ists for a holy war against the USA. Bomb at-
tacks on US servicemen in Yemen (1992),
Somalia (1993), and Saudi Arabia (1995) followed
and in 1998 alQaida blew up the US embassies
in Kenya and Tanzania, killing around 200.
From 1996 al-Qaida had its command centre in
S Afghanistan, where it forged links with the
*Taleban. Following September 11, al-Qaida’s
headquarters and training camps became the
prime targets in the US-led *war on terrorism.
Nevertheless, al-Qaida cells have remained ac-
tive in many countries and 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 leading role in the insurgency 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 agricultural area and has important
potassium deposits. History: it was often a
scene of conflict between France and Germany.
Under Roman occupation from the 1st century
AD, it became a Frankish duchy in the 5th 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 territory of Alsace-Lorraine. This existed
until it reverted to France in 1919. It came under
German control again in World War 11 and was
restored to France in 1945. Area: 8310sqkm
(3208 sq mi). Population (1999): 1734 145.

Alsatian dog See GERMAN SHEPHERD DOG.

Altai Mountains A mountain system in
Asia, extending from Siberia, Russia, into China
and Mongolia. It rises to 4506 m (14783 ft) at
Belukha in Russia.

Altamira Upper *Palaeolithic cave site in N

Spain, recognized in 1879, noted for the 150
magnificent paintings of animals on the cave’s
ceiling. Bison, painted in red ochre with black
manganese manes, tails, and hooves, are the
chief species depicted. See also MAGDALENIAN.

Altdorfer, Albrecht (c.1480-1538) German
artist. His masterpieces, few of which survive,
show his love of forested mountains and in-
clude The Battle of Issus and St George (both Alte
Pinakothek, Munich). He became the city archi-
tect of Regensburg.

alternating current (ac) Electrical current
that periodically reverses its direction. It is the
form of current produced when a coil of wire
rotates in a magnetic field and, as this is the
way in which current is produced in *power
stations by *electric generators, it is the form
of current most widely used, especially because
its voltage can be easily increased or decreased
by a transformer. The electromotive force
(emf), E, produced by a generator is equal to
E’sin ot, where E’ is the maximum emf, o is
the angular velocity of rotation, and t is the
time. Thus the current has the form of a sine
wave, with a frequency «/2x. 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 ELEC-
TRICITY SUPPLY.
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alternating current. The voltage and power
waveforms in a 240-volt, 50-hertz domestic mains
supply. The current (/= £, sin (25 x 50)4) has a similar
waveform to the voltage.

alternatlon of generations A phenom-
enon occurring in the *life cycles of many
plants and some animals (particularly cnidar-
ians) in which there is an alternation between
two distinct forms (generations), which differ
from each other in structure, reproduction,
and also often in habit. In plants the genera-



33

Alyssum

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-
ual polyps alternate with free-living 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 nuclear power for
their energy needs. To combat 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 23 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.

alternative medicine (or complemen-
tary medicine) Treatment of physical and
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 qualified 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 and
burial place of *Diana, Princess of Wales. It has
been the seat of the Spencer family since 1508.
A museum dedicated to the life of Diana
opened in 1998.

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

sists of a device that measures the time taken
for a radio or radar signal to reach the ground
and return.

altitude The angular distance of an astro-
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 azimuth, measured east-
wards along the horizon from the direction of
N, to specify the position of an astronomical
body on the *celestial sphere.

Altman, Robert (1922-2006) US film direc-
tor, screenwriter, and producer. His films,
mainly black comedies and satires, include
M*A*S*H (1970), Nashville (1975), Short Cuts
(1994), Gosford Park (2002), and A Prairie Home
Companion (2006).

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

altocumulus cloud (Ac) A medium type of
*cloud appearing as globular masses in bands
across the sky.

altostratus cloud (As) A medium type of
*cloud appearing as a greyish sheet, sometimes
thin enough for the sun to be seen through it.
It usually heralds rain.

aluminium (A]) A light silvery-white metal
first isolated by Friedrich Wéhler in 1827. It is
the most abundant metal in the earth’s crust
and the main source is *bauxite, an 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. Its
most important uses depend on its lightness
(relative density 2.70), ductility, and good elec-
trical conductivity. It is used in electrical
power cables, kitchen utensils, and many in-
dustrial applications. Pure aluminium is soft,
but its alloys with copper, magnesium, and
other elements have considerable strength.
This combined with their low densities makes
such alloys important in aircraft construction.
The hydroxide (Al{OH),) is used in glass manu-
facture and as an 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 plants (about 150 species), mostly native
to S Europe but widely grown in gardens.
Alyssums have small flowers grouped in termi-
nal clusters. Varieties of sweet alyssum (A. mar-
itimum) have white or pink flowers and are
grown as annuals. Perennial alyssums include
A. saxatile, which has yellow flowers. Family:
Cruciferae.
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Alzheimer’'s disease A degenerative dis-
ease that affects nerve cells of the brain. It
causes speech disturbances, progressive loss of
memory and other mental faculties, and
changes in behaviour and personality; though
it may occur in middle age it is more common
in elderly people. Its cause is uncertain, but
some forms of. Alzheimer’s disease are inher-
ited. Named after the German neurologist
Alois Alzheimer (1864-1915).

amalgam An alloy of mercury with various
other metals, in¢luding silver, gold, and palla-
dium. Amalgams of mercury with silver and
tin are used in dentistry to fill tooth cavities.

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. caudatus (love-lies-
bleeding), 60-100 cm tall with dark-red flowers,
A. tricolor {Joseph's coat), with purple flowers
and red, yellow, and green leaves. Family: Ama-
ranthaceae.

amaryllis A perennial herbaceous plant,
Amaryllis belladonna, also called belladonna lily,
native to South Africa but widely cultivated
for ornament. Growing from bulbs, it has
strap-shaped leaves and a 45 cin long stem bear-
ing 5-12 funnel-shaped sweet-scented flowers,
usually rose-pink. Family: Amaryllidaceae.

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 Antonio Amati (?1550-1638) and
Girolamo Amati (1551-1635) worked as a team.
Girolamo’s son Nicolo Amati (1596-1684) was
the family’s greatest craftsman and taught An-
- drea *Guarneri (d. 1698) and *Stradivari.

Amazon, River (Portuguese name: Rio
Amazénas) The largest river system and the
second longest river in the world. Rising as the
Rio Marafién 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
Brazil, and parts of Venezuela, Colombia,
Ecuador, Peru, and Bolivia. It is covered by a
mantle of tropical rain forest (selva) and is nav-
igable to oceangoing vessels as far as Iquitos,
3700km (2300mi} upstream. Destruction of
the rain forest in recent years has caused con-
cern on ecological grounds. Length: 6440 km
(4000mi). Drainage basin area: about
5827 500 sq km (2 250 000 sq mi).

Amazons (Greek: breastless ones) A mythical

nation of female warriors who were believed
by the ancient Greeks to live in Pontus, near
the Black Sea Trained for war and hunting, the
Amazons 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
their queen, Penthesilea. They also invaded At-
tica but were defeated by *Theseus, who took
their queen Hippolyte captive.

amber A translucent or opaque yellow fossil
resin exuded by coniferous trees; insects and
leaves are often preserved 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 varnish.

ambergris A waxy substance found in the
intestines of sperm whales. Mainly cholesterol,
with fatty oils and steroids, it has a musky
scent and is used in making perfumes.

Ambrose, St (c.339-97 Ap) Italian bishop of
Milan and Doctor of the Church. Born at Trier,
he was appointed a provincial governor in 370
with his headquarters at Milan. He was made
Bishop of Milan in 374. He championed ortho-
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
who ate it, ambrosia was (according to Homer
and others) taken with the drink nectar; it was
also described as a perfume.

Amenhotep Il King of Egypt (c.1417-1379
BC) of the 18th dynasty. He controlled Palestine
and Syria through vassal kings and maintained
good relations with Babylon. Many of the mon-
umental buildings at Karnak and Luxor were
erected by him. He was the father of Akhen-
aton.

American eagle Sec BALD EAGLE.
American football See FOOTBALL.

American Indians A diverse group of peo-
ples of North, Central, and South America and
the Caribbean Islands. In many respects they
resemble the Mongoloid peoples of Asia, which
has led to their classification as a subtype of
the *Mongoloid race. However, their physical
diversity, and the possession of certain fea-
tures not common among Mongoloids, sug-
gests other origins. Their ancestors probably
migrated to the Americas from Asia via Alaska
between 10 000 and 20000 years ago. They have
coarse dark straight hair, yellowish-brown
skins, and sparse body hair. They speak a vari-
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ety of languages and culturally range from
primitive hunters and gatherers to the cre-
ators of the *Aztec, *Maya, and *Inca civiliza-
tions. See also NORTH AMERICAN INDIANS.

American Revolution (or American War
of Independence; 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 taxation. Protests
against such legislation as the *Stamp Act
(1765) and Townshend Acts (1767) culminated in
the *Boston Tea Party (1773), to which Britain
responded with the punitive Intolerable Acts
(1774). The first Continental Congress was sum-
moned at Philadelphia and, after attempts by
both sides at negotiation had failed, the first
shots of the war were fired at Lexington and
Concord {April 1775). In the autumn the Ameri-
cans invaded Canada, taking Montreal and be-
sieging Quebec until forced to withdraw to
Ticonderoga in Spring, 1776. 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, George *Washington, near White Plains.
At the beginning of January 1777, however,
Washington dealt a counterblow at Princeton
before settling in winter quarters. Britain's
strategy in 1777 was based on a plan for Gen
John Burgoyne to march S from Canada and
join Howe at the Hudson River. Burgoyne ar-
rived at the Hudson (Aug) but Howe had left
New York by sea, landed at Chesapeake Bay, and
defeated Washington at the Brandywine, tak-
ing Philadelphia (Sept). Burgoyne, meanwhile,
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 1778 the British began an offensive in the S.
Howe’s successor, Clinton, took Charleston,
South Carolina, and Cornwallis defeated Gates
at Camden (1780). In early 1781 the British lost
badly at Cowpens (17 Jan) but won, with heavy
casualties, the battle of Guilford Court House
(15 March). Cornwallis now moved into Vir-
ginia, establishing a base at Yorktown. There
besieged by a Franco-American force under the
Comte de Rochambeau (1725-1807) and Wash-
ington, on 19 October Cornwallis surrendered.
American victory was now assured although
conflict continued, chiefly at sea. The British
navy had been threatened throughout by
American privateers and the activities of such
commanders as John Paul Jones, but the main
threat at sea came from America’s European
allies—the French, Spanish (from 1779), and

Dutch (from 1780), who gained control of the
English Channel and threatened invasion. Rod-
ney's success (1782) in the West Indies enabled
Britain to regain control of the Atlantic. In
1783 Britain acknowledged American indépen-
dence in the Treaty of *Paris.

America’s Cup A sailing 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 Australia II.
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, synthesized (1944) by G.T.Seaborg and
others by addition of neutrons to plutonium
followed by B-decay. It forms the oxide (AmO,)
and such trihalides as AmCl; it is strongly
radioactive. At no 95; at wt (243); mp 1176°C.

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. It is used for
Jjewellery. Birthstone for February.

Amiens 4954N 218E A city in NE France, the
capital of the Somme department situated on
the River Somme. Known as Samarobriva in
pre-Roman times, it was the ancient capital of
Picardy. The Peace of Amiens (1802) marked a
respite in the Revolutionary and Napoleonic
‘Wars. Its gothic cathedral survived the damage
of both World Wars. An important railway
junction, Amiens’ industries include textiles,
tyres, and chemicals. Population (1999): 135 501.

Amin (Dada), Idi (c.1925-2003) Ugandan
politician; president (1971-79). He rose rapidly
in the army, becoming commander in 1966. He
overthrew Milton *Obote to become president
and in 1972 ordered the expulsion of 80000
non-Ugandan Asians. Notorious for his 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 (NH;), in which one
(primary amines), two (secondary amines), or
three {tertiary amines) of the hydrogen atoms
are replaced by organic groups. See also AMINO
ACIDS.

amino acids 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. Certain essen-
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tial amino acids cannot be manufactured by
the body and must be supplied in the diet. In
man these are: arginine, histidine, isoleucine,
leucine, lysine, methionine, phenylalanine,
threonine, tryptophan, and valine.

Amis, Sir Kingsley (1922-95) British novel-
ist and poet, one of the *Angry Young Men. His
first novel, Lucky Jim {1954), was a popular suc-
cess. Later novels include I Want It Now (1968),
Jake’s Thing (1978), The Old Devils (1986), which
won the Booker Prize, and The Folks that Live on
the Hill (1990). He published several volumes of
poetry and his memoirs appeared in 1991. His
son Martin Amis (1949- ), also a novelist,
wrote The Rachel Papers (1974), Money (1984}, Lon-
don Fields (1989), The Information (1995), and Yel-
low Dog (2003). His autobiography, Experience,
was published in 2000.

Amish A US and Canadian Protestant sect and
a conservative faction of the Mennonites.
Jakob Ammann, a Mennonite bishop in
Switzerland, founded the sect in the 1690s, and
by 1727 his followers had begun to settle in
Pennsylvania. The Amish dress uniformly and
depend on farming for their livelihood.

Amman 3157N 3556E The capital of Jordan.
Amman was the capital of the biblical Am-
monites, and there are some Greek and Roman
remains. Under the British mandate in Pales-
tine, the town grew from a small village, and in
1946 it became the capital of independent Jor-
dan. The city has had large influxes of refugees
following fighting in the Arab-Israeli Wars
(1948, 1967, and 1973); in 1970 tension resulting
from the refugee presence led to fighting on
the streets of Amman between  Jordanian
forces and Palestinians. The university was
founded in 1962. Amman is now an important
communications centre, with some manufac-
turing industry. Population (1994 est): 963 490.

ammeter An instrument for measuring
electric current. The two most common types
are the moving-coil and the moving-iron am-
meters. The moving-coil ammeter is more sen-
sitive but will 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.

ammonia (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 Ammonoidea {over 600 gen-
era), abundant during the late Palaeozoic and
Mesozoic eras, becoming extinct 100 million
years ago. Their fossilized remains have either
straight or coiled shells, some up to 200cm in
diameter, containing many chambers, which
provided buoyancy for the free-swimming ani-
mal.

Ammonites An ancient Semitic tribe who
were descended from Ben-ammi, the son of Lot,
and 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
(anterograde amnesia). In some cases specific
areas of the brain show pathological changes.
Treatment is related to the cause.

Amnesty International An organization,
founded by Peter Benenson in the UK in 1961,
aiming to defend freedom of speech, opinion,
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 the welfare of refugees. It
has some 1.5 million members in over 150 coun-
tries and is funded by voluntary contributions.
It won the Nobel Peace Prize in 1977.

amniocentesis A form of prenatal diagno-
sis in which a small quantity of the fluid (am-
niotic fluid) that surrounds an unborn baby in
the mother’s womb is removed for examina-
tion. The specimen may be taken by needle
through the abdominal wall or, later in preg-
nancy, the opening of the womb. Tests on the
amniotic fluid may 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 pregnant
women over 35 years of age.

Amoeba A genus of free-living microscopic
animals (see PROTOZOA). They occur widely in
soil and water and their flexible cells assume
various shapes. The common amoeba (A. pro-
teus) may be up to 0.5 mm long. Amoebas move
by extending their cytoplasm into lobes
{(pseudopodia), which also engulf food particles
and liquids. They reproduce by binary *fission
and under adverse conditions form protective
cysts. Some related forms are parasitic, includ-
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ing Entamoeba histolytica, which causes-amoe-
bic dysentery in man. Phylum: Rhizopoda.

Amon The supreme Egyptian 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 built to him at
Luxor and Karnak (c.1400 BC). Amon-Ra re-
mained supreme god until 663 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 Amos con-
tains his prophecies delivered in Israel. He
denounced the luxury and injustice of the
privileged nation and predicted God’s judg-
ment by means of an Assyrian invasion and
natural calamities.

amount of substance A quantity propor-
tional to the number of particles, such as
atoms or ions, in a sample. The constant of pro-
portionality is the *Avogadro number. In *SI
units amount of substance is measured in
*moles.

ampere (A) The SI unit of electric current
equal to the current that when passed through
two paraliel infinitely long conductors placed 1
metre apart in a vacuum produces a force be-
tween them of 2x 107 newton per metre of
length. This 1948 definition replaced all former
definitions including that of the international
ampere based on the rate of deposition of sil-
ver from a solution of silver nitrate. Named
after A. M. *Ampére.

Ampére, André Marie (1775-1836) French
physicist. He introduced the important distinc-
tions between electrostatics and electric cur-
rents and between current and voltage,
demonstrated that current-carrying wires
exert a force on each other, and gave an expla-
nation of magnetism in terms of electric cur-
rents. Ampeére’s law states that the strength of
the magnetic field at any point produced by a
current (I) flowing through a conductor of
length 1 is proportional to Il/d? where d is the
distance between 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, and reduces fatigue
and appetite. Because 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 deficit
disorder in children.

amphibian An animal belonging to the class
Amphibia, which contains over 2500 species of
frogs, toads, newts, salamanders, and caecilians.
Adult amphibians breathe through lungs and
have adapted to a wide range of habitats; how-
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 using 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 exam-
ples. Amphiboles are common in igneous and
metamorphic rocks and often occur in fibrous
or acicular forms, including some forms of *as-
bestos.

amphitheatre An elliptical or circular
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 Pompeii
(c.70 BC). The largest is the *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 was
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 be his wife when he saw
her dancing with her sister Nereids. She re-
jected him and fled to the island of Naxos, but
he sent a dolphin to reclaim her. She bore him
three sons, Triton, Rhodos, and Benthesicyma.

amphora An ancient Greek two-handled
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 (600-480 BC) of black-painted red
earthenware depicting mythological scenes.
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Other undecorated types, sometimes tapering
to a pointed base, were used for transporting
oil and wine.

amplifier An electronic device for intensify-
ing an electrical signal in an alternating-
current circuit, with an external 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 74 56E A city in NW India, in
Punjab. Founded in 1577 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 manufactures tex-
tiles and silk. Population (1991): 709 456.

Amsterdam 52 21N 454E The official capital
of the Netherlands, in North Holland province
on the Rivers Amstel and IJ. The government
seat is at The Hague. Linked to the North Sea by
canal (1876), it is a major seaport. It is also an
important 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 and linked with a radial system of canals
and approximately 1000 bridges. History: char-
tered in 1300, it joined the Hanseatic League in
1369. It became the capital in 1808. Population
(1999 est): 727 053.

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

Amundsen, Roald (1872-1928) Nerwegian
explorer, the first person to reach the South
Pole. After sailing the *Northwest Passage in
the Gjoa (1903—06) he abandoned his plan to
reach the North Pole on hearing of Peary’s suc-
cess (1909). He himself beat *Scott to the South
Pole in 1911. In 1926 he flew a dirigible over the
North Pole with Umberto Nobile (1885-1928).

Amundsen died while searching for Nobile fol-
lowing the latter’s dirigible crash in the Arctic
Ocean. A small section of the S Pacific Ocean,
bordering on Ellsworth Land in Antarctica, is
called Amundsen Sea after him.

Amur, River (Chinese name: Heilong Jiang or
Hei-Lung Chiang) A river in NE Asia. Rising in
N Mongolia, it flows generally SE and NE
through Mongolia, 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
because they rejected infant baptism in favour
of baptizing adults when they professed their
faith. Persecuted by Roman Catholics and
Protestants, they were accused of fanaticism,
heresy, and immorality. They believed in
pacifism, common ownership of goods, and
millenarjanism, and held radical political
views. Their modern descendants, such as the
Mennonites, number more than 500 000.

anabolic steroids See ANDROGENS.
anabolism See METABOLISM.

anaconda A nonvenomous South American
*constrictor snake, Eunectes murinus. Up to
10m long, it is typically dark green with oval .
black spots and lives in swamps and rivers,
feeding on fish and small caymans and also
hunting deer, peccaries, and birds along the
water’s edge.

Anacreon (6th century Bc) Greek lyric poet.
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 red
cells or the quantity of red pigment (see
HAEMOGLOBIN) in the blood. It may be due to
loss 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 pro-
duction of haemoglobin. Haemolytic anaemias
are caused by increased destruction of the red
blood cells, as may occur in certain blood dis-
eases (e.g. *sickle-cell disease and thalassaemia)
and malaria or because of the presence of toxic
chemicals. Anaemia can also result from the
defective production of red cells, as occurs in
pernicious anaemia (when it is due to defi-
ciency 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-
turies, but it was not until the 1840s that the
first anaesthetic gases—ether, nitrous oxide,
and chloroform—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). Local anaesthesia involves
injection of a local anaesthetic (e.g. lignocaine)
and is used for dental surgery and other minor
operations. Spinal anaesthesia (epidural or sub-
arachnoid) produces loss of sensation in a par-
ticular part of the body by injecting a local
anaesthetic into the space round the spinal
cord. It may be used, for example, during child-
birth.

Anaheim 3350N 117 56W A 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 (2000): 328 014.

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

analytic geometry The study of geometri-
cal relations by algebraic methods. Geometrical
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 René
*Descartes.

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

anarchism A political theory advocating
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
(1939).

Anastasia (1901-71918) 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
claim was officially rejected in 1961 and finally
proved false by DNA testing in 1993.

Anatolia See AS1A MINOR.

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 was over-
come and anatomists—notably Vesalius—made
valuable contributions to the science. In the
17th century William *Harvey discovered the
circulation of blood, while the development of
the microscope 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 (cells).

Anaxagoras (c.500-428 BC) Greek philoso-
pher, born at Clazomenae (Asia Minor). In
about 480 he moved to Athens, but because of
his influence on *Pericles, he was banished (450)
on a trumped-up charge of impiety. He be-
lieved that the physical universe was made up
of an infinite number of substances and that
matter was infinitely divisible. He was the first
to explain solar eclipses.

Anaximander (c.610-c.546 Bc) Greek phi-
losopher, born in Miletus {Asia Minor). He held
that the physical universe came from some-
thing unlimited, rather than one particular
kind of matter, and maintained that the earth
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lay unsupported at the centre of the universe.
He was also an early evolutionist, believing
that the origin of life arose in the sea, and that
man evolved from some meore primitive
species.

ANC See AFRICAN NATIONAL CONGRESS.

ancestor worship The belief held by many
members of prescientific 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 believed 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 mooring a vessel to
the bottom of a body of water. In ancient times
a heavy stone was used, attached to the vessel
by a rope. Modern anchors are designed for dif-
ferent kinds of bottom—sandy, rocky, muddy,
etc—and 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 pattern

TR stockless

anchor. Three common forms of anchor.

Anchorage 6110N 150 00E A city and port in
the USA, in S Alaska at the head of Cook Inlet.
Founded in 1914 as the terminus of the Alaska™
Railroad, 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 (100 species). 1025 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, bait, and animal feeds.

Ancona 4337N1331E A seaport in central
Italy, the capital of Marche on the Adriatic Sea.
It dates from 1500 BC, when it was founded by
the Dorians. Its industries are connected with
shipbuilding, engineering, and sugar refining.
Population (1994 est): 100 597.

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 Spain's most fertile’
regions producing citrus fruit, olives, and wine.
Under Roman control after the 2nd century BC,
the region was named Andalusia (after its 5th-
century Vandal settlers) by the Muslims, who
invaded the region in the early 8th century;
much evidence of the Muslim occupation re-
mains. [n the 15th century Castile finally recov-
ered Andulusia from the Muslims. After the
Moriscos {Christians of Moorish descent) were
expelled in 1609 the region’s prosperity dimin-
ished. Its coastal resorts are popular with
tourists, as are the Moorish buildings of
Granada, Seville, and Cérdoba. It became an au-
tonomous region in 1981. Population (2001)
7 357558,

Andaman and Nicobar islands A Union
Territory of India, comprising two island
groups in the E Bay of Bengal. The Andaman
forests support plywood and match industries.
Coconuts, rubber, and coffee are also impor-
tant. The Nicobar Islands 120 km (75 mi) S of the
Andaman Islands, produce coconuts, areca nuts,
and fish. Area: 8293 sq km (3215 sq mi). Popula-
tion{2001): 356 265. Capital: Port Blair.

Andersen, Hans Christian (1805-75) Dan-
ish author, famous for his fairy tales. The son of
a shoemaker, he attended Copenhagen Univer-
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 and
1872, These include such classics as “The Snow
Queen” and “The Ugly Duckling.”

Anderson, Elizabeth Garrett (1836-1917)
British physician, who pioneered the admission
of women into the medical profession. Refused
admission to medical schools, she studied pri-
vately and in 1865 was granted a licence to prac-
tise. She helped to establish the London hospital
for women named after her.
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Andes (Spanish name: Cordillera de los Andes)
A mountain 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 volcanoes, 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
Deccan plateau. Rice, sugar cane, cotton, 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 hydroelectricity. The region was struck
by a severe earthquake in 1993. Area:
275068 sq km (106 204 sq mi). Population (2001):
75727541 Capital: Hyderabad. Chief seaport:
Vishakhapatnam.

Andorra, Principality of (Catalan name:
Valls d’Andorra; French name: Les Vallées d’An-
dorre} A small principality in the E Pyrenees,
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, and to-
bacco) are the principal industries. Financial
services are also important. History: in 1278 it
was placed under the joint overlordship of the
Bishop of Urgel in Spain and the Comte de Foix
in France. The latter’s rights 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 460 pe-
setas to the bishopric respectively. In 1993 a
new constitution was approved, giving An-
dorra greater autonomy, and in 1994 Andorra’s
first sovereign government took office. An-
dorra is a tax haven and immigration has been
substantial in recent years. Official language:
Catalan. Currency: euro of 100 cents. Area:
465sqkm (179sqmi). Population (2003 est):
66 900. Capital: Andorra la Vella.

Andrea del Sarto (Andrea d'Agnolo;
1486-1530) Florentine painter, whose work,
through its influence on his pupils Jacopo da
Pontormo (1494-1557), Giovanni Battista Rosso
(1494-1540), and Giorgio Vasari (1511-74), be-
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
Madonna of the Harpies (1517; Uffizi).

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 The hero of a story by Aulus Gel-
lius {?125-7165 AD). 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 (1913).

androgens A group of steroid hormones
that influence the development and function
of the male reproductive system and deter-
mine male secondary sexual characteristics,
such as the growth of body hair and deepening
of the voice at puberty. The major androgens
are *testosterone and androsterone, produced
by the testes in higher animals and man and
also in small amounts 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 (anabolic steroids) promote
the growth of muscle and bone and are admin-
istered to debilitated patients. Their use by ath-
letes is banned by most athletic authorities.

Andromache In Greek mythology, the wife
of Hector. She appears in Homer’s Iliad. After
the fall of Troy she became the slave of Neop-
tolemus, son of Achilles, and bore him three
sons.

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

Andromeda (Greek mythology) The daugh-
ter of the Ethiopian 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 AD) Welsh poet. His
poem “Y Gododdin,” preserved in the manu-
script Book of Aneirin (c. 1250), celebrates the he-
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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 velocity. Other types of
anemometer are the *Pitot tube and the *Ven-
turi tube.

Anemone A genus of herbaceous perennial
plants (about 150 species) mostly native to N
temperate regions. The leaves are segmented
and the flowers lack true petals. The Eurasian
wood anemone (A. nemorosa), 10-15 cm high, has
white flowers. Many species are cultivated as
ornamentals for their colourful flowers, in-
cluding the poppy and Japanese anemones (A.
coronaria and A. japonica). Family: Ranuncu-
laceae.

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,
causing fatal haemorrhage. Treatment consists
of surgical removal of the aneurysm and its re-
placement with a graft.

angelfish 1. A fish of the tropical marine
family Chaetodontidae, having a narrow oval
laterally compressed body, a small mouth, and
often an elongated snout. Up to 70 cm long, an-
gelfish are solitary, living around coral reef’.
They are usually patterned in a variety of bril-
liant colours. 2. A South American *cichlid fish
of the genus Pterophyllum, especially P. scalare,
which is valued as an aquarium fish.

Angelica A genus of tall perennial herbs
{about 70 species) distributed in the N hemi-
sphere and New Zealand. They grow up to 2m
tall and have umbrella-like clusters of white or
greenish flowers. The Eurasian species A
archangelica yields an oil used in liqueur and
perfume making, and its stems are candied to
make the confectionary angelica. A. sylvestris
(wild angelica) is native to Europe and Asia and
introduced in Canada. Family: Umbelliferae.

Angelico, Fra (Guido di Pietro; c.1400-55)
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 1436 to St Mark’s Convent, Florence,
where he painted several frescoes, including a
famous Annunciation. From 1445 to about 1450
he painted fresco cycles in the Vatican but only
the Scenes from the Lives of SS Stephen and

Lawrence has survived. He was an exclusively
religious painter, whose spiritual 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 praise and serve God. Many,
however, followed Lucifer in his rebellion, be-
coming devils in hell. In the Bible angels appear
mainly as messengers 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 archangels are ranked
above angels in the celestial hierarchy.

angina pectoris Chest pain caused by a re-
duction in the supply of blood to the heart due
to narrowing of the coronary blood vessels. See
CORONARY HEART DISEASE.

angioplasty See CORONARY HEART DIS-
EASE.

angiosperm Any flowering plant. An-
giosperms comprise a vast group of leafy
green plants (about 240000 species) in which
the seeds are formed within an ovary, which
becomes the *fruit. They may have evolved
from early *gymnosperms in the Jurassic pe-
riod {about 180 million years ago), rapidly radi-
ating and becoming the dominant plants in the
mid-Cretaceous {about 100 million years ago).
They include many trees and 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 Khmer empire. It
was rediscovered, covered by jungle, in 1860. Its
temples, decorated with relief sculptures, were
intended to emulate mountains; chief of these
are the Angkor Wat (early 12th century) and
Bayon (c.1200).

anglerfish A marine fish, also called
goosefish, 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” ending with a fleshy flap of skin—
the “bait,” which is often luminous in deep-
sea species. Fish, invertebrates, and even
seabirds are lured and snapped up by the huge
mouth.

Angles A Germanic tribe originating from
the Angeln district of Schleswig, which with
the *Saxons and *Jutes invaded and conquered
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most of England during the 5th century AD.
England is named after them.

Anglesey (Welsh name: Ynys Mén; Latin
name: Mona) A low-lying island off the NW
coast of Wales, linked to the mainland by road
and rail bridges over the Menai Strait. Part of
Gwynedd from 1974 until 1996, it has now been
reinstated as a separate county. The chief agri-
cultural activity is sheep rearing Area:
705 sq km (272 sq mi). Population (2001): 66 828.
Administrative centre: Llangefni.

Anglican Communion The fellowship of
episcopal Churches in communion with the see

of Canterbury. Until 1786, when the consecra- .

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 1787 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. See also CHURCH
OF ENGLAND.

angling Fishing with a baited hook line and
usually a rod. There are four main categories.
Game fishing for salmon and trout takes place
in fast streams and rivers. Coarse fishing for
members of the carp family, such as roach 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 UK.
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 A movement within
the *Anglican Communion that stresses the
continuity of the Church of England with
Catholic Christianity. The main impetus of
modern Anglo-Catholicism was provided by
the 19th-century *Oxford Movement. Anglo-
Catholics emphasize the historic episcopate,
the sacramental life of the Church, and tradi-
tional Catholic practices with regard to the cel-
ebration of the Eucharist, vestments, etc. Some
Anglo-Catholics left the Church of England fol-
lowing the decision (1992) to ordain women as
priests.

Anglo-Saxons The Germanic conquerors
of Britain during the 5th century AD (see AN-
GLES; SAXONS; JUTES). They first established a

number of separate kingdoms, principally
*Northumbria, *Mercia, and *Wessex, but
eventually England was unified 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 ENGLISH.

Angola, Republic of A country in SW
Africa, on the Atlantic Ocean. The Cabinda dis-
trict 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 2000m (6500ft). The inhabi-
tants are almost all Black Africans {(mainly of
Bantu origin) with small numbers of mixed
race. Economy: agriculture is run on a coopera-
tive basis and the main crops are sugar cane
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 hydroelectricity 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 1648) until 1951 when it became an overseas
province of Portugal. During the 1950s and
1960s there was a rise in nationalism and in
1974 Portugal agreed to independence; 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 Union 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
Cuban troops began to leave in 1988. A ceasefire
was agreed in 1991, but broke down following
the MPLA’s victory in multiparty elections
(1992). In 1994 the MPLA and UNITA agreed to
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form a unity government but negotiations
broke down in 1998 and UNITA launched a new
offensive. In April 2002 a ceasefire ended 27
years of civil war which had claimed one mil-
lion lives. Official language: Portuguese. Cur-
rency: kwanza of 100 lwei. Area: 1246 700 sq km
(481351 5q mi). Population (2003 est): 10776 000.
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 clothing
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 (Angora wool).

Angry Young Men A group of British nov-
elists and dramatists in the 1950s, mainly of
working-~class or lower middle-class origin,
whose attitudes included dissatisfaction with
postwar British society. The phrase “angry
young man” was first applied to the dramatist
John *Osborne. Associated with this group
were the novelists Kingsley *Amis, John Wain
{1925-94), and John Braine (1922-86), the drama-
tist Arnold *Wesker, and the critic Colin Wil-
son (1931- ).

Angstrém, Anders Jonas (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 angstrom, a unit of
wavelength equal to 107 m (one tenth of a
nanometre), is named after him.

Anguilla 18 14N 63 05W 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, salt production, boat-
building, and fishing. Area: 90 sq km (35 sq mi).
Population (1998 est): 12394. See also ST KITTS-
NEVIS, FEDERATION OF.

Angus A council area of E Scotland, on the
North Sea. In 1975 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 important; other sources of income
include fishing, textiles, and engineering. Area:

2181 sqkm (842 sqmi). Population (2001)
108 400. Administrative centre: Forfar.

aniline (or phenylamine; CH.NH,) A colour-
less oily liquid *amine used to make dyes, plas-
tics, and drugs. It is made by the reduction of
nitrobenzene obtained from coal tar.

animal A living 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 specialized organs for sensing the nature
of their environment; information from the
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 the 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 action, while others, such as the Ani-
mal Liberation Front, condone criminal acts,
including damage to property.

animism 1.The belief that the physical world
is permeated by a spirit sometimes called the
anima mundi Georg Ernst Stahl (1660-1734)
was its chief proponent. 2. In anthropology, all
forms of belief in spiritual agencies. Sir Ed-
ward Tylor (1832-1917), who coined this usage,
distinguished between the souls of the dead
(see ANCESTOR WORSHIP) and other personal-
ized supernatural entities.

anise An annual Mediterranean herb,
Pimpinella anisum, growing to a height of up to
75cm and having umbrella-like clusters of
small yellow-white flowers. It is cultivated for
its liquorice-flavoured seeds (aniseed), which
are used in cookery and yield an oil used to
flavour drinks, etc. Family: Umbelliferae.

Ankara 3955N 3250 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 later came within the Roman and
Byzantine Empires. It was attacked by Persians
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 three universi-
ties. Population (1997): 2 984 099.
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phylum (approx. important classes representative members
no. species)
Porifera (5000) sponges
Cnidaria (9000) Hydrozoa Hydra, Portuguese man-of-war
Scyphozoa jellyfish
Anthozoa sea anemones, corals
Platyhelminthes (18500) Turbellaria planarians
Trematoda flukes
Cestoda tapeworms
Nematoda (12 000) roundworms
Mollusca (50000) Gastropoda snails, slugs
Bivalvia mussels, oysters, cockles
Cephalopoda squids, octopus
Annelida (12000) Oligochaeta earthworms
Polychaeta lugworms
Hirudinea leeches
Arthropoda (>1000000) Arachnida spiders, scorpions
Crustacea lobsters, crabs, woodlice
Insecta beetles, wasps, ants, flies, bugs
Chilopoda centipedes
Diplopoda millipedes
Echinodermata (6500) Asteroidea starfish
Ophiuroidia brittle stars
Echinoidea sea urchins
Holothuroidea sea cucumbers
Chordata (55000) Chondrichthyes sharks, rays
Osteichthyes bony fish (salmon, carp, eels, perch, etc.)
Amphibia frogs, toads, newts, salamanders
Reptilia lizards, snakes, crocodiles,turtles
Aves birds
Mammalia mammals, including humans

A simplified classification of the animal kingdom (major 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 with hard pro-
tective bony plates. Euoplocephalus (or Anky-
losaurus) reached a length of 5m, weighed 3
tonnes, and its plated tail ended in a large bony
knob. Order: Ornithischia.

Annaba (former name: Béne) 3657N739E A
large port in E Algeria, on the Mediterranean
Sea. An early centre of Christianity, it held the
bishopric of St Augustine (396-430 AD). In 1832
it was captured by the French. Mineral exports
are important, particularly phosphates and
iron ore. Industries include flour milling and
iron and steel processing. Population (1998):
348 554.

Annam A region in central Vietnam, long
ruled from Hue. The Chinese, who had occu-
pied it in 111 BC, were driven out in AD 939; it
was a powerful independent state until becom-
ing a French protectorate in 1884. In 1949 it be-
came part of independent Vietnam.

Annan, Kofi (1938 ) Ghanaian interna-
tional civil servant; secretary general of the
United Nations (1996-2006). He formerly
worked for the UN in Geneva and New York.
Annan and the UN were jointly awarded the
2001 Nobel Peace Prize.

Annapurna, Mount 28 34N 83 50E A massif
in NW central Nepal, in the Himalayas. Its
highest peak Annapurna I, at 8078 m {26 504 f't),
was first climbed in 1950 by a French team.

Anne (1665-1714) Queen of England and Scot-
land (Great Britain from 1707} and Ireland
(1702-14). 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 (1683) Prince George of
Denmark (1653-1708) and was pregnant 18
times by him; none of her five children born
alive survived childhood. Anne therefore
agreed to the Act of *Settlement (1701), which
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provided for the Hanoverian succession after
her death.

Anne (Elizabeth Alice Louise) (1950- )
Princess of the United Kingdom, who became
Princess Royal in 1987. The only daughter of
Elizabeth I, she is eighth in line of succession
to the throne. In 1973 she married Mark
Phillips (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 (Annelida) of about 12 000
species, widely distributed in salt water, fresh
water, and on land. The body is characteristi-
cally a muscular cylinder divided into many
fluid-filled segments. Annelids are divided into
three classes: the Polychaeta, or bristleworms
(see. RAGWORM; LUGWORM; FANWORM); the
Oligochaeta {see EARTHWORM; TUBIFEX), and
the Hirudinea (see LEECH).

Anne of Bohemia (1366-94) The first wife
(from 1382) of Richard II of England and daugh-
ter of Emperor Charles IV. Her household ex-
travagance was a cause of dissension between
Richard and parliament.

Anne of Cleves (1515-57) The fourth wife of
Henry VIII of England. The marriage (January
1540) was arranged to effect an alliance with
German Protestant rulers but Henry found
Anne unattractive and quickly divorced her
(July 1540).

Anne of Denmark (1574-1619) The wife
(from 1589) of James I of England and VI of
Scotland. She spent heavily on building and
court entertainments (appearing herself in
Ben 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-
lision. The energy of the radiation is equivalent
to the combined mass of the two particles. See
also ANTIMATTER.

annual 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
growth; autumn wood has small cells as
growth slows down, and in winter growth
ceases. The number of rings provides an esti-
mate of the age of the tree. See also DEN-
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 and flower
extensively in the summer months. Compare
PERENNIALS.

annuity A form of pension in which an *in-
surance company makes a series of periodic
payments 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
and a deferred annuity after a fixed period. An
annuity certain is for a specific number of
years. A life annuity is paid from a certain age
until death. 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
marriage 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
1.26-38). The feast, in full called the Annuncia-
tion of the Blessed Virgin Mary, or Lady Day, is
celebrated on 25 March.

anode The positive electrode of an elec-
trolytic cell, valve, etc. It is the electrode by
which the electrons leave the system. Compare
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 porous
layer of oxide is formed, which can be dyed to
give a coloured finish.

anointing of the sick Sce SACRAMENT.

Anopheles A widespread genus of mosqui-
toes (about 350 species), the females of which
are important as vectors of the malarial para-
site Plasmodium. The best-known malaria car-
rier is A. maculipennis. Some species transmit
filariasis and encephalitis. Unlike other mos-
quitoes the larvae lack a siphon and lie flat on
the surface of the water.

anorexia nervosa A psychological illness
in which the patient, usually an 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—starve to death. The
psychological causes are complex, of ten involv-
ing disturbances in family relationships. Hos-
pitalization may be required for the
treatment, which involves intensive nursing,
sedation, and *psychotherapy and may involve
forced feeding.

Anouilh, Jean (1510-87) French dramatist,
who achieved his first success in 1937 with Trav-
eller without Luggage. His plays include rework-
ings of Greek myths (Antigone, 1944), social
comedies (Ring Round the Moon, 1950), and his-
torical dramas (L’ Alouette, 1953; Becket, 1959).

-Anschluss (German: union; 1938) The union
of Austria with Germany. Following the forced
resignation of the Austrian chancellor Kurt
von Schuschnigg (1897-1977), Nazi forces en-
tered Austria on 14 March and Schuschnigg
was imprisoned. Anschluss 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 Church. Ap-
pointed to the see of Canterbury in 1093,
Anselm defended church rights against 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 God 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 nonexistent
God. Feast day: 21 April.

ant An insect belonging to the family Formici-
dae (over 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: Hymenoptera.

Antananarivo (former name: Tananarive)
18525 47 30E The capital of Madagascar. It was

occupied by the French in 1895. A cultural cen-
tre, it has a university (1961) and two cathedrals.
Industries include tobacco and leather goods.
Population (1993): 1052 835.

Antarctica The most southerly continent,
surrounding the South Pole. 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 International
Geophysical Year (1957-58). Some nations (see
AUSTRALIAN ANTARCTIC TERRITORY; BRITISH
ANTARCTIC TERRITORY; NORWEGIAN ANT-
ARCTIC TERRITORY) have political claims to
territory in Antarctica; Argentina and Chile
have also laid claims to portions of British
Antarctic Territory. Under the Antarctic Treaty
(1959; 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. History: in his voyage of 1772-75 Capt
James Cook circumnavigated the continent.
Many explorations took place during the 19th
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 Expedition, which per-
ished on the return journey. Area: about

14 200 000 sq km (5 500 000 sq mi).
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Antarctica. Under the Antarctic Treaty (1959) all
political claims were halted and freedom of scientific
research in the continent was ensured.
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Antarctic Ocean The sections of the S At-
lantic, Pacificc and Indian Oceans around
Antarctica. Except in the height of summer
{late Feb to early March), it is covered by drift-
ing pack ice.

anteater A long-tailed animal belonging toa
family (Myrmecophagidae; 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 claws.
The giant anteater (Myrmecophaga tridactyla)
reaches 1.8 m in length and has grey and black
fur and a bushy tail. The lesser anteater or
tamandua (Tamandua tetradactyla) is a smaller
arboreal animal with a prehensile tail. Order:
Edentata. Several other unrelated animals that
feed on ants or termites are called anteaters;
these include the *pangolins {scaly anteaters),
*echidnas (spiny anteaters), and *aardvark.

Antelami, Benedetto (active 1177-1233)
Italian sculptor. He developed a style that
marked the transition between the ro-
manesque and the gothic. His best-known
works are the reliefs on the doors of the bap-
tistry at Parma, of which he was probably also
the 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 25c¢m in the
*royal antelope to 180cm in the *eland. All
male antelopes and some females have horns.
See also GAZELLE; GNU; KUDU.

antenna 1. (zoology) The sensory feeler of in-
sects, crustaceans, and many other 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 See STAMEN.

Anthony of Egypt, St (c.251-356 AD)
Egyptian hermit and founder of Christian
monasticism. 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 old, he
preached against Arianism. His combat with
temptation in the desert is described in
Athanasius’s Life of Saint Anthony; it became a
frequent subject in Christian art.

Anthony of Padua, St (1195-1231) Por-
tuguese friar and Doctor of the Church, known
for preaching and converting heretics in N
Italy and the Albigenses in S France. He became

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

anthracene (C_H,) An aromatic compound
consisting of three fused benzene rings. It is
obtained from coal tar and used to make dyes.

anthracite See COAL

anthrax A contagious disease of many ani-
mals, including farm livestock, that can be
transmitted to man. Caused by the bacterium
Bacillus anthracis, it is usually contracted by
eating contaminated food. Onset is often sud-
den with a rise in temperature, staggering, res-
piratory distress, convulsions, and death. In
horses and pigs a subacute form may occur,
with progressive swelling of the throat and
neck resulting in laboured 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
pnreumonia 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.

anthropoid ape A tailless *primate belong-
ing to the family Pongidae, which includes the
gibbons, chimpanzees, orang-utans, and goril-
las. See APE.

anthropology The scientific study of man
in his physical and social aspects. It includes
*archaeology, *linguistics, cultural or social
anthropology, and physical anthropology.
Physical anthropology is concerned with the
origins and evolution of man through the ex-
amination of his fossil remains, and the study
and classification 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 social, linguistic, technical,
and behavioural diversity.

anthropometry The science concerned
with the measurement of the human body,
particularly with respect to the variation that
exists between different populations and
races. Anthropometry ranges from the meas-
urement of structural characteristics, such as
height and cranial capacity, to the analysis 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 occurred during the evolution of man (see
ANTHROPOLOGY).

anthropomorphism 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 Colophon (6th cen-
tury BC) but God in Christianity has not es-
caped from an implicit anthropomorphism.
Religious art can scarcely avoid being anthro-
pomorphic.

antiballistic missiles High-speed nuclear
weapons 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 (eg. US
Sprint) are designed to seek and destroy targets
within the earth’s atmosphere; long-range mis-
siles with high-yield warheads operate in space
(e.g. US Spartan).

antibiotics Drugs derived from microorgan-
isms or synthetically to treat infections caused
by bacteria or fungi Bacteriocidal antibiotics,
such as *penicillin, kill bacteria, whereas bacte-
riostatic antibiotics, such as *tetracycline and
*chloramphenicol, simply halt their growth.
Examples of antifungal antibiotics are nys-
tatin and griseofulvin. 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 (lymphocytes) that reacts
specifically with and neutralizes a foreign pro-
tein (e.g. a bacterium), which is known as the
antigen. 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 body’s resistance
to infection and are responsible for the rejec-
tion of foreign tissue or organ transplants. See
also MONOCLONAL ANTIBODY.

Antichrist In the New Testament, a person
or institution opposed to Christ, who will ap-
pear before Christ’s second coming (John
2.18-22). Some early Christians believed Nero to
be the Antichrist; many reformers, such as
Luther, saw the pope in this role.

anticline 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. Compare 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 than the surrounding
air with one or more isobars of approximately
circular form around its centre. Winds, gener-
ally light, circulate around the high pressure
centre in a clockwise direction in the N hemi-
sphere and anticlockwise in the S hemisphere.
Calm settled weather is usually synonymous
with anticyclones in temperate latitudes.

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

Antietam, Battle of (17 September 1862) A
decisive engagement in the US Civil War,
which prevented the Confederate capture of
Washington, DC. In the last of a series of bat-
tles, the advance of the Confederate general
Robert E. *Lee, 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 Virginia.

Antigone In Greek mythology, the daughter
of *Oedipus and Jocasta, whose story forms the
basis of Sophocles’ tragedy Antigone. When her
father was banished from Thebes she accompa-
nied him into exile in Colonus. Her brothers
Eteocles and Polyneices had agreed to reign al-
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 brother. She was con-
sequently ordered to be buried alive by Creon,
ruler of Thebes, and hanged herself.

Antigua and Barbuda A West Indian
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country in the E Caribbean Sea, comprising the
islands of Antigua, Barbuda, and Redonda.
Tourism is the chief source of revenue; sugar
and cotton production are also important and
financial services are being developed. History:
Antigua was discovered by Columbus (1493)
and colonized by British settlers in 1632. It
formed an associated state within the British
Commonwealth 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 Party, which had held power since
1976. Currency: dollar of 100 cents. Area:
440 sq km (170 sq mi). Population (2003): 76 800.
Capital: St John’s.

antihistamine A drug that interferes with
the action of *histarnine. Some antihistamines
{(e.g. chlorpheniramine} prevent histamine
from causing allergic reactions and 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.g.
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 and the *Lesser Antilles.

antimatter Hypothetical matter in which
the constituent atoms consist of antiparticles.
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 antimatter would contain a
nucleus of antiprotons and antineutrons sur-
rounded by positrons (antielectrons). See also
ANNIHILATION.

antimony (Sb) A metallic element that oc-
curs in nature as the element and more com-
monly in the sulphide stibnite (Sb,S,). 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,0;) by burning in air and the
volatile hydride, stibine (SbH,), 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 630.7°C; bp 1587°C.

Antioch (modern Turkish name: Antakya)
3612N 36 10E A town in central § Turkey, near
the coast and the Syrian border. Founded in 301

BC, it had a large early Christian community,
and there are notable Roman mosaics in the Ar-
chaeological Museum. Population (1994 est):
137 200.

antioxidant 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 free
*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
11ith and 12th centuries some 14 antipopes were
chosen by the Holy Roman Emperors, who re-
sented the Church'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 Council of Pisa (1409) elected a new
pope to end the Schism, but he too was re-
garded as an antipope until unity was restored
at the Council of *Constance (1515). There have
been no antipopes since the mid-15th century.

antipsychotics A group of drugs used to
quieten disturbed patients with schizophrenia,
brain damage, mania, delirium, or agitated de-
pression. They jnclude the phenothiazines (e.g.
chlorpromazine) and the butyrophenones as
well as the more recent so-called atypical anti-
psychotics (e.g. clozapine, risperidone), which
have less severe side-effects.

Antirrhinum A genus of chiefly Mediter-
ranean and W North American herbaceous
plants {about 40 species). The most widely cul-
tivated species is the ornamental snapdragon
(A. majus), 30-80cm high with brightly
coloured two-lipped tubular flowers adapted
to pollination by bees. Family: Scrophulariaceae.

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 as 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 result of ex-
pulsion, persecution, 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 AfTica and Turkey.
It was not until the 18th-century 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 (se¢ WANNSEE
CONFERENCE), which cost the Jews six million
lives (see HOLOCAUST). Since the establishment
of the state of Israel, antisemitism has to some
extent been replaced by Arab anti-Zionism. It
does, however, persist, especially in E Europe.

antiseptic 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
toxin. 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 inoculated 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 1914
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.

antlers 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 and display, the antlers are
shed each year at the end of the mating season.
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 larva lives 1-3

years, generally at the 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 sand. Order: Neuroptera.

Antofagasta 21 515 102 18W A city in NW
Chile, a port on the Pacific Ocean. It is a com-
mercial and 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. 1430-c. 1479) Ital-
ian 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 in St Jerome in His study
and Portrait of a Man (both National Gallery,
London).

Antonescu, lon (1882-1946) Romanian gen-
eral and politician. A pro-Nazi, he became
prime minister (1940), replacing Carol II's gov-
ernment with a totalitarian regime. In 1941 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 Ap by
Lollius Urbicus, governor of Britain, for the
emperor *Antoninus Pius, and abandoned in
196 AD. A military road linked 29 small forts
along a turf wall 3m (10ft) high and 43 m (14
ft) wide, behind a substantial ditch. See also
HADRIAN’S WALL

tops

tray tine

bay tine -
brow tine

coronet
or burr

pedicle

antlers. The number of branches increases with the age
of the stag. This antler has 6 branches; a stag with a
head of 12 branches is called a royal.
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Antoninus Pius (86-161 Ap) Roman em-
peror (138-61). Antoninus was 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 abroad and noted legal reforms were
introduced; the *Antonine Wall was built dur-
ing his reign. He was deified after his death.

Antonioni, Michelangelo (1912- ) Ital-
ian film maker. In 1939 he moved to Rome to
work for the magazine Cinema. His first films
were Gente del Po (1943-47) and Cronaca di un
amore (1950). Later films include Lavventura
(1959), La notte (1961), Blow-Up (1966), Zabriskie
Point (1970), The Passenger (1975), and Beyond the
Clouds (1995).

Antrim 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 (160
sq mi). Population (2001): 48 366.

Antwerp (Flemish name: Antwerpen; French
name: Anvers) 5113N425E A city in Belgium,
on the River Scheldt. Antwerp is one of the
largest seaports in the world and has impor-
tant shipbuilding and ship-repairing indus-
tries. Other industries include oil refining,
diamond cutting, textiles, and electronics. It
possesses many fine buildings, including the
14th-century gothic cathedral and 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 (2000 est): 446 525.

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 36 04N 114 20E A city in E China, in
Henan province. The last capital (1384-1111 BC)
of the Shang dynasty, it has many archaeologi-
cal remains. Industries include cotton and
steel. Population (1999 est): 527 982.

ANZAC The Australian and New Zealand
Army Corps, which served in World War I in
Europe and the Middle East. On ANZAC Day, 25
April (the day of the ANZAC landing in Gal-
lipoli in 1915), the dead of both World Wars are
remembered.

aoudad A tawny-coloured sheep, Ammotra-
gus lervia, also called Barbary sheep. The only
wild sheep in Africa, aoudads live in dry rocky
northern regions and obtain water mainly
from vegetation and dew. They stand 102 cm at
the shoulder and have outward-curving horns
and long hair hanging from the neck 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 chiefs as Geronimo and Victorio,
they would form groups to attack the Ameri-
cans. There are today about 10000 Apaches on
reservations.

apartheid (Afrikaans: apartness) The policy
of separate development of the White and non-
‘White populations in South Africa. Apartheid,
which was introduced by the Afrikaner Na-
tional Party in 1948, aimed to divide South
Africa into separate regions for Whites and
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 Commonwealth.
In 1985 non-Whites won limited constitutional
rights and interracial marriage was allowed. -
Increased internal unrest, combined with
sporting and financial pressure from outside,
led *de Klerk to start dismantling apartheid. In
1992 Whites voted in a referendum to admit
Blacks to the political process and in 1993 a new
constitution enfranchised all South African
adults; in 1994 Nelson *Mandela was elected the
first Black President of South Africa.
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apatite The commonest phosphorous min-
eral, of composition CafPOJ(OHFCI). It is
found as an accessory mineral in many igneous
rocks and is used in the production of fertiliz-
ers. The enamel of teeth is composed almost
entirely of apatite (see also FLUORIDATION) and
the chief inorganic constituent of bone is hy-
droxyapatite, Ca,{PO,){(OH),.

Apatosaurus A huge herbivorous dinosaur,
which has also been called Brontosaurus, 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 pillar-like legs,
along neck and tail, and spent 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 highly intelligent tailless *primate be-
longing to the family Pongidae (11 species),
found in central Africa and S Asia. There are
two subfamilies: the arboreal Hylobatinae (see
GIBBON; SIAMANG) and the ground-dwelling
Ponginae (see CHIMPANZEE; ORANG-UTAN; GO-
RILLA), also called great apes. Forest apes are
often solitary but ground-dwelling apes live in
complex societies and all have highly devel-
oped means of communication. Some tailless
primates of other families are also called apes.

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

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.
Compare PERIHELION.

aphid An insect, also called a plant louse, be-
longing to a family (Aphidae) 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 projecting from the abdomen
from which honeydew is secreted. Aphids feed
on plant sap, piercing plant tissues with sharp
beaklike mouthparts, causing leaf curl, retar-
dation of growth, and often forming galls.
Order: Hemiptera.

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

and Zeus; Hesiod says that 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
Ptah and later Osiris (when he became known
as Serapis). A buli sacred to him was kept until
another with appropriate markings was found;
it was then ritually drowned in the Nile and its
body mummified in the Serapeum vault at

Saqqarah.

apocalypse (Greek: revelation) In the New
Testament, the Book of *Revelation. The term
is also used of various noncanonical writings,
such as the Book of Enoch, and of parts of the
0ld Testament books of Isaiah, Ezekiel, and
Daniel. Full of symbolism and imagery, they de-
scribe visions of a great 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 Old Testament
but not forming part of the Hebrew Bible.
They originated in the Hellenistic Judaism of
Alexandria 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, Judith, the Rest of Esther,
the Wisdom of Solomon, 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.

apogee 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 PERIGEE.

Apollinaire, Guillaume (Wilhelm de
Kostrowitzky; 1880-1918) French poet. Born in
Italy, he settled in Paris in 1900. His poetry, first
collected in Alcools (1913), blends lyricism with
experiment. Having been wounded in World
War I, he wrote a surrealist play, Les Mamelles
de Tirésias (1917), and a modernist manifesto,
L'Esprit nouveau et les poétes, during his recu-
peration. The poems in Calligrammes (1918) in-
cluded typographical experiments.
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Apollo A Greek god, symbol of light, of rea-
son, and of male beauty. He is also associated
with medicine, prophecy, music and poetry,
the care of animals and crops, morality, and the
maintenance of society. He and his sister
*Artemis were the children of *Zeus by *Leto.
He established his oracle at Delphi after killing
Python, 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 rocket launched the Apollo spacecraft to-
wards the moon and, once the craft was in
lunar orbit, the lunar module descended to the
moon’s surface carrying two astronauts. 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 transfer of the two astronauts, 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 missions were unmanned
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 Roman 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 resurrection.

Apostles’ Creed A Christian profession of
faith in three sections concerning God the Fa-
ther, Jesus Christ, 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.

apostolic succession A Christian doctrine
held by the Roman Catholic and Orthodox
Churches and by some Anglicans. Its upholders
claim that the Apostles appointed the first
bishops and that there is thus a continuous line
of succession from the 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 Gaspé Peninsula, in Canada, to Al-
abama and separates the Mississippi-Missouri
lowlands from the Atlantic coastal plain. It
consists of a series of mountain ranges and
plateaus, including the Allegheny Mountains,
the Catskill Mountains, and the White Moun-
tains of New Hampshire. Its highest point is

craft astronauts launch date comments

Apollo 7 - W. Schirra W. Cunningham D. Eisele 11 October 1968 first manned flight of Apollo
spacecraft

Apollo8  F Borman J. Lovell W. Anders 21 December 1968  first manned flight around
moon

Apollo9 ). McDivitt D. ScottR. Schweickart 3 March 1969 complete Apolio craft tested
in earth orbit

Apollo 10 T. Stafford J. Young E. Cernan 18 May 1969 rehearsal of moon landing

Apollo 11 N. Armstrong E. Aldrin M. Collins 16 July 1969 first manned moon landing,
20 jul

Apollo 12 C.Conrad A.Bean R. Gordon 14 November 1969 secong moon landing

Apollo 13 J. Lovell F Haise J. Swigert 11 April 1970 mission aborted after in-
flight explosion in service
module

Apollo 14 A. Shepard E. Mitchell S. Roosa 31 January 1971 third moon landing

Apollo 15 D. Scott J. Irwin  A. Worden 26 July 1971 fourth moon landing

Apollo 16 ). Young C. Duke T. Mattingly 16 April 1972 fifth moon landing

Apollo 17 E. Cernan H. Schmitt R. Evans 7 December 1972 last moon landing

Apollo moon programme



55

aquavit

Mount Mitchell, at 2038m (6684 ft). Coalmin-
ing is important and iron ore is also extracted.
It also contains the Appalachian Trail, the
longest continuous footpath in the world.

Appaloosa An American breed of spotted
riding horse. Height: 147-160 m (14%4-15%
hands).

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 al-
leged errors of law 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 *Chamberlain,
and his French counterpart, Edouard Daladier,
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 and 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 inflamed
appendix is often necessary to prevent rupture
and subsequent *peritonitis. In herbivorous
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 312 BC by
the statesman Appius Claudius, between Rome
and Capua. It was the first 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
Malus (about 35 species), native to N temperate
regions and widely cultivated for their
rounded fleshy fruits (pomes). Several species
have been cultivated, especially M. pumila of W
Asia, with the development of numerous vari-
eties of dessert, cooking, and cider apples. Ap-
ples are also used for soft drinks and as a
source of pectin. Family: Rosaceae. See also CRAB
APPLE.

Appleton layer See IONOSPHERE.

Appomattox 372IN7851W 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, Prunus armenica, native to
China and 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 sweet flesh. Family: Rosaceqe.

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
and S and a hilly central area. Wheat, tobacco,
vegetables, olives, figs, vines, and almonds
are the main products. Manufacturing is being
developed, particularly at Taranto. Area:
19347 sq km (7470 sq mi). Population (2000 est):
4085 239. Capital: Bari.

Aqaba 2932N 3500E A port in Jordan, on the
Gulf of Agaba, a narrow inlet at the NE end of
the Red Sea. Agaba was the Roman stronghold
of Aelana. Being Jordan’s only port, it has been
considerably expanded to export phosphates.
Population (1990 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 fish, 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 1760s by a French-
man, Jean Baptiste Le Prince (1733-81). Sharply
defined areas of tone are employed, usually in
conjunction with etched lines. A printing plate
is sprinkled with powdered asphaltum or
resin, 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-
fect.

aquavit A spirit distilled from grains and
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flavoured with caraway seeds. Drunk predomi-
nantly in Scandinavia, it is served ice cold.

aqueduct A narrow bridge, channel, or con-
duit designed to enable water 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 survive
at Nimes, Segovia, and Rome.

Aquilegia A genus of perennial herbaceous
plants (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. vulgaris). Family: Ra-
nunculaceae.

Aquinas, St Thomas (c. 1225-74) Italian Do-
minican theologian, scholastic philosopher,
and Doctor of the Church, known as Doctor An-
gelicus. 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 (1245)
and followed him to Cologne in 1248. He was a
theological adviser (1259-69) 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 gentiles (1259-64), written
for missionaries, and the uncompleted Summa
theologica (1266-73), the first systematic work
of Latin theology. Feast day: 7 March.

Aquino, Cory (Corazén Aquino; 1933- )
Philippine 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 regime came to an end.

Aquitaine (Latin name: Aquitania) A plan-
ning region in SW France, bordering on the Bay
of Biscay. Formerly an 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 Eleanor 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 YEARS' WAR). Area:
41408 sq km (15984 sq mi). Population (1999):
2908 359.

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 and tail, a wedge-shaped head, and an

arched neck. The Arab is prized as a riding
horse for its speed, hardiness, and docile tem-
perament. Height: 142-152 m (14-15 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, Bahrain, and Kuwait. History: as remains
of irrigation systems show, S Arabia was the
site of technologically advanced ancient civi-
lizations. It was conquered briefly by the Per-
sians in 575 AD and later unified from Mecca 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-
tope. From the 16th century until World War I
the Ottoman Turks held nominal control over
much of the peninsula, challenged chiefly by
the Wahhabiyah. 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
(887844 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. Connected to
the Mediterranean Sea by the Red Sea and 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 and 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. They are believed to have orig-
inated in India and were introduced into Eu-
rope by the Arabs in about the 10th century
AD. Compare ROMAN NUMERALS.

Arab League An organization formed to
promote Arab unity and cooperation. Formed
in Cairo in 1945, 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 1979, following the Egyptian-Is-
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 own animal feeds and to make use of
animal manures as *fertilizers. Grass is the
chief feed for *ruminant livestock 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. The 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 autumn 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 harvested mechanically using a spe-
cially adapted combine harvester. Harvesting
root crops, such as potatoes and sugar beet, re-
quires specialized machines that excavate the
crop and remove soil. Crops grown for their oil
content include sunflower, 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 originally 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 and westerniza-
tion in the towns, 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 ARABIC), 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 work; she attempted to hang her-
self, but Athena changed her into a spider.

arachnid An invertebrate animal belonging
to a class {Arachnida; 65000 species) of chiefly
terrestrial *arthropods, 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 carnivorots; 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 1968 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 Bank he was
elected first president of the new Palestinian
National 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 reoccupation of much of the West Bank
greatly weakened his authority.

Aragon An autonomous region and medieval
kingdom in NE Spain, of which Ramoir I
(d. 1063) was the first king (1035-63). Union with
Catalonia was secured by marriage in.1140.
Later expansion gave the Aragonese Sicily
(1282) and Sardinia (1320) and culminated in
the conquest by Alfonso the Magnanimous
(1385-1458) of the kingdom of Naples (1442). In
1469 Ferdinand the Catholic (1452-1516), heir to
the Aragonese throne, married Isabella the
Catholic (1451-1504) of Castile and on his acces-
sion in 1479 the two kingdoms were united.
Area: 47609 sq km (18382 sq mi). Population
(2000 est): 1189909.

Aragon, Louis (1897-1982) French poet, nov-
elist, and journalist. In 1919 he and André Bre-
ton founded the surrealist journal Littérature;
his first books of poetry, Feu de joie (1920) and Le
Mouvement perpétuel (1925), and his prose work
Le Paysan de Paris (1926) 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
réel (1933-51).
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Aral Sea A salt-water lake in W Asia in Kaza-
khstan and Uzbekistan, now considered one of
the world’s worst ecological disasters. Once the
fourth largest lake in the world, 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 66 000 sq km (25477 sq mi).

Aramaic A western branch of the Semitic
group of languages. Its 22-character 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
official language of the Persian Empire under
Darius L. It replaced Hebrew as the language of
the Jews from about the time of the Exile in
605 BC until after the rise of Islam and was the
language spoken by Jesus and his disciples.

Ararat, Mount (Turkish name: Agr1 Dagi)
3944N 44 15E 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: 5165 m (16946 f't).

Araucaria A genus of coniferous trees (about
15 species), native to Australasia and South
America (it is named after a district of Chile).
They have whorled horizontal branches cov-
ered with scale leaves, and male and female
flowers usually grow on separate trees. The
genus includes the ornamental *monkey puz-
zle and several trees yielding useful timber,
including the Norfolk Island pine (A. hetero-
phylla); the hoop pine (A. cunninghamii) and the
bunya bunya (A. bidwillii), both from E Aus-
tralia; and the parana pine (A. angustifolia), of
Brazil. Family: Araucariaceae.

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 languages and
include Goajiro in Colombia, Campa and
Machiguenga in Peru, and Mojo and Bauré 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 people and in
the Caribbean area *Carib tribes frequently
raided Arawak groups and enslaved Arawak
women. The tribal 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
Thuja (6 species), native to North America and E

Asia. They have scalelike leaves, which densely
cover the flattened stems, and small scaly
cones, 1-1.8 cm long. The Chinese arbor vitae or
cedar (T. orientalis), which grows to a height of
30m, is a popular ornamental tree; the giant
arbor vitae, or western red cedar (T. plicata), of
W North America, grows to a height of 40m
and yields a valuable timber. Family: Cupres-
saceae.

Arbutus A genus of evergreen trees and
shrubs (about 20 species) distributed in Central
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 green, toothed, and shiny above. The
strawberry tree {A. unedo) of SW Europe is
widely grown as an ornamental, reaching a
height of 9 m. Family: Ericaceae.

Arcadia A mountainous region of ancient
Greece, in the central Peloponnesus, that was
identified in the literature of Greece, Rome,
and the Renaissance (e.g. in Sidney’s Arcadia) as
an earthly paradise. It is a modern department.

basket

horseshoe

arch. The semicircular arch characterized Roman,
Romanesque, and Norman architecture; the lancet, ogee,
Tudor, and basket arches were gothic and later medieval
developments; the horseshoe arch is typical of Islamic
architecture.

Arc de Triomphe A ceremonial arch stand-
ing at the centre of the Etoile at the top of the
Champs Elysées in Paris. It was commissioned
to celebrate the victories of *Napoleon I and
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built between 1806 and 1836 to the designs of
Jean Chalgrin (1739-1811).

arch In architecture, a structure (invented by
the Romans) for spanning a horizontal space.
By using interlocking and mutually support-
ing pieces of stone, greater distances can be
spanned 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, arch.

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
man’s social and cultural development. Mod-
ern archaeology has numerous specialized
branches—classical, industrial, underwater, etc.
Before the 19th century, digging was carried
out to plunder precious objects from ruins. Sci-

(b) A strategic section (through
XX) of the same mound
showing the comparative levels
of the ground at various

stream bed 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 themselves. Essential tech-
niques include stratigraphy, based on the prin-
ciple that in any sequence of deposits the
uppermost is latest and the lowest earliest,
and typology, the study of changes in forms
(e.g. of pottery). Methods of dating include
radiometric dating, *palaeomagnetism, ther-
moluminescence, *varve dating, and *dendro-
chronology.

Archaeopteryx A genus of extinct primi-
tive birds, fossils of which date from the Juras-
sic period (160-120 million years ago). It had
many reptilian features, such as numerous
teeth, a long bony tail, and claws on the hand,
but was fully feathered and is believed to be
the ancestor of modern birds. Archaeopteryx
lived in dense forests, climbing trees using its
claws and gliding down in search of food.
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Archangel (Russian name: Arkhangelsk)
64 32N 40 40E 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 industries and
also supports a fishing fleet. Population (1999
est): 366 200.

archery A sport in which a specified number
of arrows are shot at a target over a prescribed
distance. The modern bow developed from the
medieval longbow, but the skill of shooting ar-
rows from a bow dates back 30 millennia. Tar-
get archery consists of shooting at a target of
standard size marked with five or ten circular
scoring zones. Different competitions require
different permutations of distances and num-
bers of arrows. Field archery consists of shoot-
ing at large animal figures with superimposed
scoring rings. In clout shooting arrows 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 Fédération internationale de Tir 4 FArc
(founded 1931).

Archimedes (c.287-c.212 Bc) Greek mathe-
matician and inventor, regarded as the great-
est scientist of classical times. Archimedes was
born in Syracuse and studied in Alexandria, af-
terwards returning to Sicily, where he re-
mained 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
asking 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 through, the streets of Syracuse shout-
ing “Eureka!” Archimedes’ principle states that
when a body is partly or wholly immersed in a
fluid its apparent loss of weight is equal to the
weight of the liquid displaced. He is also cred-
ited with the invention of Archirnedes’ 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 known to the Egyptians.
He was killed during the Roman invasion of
Syracuse.

architecture The art of designing and con-
structing buildings that are both functionally
and aesthetically satisfying. Factors principally
influencing an 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 deified dead (see
PYRAMIDS; ZIGGURAT). Secular 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-
neers greatly extended flexibility of design by
their use of arches and domes. Medieval Euro-
pean architecture reached its zenith 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 appearance, the best modern architects
demonstrate that architecture can still survive
as an art form.

Arcimboldo, Giuseppe (1527-93) Manner-
ist painter, born in Milan. 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 The area around the North Pole
enclosed by the parallel of latitude 66°32'N. It -
includes parts of Greenland, Russia, the USA,
Canada, and Scandinavia and extensive areas of
ice-covered ocean, 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 the Far East. In
1725-42 the Russian Imperial Navy carried out
exploration. In 1879 a US expedition under
G.W.De Long (1844-81) became trapped in
the ice while attempting to reach the North
Pole and its ship was crushed. Wreckage found
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 Fram 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 particularly active and, like the
USA, established several drifting scientific sta-
tions.
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Arctic Ocean

Arctic fox A small fox, Alopex lagopus, found
throughout tundra regions. It feeds on birds
and small mammals, especially lemmings and
Arctic hares, and grows a dense woolly 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,

The orders of classical architecture
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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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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
(1640 ft), forming the watershed between the
Rivers Meuse and Moselle.

Ards A district in Northern Ireland, in Co
Down. Area: 368 sq km (142 sq mi). Population
(2001): 73 244.

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) Italian satirist.
Son of a shoemaker, he claimed to be the bas-
tard son of a nobleman. In Rome (1517-27) he
became famous for his satires and bawdy
lyrics. He then 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 (1537-57), pro-
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
inhabitants are almost all of European origin,
mainly Italian and 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 processing and 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
History: 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 out.
The country gained its independence in 1816,
under José 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 Juidn *Peroén,
who came to power in 1946. Following the
death (1952) of his popular wife, Eva, he was

overthrown in a military revolution (1955). In
1973 he returned to power but died the follow-
ing year. He was succeeded by his second wife,
Isabel, but as the economic situation deterio-
rated and unrest increased, allegations of cor-
ruption were made 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, Argentina launched an invasion of the
Falkland Islands (which it calls the Islis Malv-
inas) to which it laid claim. Following armed
conflict with a task force sent by the UK, Ar-
gentinian troops were forced to surrender on
14 June 1982; a defeat that forced Galtieri’s res-
ignation. Radl Alfonsin was elected president
in 1983, ending seven years of military rule
The Péronist Carlos Satl Menem was president
from 1989 until 1999, when he was succeeded by
Fernando de Ia Rua, whose attempts in Decem-
ber 2001 to arrest a financial crisis provoked
riots and a general strike, leading to his resig-
nation. The Perénist Nestor Kirchner became
president in 2003. Official language: Spanish.
Currency: peso of 100 centavos. Area: 2777 815
sqkm (1072515 sqmi). Population (2003 est):
36 846 000. Capital: Buenos Aires.

argon (Ar) A noble gas that occurs in the at-
mosphere {0.94%). It was first isolated in 1894 by
Rayleigh and Ramsay, by the distillation of lig-
uid air. Because it is chemically inert, it is used
to fill fluorescent lamps and as an inert gas
blanket for welding reactive metals. At no 18;
at wt 39.948; mp —189.2°C; bp —185.7°C.

Argonauts In Greek mythology, the 50-man
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 helmsman Tiphys,
the keen-sighted Lynceus, *Heracles and his
follower Hylas, and even *Orpheus and the
Dioscuri, *Castor and Pollux. The Argonauts
encountered such perils as the *Sirens, the
*Harpies, the Symplegades {moving rocks that
crushed ships) and the bronze giant Talos.

Argos 3738N2243E A town in the NE Pelo-
ponnese (S Greece). Belonging in Homeric times
to a follower of *Agamemnon, Argos gave its
name to the surrounding district {the Argolid).
Eclipsed by nearby Sparta after the 6th cen-
tury BC, Argos remained neutral or the inef-
fective ally of Athens during the 5th 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 peacock.

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 Mull, Islay, and Jura
among many others. Fishing (including salmon
farming) and livestock are important, as are
tourism, whisky distilling, and textiles. Area:
6930 sqkm (2676 sqmi). Population (2001):
91306. Administrative centre: Lochgilphead.

Arhus (or Aarhus) 56 10N 1013E A seaport in
Denmark, in E Jutland. One of the oldest cities
in Denmark, it has a gothic cathedral and a uni-
versity (1928). Its industries include electronic
goods, machinery, and textiles. Population
(2000 est): 540 600.

aria (Italian: air) A solo song with instrumen-
tal accompaniment, usually in an opera or ora-
torio. The name was also used of instrumental
pieces but its meaning became restricted with
the development of the three part aria da capo
by Monteverdi, Scarlatti, and 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 Pasiphaé. She helped
*Theseus to kill the Minotaur and escape from
its labyrinth. He abandoned her on the island
of Naxos, where she was found by *Dionysus,
who married her.

Arianism A Christian heresy started by
Arijus, which held that the Son of God, Jesus
Christ, was not truly divine. In 325 AD the Coun-
cil of Nicaea banished the Arians, including sev-
eral bishops, and affirmed that the Father and
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 Sanchez, Oscar(1941- )Costa Rican
statesman; president (1986-90). His Central
American peace plan was intended to end re-
gional conflicts by 1988 but had only limited
success. He won the Nobel Peace Prize in 1987.

Ariosto, Ludovico (1474-1533) Italian poet.
He spent most of his life in the service of the
Este, the ducal family of Ferrara. He wrote

plays and much lyric verse but is best known
for his epic poem, Orlando furioso (1516). It was
published in its revised form in 1532. Its pre-
cursor was the Orlando innamorato (1483) of
Boiardo.

Aristarchus of Samos (c.310-230 Bq)
Greek astronomer, who maintained that the
earth rotates upon its axis and orbits the sun.
He made the first attempts to estimate
trigonometrically the size and distance from
the earth of the sun and the moon.

Aristophanes (c. 450—c. 385 BC) Greek comic
dramatist. He wrote about 40 plays, of which 11
survive: The Acharnians (425), The Knights (424),
The Clouds (423), The Wasps (422), The Peace (421),
The Birds (414), Lysistrata (411), Thesmosphori-
azusae (410}, The Frogs (405), Women in Parliament
(393), and Plutus (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, culminating in the 12th-century
commentaries of Averroes. Aquinas in the 13th
century made Aristotle the metaphysical basis
of Christian theology but the Latin Averroists
produced their own theories, holding (for in-
stance) that a proposition can be philosophi-
cally true although theologically false.

Aristotle (384-322 Bc) Greek philosopher
and scientist. His father was court physician in
Macedonia. Aristotle joined Plato’s Academy at
Athens (367-347) but, failing to become head of
the Academy 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 Alexander’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 wrote over 400 books;
those that survive (about one-quarter), edited
by Andronicus of Rhodes about 40 BC, are ap-
parently memoranda for his students’ use, not
intended for general publication.

arithmetic The branch of mathematics that
deals with elementary theories of numbers,
measurement, and computation. The funda-
mental operations of arithmetic are addition,
subtraction, multiplication, and 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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metic include extracting roots, raising a num-
ber to a power, and taking *logarithms. Arith-
metic is also concerned with fractions and the
various number systems, such as the *decimal
system and the *binary system.

arithmetic progression (or arithmetic
sequence) A sequence of numbers in which
successive terms have a constant difference,
for example, 1, 4,7, 10, 13....

Arizona A state in the SW USA. It falls into
two natural regions: in the NE lies part of the
Colorado Plateau, an 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 Canyon in the NW of the
state. In such an arid region inadequate water
supplies have long been a problem and a num-
ber of major 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, and cit-
rus fruits; livestock is also important. It has the
largest Indian population in the USA; the main
tribes are the Navajo, Hopi, and Apache. His-
tory: inhabited by Indians as early as 25 000 BcC,
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 (1848). It was swept by Apache wars
until 1877 and became a state in 1912. Area:
295023 sq km (113 909 sq mi). Population (2000}
5130 632. Capital: Phoenix.

Arkansas A state in the S central USA, 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 and the West Gulf coastal plain in the S.
The Arkansas River (2335 km; 1450 mi) bisects
the state from W to E. The state is no longer
primarily agricultural although the Missis-
sippi Plain provides fertile land; soya beans and
rice have replaced cotton as the major crop.
There are major lumbering, petroleum, and
gas developments around Smackover and El
Dorado and coal deposits in the Arkansas River
Valley. The state produces 90% of US bauxite,
Manufactures include electronic equipment
and wood products. History: explored by the
Spanish and French in the 16th and 17th cen-
turies, it formed part of the *Louisiana Pur-
chase by the USA in 1803. It became a state in

1836, seceded from the Union in 1861, and was
readmitted in 1868. Area: 137 539 sq km (53 104
sq mi). Population (2000): 2673 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 *covenant with Israel. Made
of acacia wood, and covered with gold, it was
eventually placed in the Temple of Jerusalem.
It probably disappeared during the Babylonian
exile.

Arkwright, Sir Richard (1732-92) British
inventor and industrialist, who invented a
spinning frame powered by water, the so-
called water frame (patented in 1769). Ark-
wright subsequently mechanized other
spinning processes and his mills were vandal-
ized by spinners put out of work by the incipi-
ent factory system.

Arlington National Cemetery The
largest cemetery in the USA, comprising 170
hectares (420 acres) just outside Washington
DC. Since 1864 it has been the burial ground of
Americans killed in action and of eminent pub-
lic servants.

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 major blow to
Spain, which had claimed divine authority for
its crusade against Protestant England. See also
DRAKE, SIR FRANCIS.

armadillo A mammal belonging to the fam-
ily Dasypodidae (12 species), widespread in open
country in the southern USA and South Amer-
ica. Armadillos have a covering of jointed
bands or horny plates that enables them to roll
themselves into a ball for protection. They
have long-clawed toes for burrowing, simple
peglike teeth, and feed on insects and other in-
vertebrates. Armadillos range in size from the
giant armadillo (Priodontes giganteus), about
120 cm long, to the rare pink fairy armadillo
{Chlamyphorus truncatus), 12cm long.” Order:
Edentata.
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Armageddon See MEGIDDO.

Armagh 1. A historic county in $ Northern
Ireland. Its administrative powers were de-
volved to the new district councils in 1973. Ar-
magh is predominantly agricultural; produce
includes potatoes, flax, and apples. Area: 1326
sq km (512 sq mi). 2. A district in Northern Ire-
land, in Co Armagh. 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, and 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 *Nagorno-Karabakh
dispute and there was large-scale emigration.
More recent years have seen an economic re-
covery. History: the region formed the E part of
the historic area inhabited by the *Armenians.
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 Nagorno-Karabakh region
from Azerbaidzhan led to civil conflict in the
late 1980s and a state of virtual war between
the two countries from 1991; a ceasefire was
agreed in 1994. 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 accusations of vote-rigging.
Official language: Armenian. Currency: dram
of 100 luma. Area: 29800sq km (11490 sq mi).
Population (2003): 3061000. Capital: Yerevan.

Armenians A people of NE Turkey and Ar-
menia speaking an Indo-European 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 language 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 Church, founded by St
Gregory the Illuminator (c. 240-332) about 300
AD. During the 19th and 20th centuries they
suffered massacres at the hands of the Ot-
toman Turks.

armour 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 body 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.

knee-cop

armour. The skill of the European armourer reached its
height in the late 15th and early 16th centuries, when
suits of plate armour were made to cover the entire body.

Armstrong, Louis (1900-71) US Black jazz
trumpeter and singer, known as “Satchmo.”
Born in New Orleans, he learned to play the cor-
net in the orphanage in which he was brought
up. His career took him to Chicago, where he
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made many recordings (some of them with
Earl Hines), which earned him a worldwide
reputation. He later played with several large
orchestras and toured widely. His gravelly
singing voice and superb trumpet playing
were featured in many films.

Armstrong, Neil (Alden) (1930- ) US as-
tronaut, the first man to walk on the moon, A
navy pilot during the Korean War, he worked
for NASA, (1955-71) and became an astronaut in
1962. He was commander of Apollo 11 (1969). As
he stepped onto the moon he said “That’s one
small step for a man, one giant leap for
mankind.”

Arnhem 5200N553E A city in the E Nether-
lands, the capital of Gelderland province. In
World War II a large airborne landing of
British troops attempted to secure a bridge-
head over the River Rhine here to facilitate an
Allied invasion of Germany. The attempt failed
with heavy casualties in the ensuing battle
{17-27 September 1944). A railway junction, its
industries include engineering and pharma-
ceuticals. Population (1999 est): 137 222.

Arno, River A river in central Italy. Rising in
the Apennines, it flows mainly W through Flo-
rence and Pisa to the Ligurian Sea. It burst its
banks in 1966 causing disastrous floods in Flo-
rence. Length: 240 km (150 mi).

Arnold, Sir Malcolm (1921- ) 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 (1795-1842) British educa-
tor. Appointed headmaster of Rugby School
(1828), Arnold reformed the school and insti-
tuted the prefectorial system, which came to
characterize English public schools. Arnold’s
piety was infectious, and Rugby became noted
for “muscular Christianity.” Tom Brown’s School-
days provides a record of Arnold’s achieve-
ment.

His son Matthew Arnold (1822-88) was a poet
and critic. He worked as a government inspec-
tor of schools from 1851 to 1886. His critical
works include Essays in Criticism (1865; 1888) and
Culture and Anarchy (1869), in which he advo-
cated literary and cultural values as an anti-
dote to the progressive materialism of
Victorian society. His poetry included “Dover
Beach” (1867) and the narrative poems “The
Scholar Gypsy” (1853) and “Sohrab and Rustum”
(1853).

aromatherapy A form of *alternative med-

icine using plant essential oils to enhance phys-
iological functions. They may 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 type of cyclic or-
ganic chemical compound that includes *ben-
zene and its derivatives. On conventional
theories of valence these compounds appear to
be unsaturated (ie. 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-
bility of the benzene ring lies in 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
!
H-—ﬁ/ \?—H

HCS 2CH

!

H
The conventional formula of benzene devised by F A. Kekulé
von Stradonitz (1829-96). With alternating double bonds it
would be unsaturated and have properties similar to the

alkenes.
Q-

In the benzene molecule the bonds are actually intermediate
between single and double bonds. This is often rpresented as
a resonance hybrid between the two conventional structures.

H

C— H often represented as @

H

The modern explanation of the bonding involves a delocalized
orbital above and below the ring. The six valence electrons
{one from each carbon atom) are free to move in this orbital.
This explains the properties of benzene and the fact that all
C-C bonds are equal.

aromatic compound

Arp, Jean (Hans) (1887-1966) 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 than geometric forms. His wife
and occasional collaborator was the artist So-
phie Tauber (1889-1943).

Arrhenius, Svante August (1859-1927)
Swedish physicist and chemist, who became a
professor of the University of Stockholm in
1895. He won the 1903 Nobel Prize for Chem-
istry for his theory of electrolytic dissociation.
He Iater worked on the application of physical
chemistry to living processes.

arrowroot A herbaceous perennial plant,
Maranta arundinacea, native 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 cooking. The
plant is about 1L5m high and has short-stalked
white flowers and broad-bladed leaves with
long narrow sheaths. Family: Marantaceae.

Arrow War See OPIUM 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 Pérotin (c. 1155—c. 1202) and
Léonin (late 12th century), and characterized by
the use of complex forms of organum. It was
succeeded by *ars nova.

arsenic (As) A brittle semimetal that occurs
in nature in a variety of forms: native, as the
sulphides realgar (As,S,) and orpiment {As,S,),
as sulpharsenides, such as arsenopyrite (FeSAs),
and as arsenates. The element occurs in several
forms and was known to the ancients. Pure ar-
senic has important uses as a dopant in the
semiconductor industry. Arsenic and its com-
mon compounds are extremely poisonous.
Compounds include the white oxide (As,0,), the
gaseous hydride arsine (AsH,), and arsenates,
some of which are used as insecticides. At no
33; at wt 74.9216; mp 817°C (28 atm); sublimes
613°C.

ars nova (Latin: new art) A style of European
music of the 14th century, which succeeded
*ars antiqua. The name was taken from the
title of a treatise by Philippe de Vitry
(1291-1361), which set out new principles for
the composition of *motets and for the nota-
tion of complex rhythms.

arson At common law, maliciously setting
fire to something, including buildings, vehi-
cles, etc. As a distinct offence, arson was abol-
ished in English law by the Criminal Damage
Act (1971), which is the statute covering all
types of criminal damage (the destruction or
damage of property belonging to another).

Criminal damage committed by fire is still,
however, charged as arson.

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 Décoratifs 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 René Lalique
(1860-1945) and Erté (Romaine de Tirtoff;
1892-1990). It was 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 transgressors. *Actaeon
was killed for watching her bathe and *Orion
for raping her. Despite this severity she was
protectress of both animal and human young.
Ephesus was the most famous centre of her
worship. She was associated with the moon and
identified by the Romans with *Diana. Compare
HECATE.

Artemis, Temple of One of the Seven
Wonders of the World, built at *Ephesus in 356
BC. The deity worshipped here was the many-
breasted fertility goddess called Diana of the
Ephesians in Acts 19.28, rather than the classi-
cal *Artemis. -

arteriosclerosis The loss of elasticity in the
walls of arteries. It covers various 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 ali the tissues and organs of the body.
The largest is the aorta, which leads directly
from the heart and descends into the abdomen,
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. strokes, heart at-
tacks). See also BLOOD PRESSURE.

artesian well A well sunk into an aquifer (@
water-saturated rock stratum) that is confined
between two layers of impermeable rock and
through which water flows upwards under



arthritis

68

pressure. The aquifer reaches the surface and
receives rainfall where the water table is
higher than the site of the well, resulting in a
head of pressure.

arthritis Inflammation of one or more joints,
causing pain, swelling, and restriction of move-
ment. Many different diseases can cause arthri-
tis, the most important of which are
*osteocarthritis, rheumatoid arthritis, and
*gout. Rheumatoid arthritis, which is more
comnon in women, usually affects the hands
and feet and often also the hips, knees, and
shoulders. The synovial membrane lining the
joint becomes inflamed, resulting in damage to
the cartilage over the joint with consequent
pain and deformity. An autoimmune disease
(see AUTOIMMUNITY), 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 benefit from gold salts and steroids,
while severe cases may require surgical re-
placement of the affected joint(s).

arthropod An invertebrate animal belong-
ing to the largest and most diverse phylum
(Arthropoda) of the animal kingdom, contain-
ing about a million species (ie. 75% of all
known species). Arthropods include *arach-
nids, *crustaceans, *insects, *centipedes, and
*millipedes. An arthropod has a segmented
body with a hard outer skeleton (cuticle} made
of chitin, which is shed periodically to allow
the body to grow. Jointed appendages are mod-
ified for swimming, walking, feeding, respira-
tion, 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 romances
concerning the legendary British king Arthur
and his knights. Arthur emerged as a figure of
romance in the Historia Regum Britanniae of
*Geoffrey of Monmouth. In the legend, he is
the son of Uther Pendragon, was born at Tin-
tagel in Cornwall, became king of Britain at 15,
and won a number of famous victories. He
married Guinevere and 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,
associated with Glastonbury) to be healed. The
Anglo-Norman poet Wace (¢. 1100—c. 1175} intro-
duced the knightly fellowship of the Round
Table, Layamon (early 13th century) added
magical elements, and *Chrétien de Troyes fo-
cused on the quest of the *Holy Grail. Other
legendary characters were the magician Mer-
lin 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 Idylls of the King (from 1842) and
T.H.White’s The Once and Future King (1958)
gave later versions.

artichoke A perennial thistle-like herba-
ceous plant, Cynara scolemus, also known as
globe artichoke, native to central and W
Mediterranean regions and widely grown in
warm temperate areas for its nutty-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 also JERUSALEM AR-
TICHOKE.

Articles of Confederation The first con-
stitution of the USA (written 1776-77, adopted
1781), 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 federal system that
guaranteed each state its “sovereignty, free-
dom, and independence.” The Continental Con-
gress could not levy taxes but could wage war
and borrow and issue money.

artificial insemination The artificial in-
troduction of semen into the vagina of a fe-
male at or shortly after ovulation. 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 (DI-donor in-
semination). Although donors are currently
anonymous, children conceived after April
2005 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 artificially
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inseminate a surrogate mother. This woman
gives birth to the child, usually for money, and
must then be prepared to relinquish all claims
on it to the natural father and his wife. Com-
mercial surrogacy is growing in the USA, but
in the UK the Surrogacy Arrangements Act
(1985} prohibits commercial agencies from en-
gaging women as surrogate mothers. See also
TEST-TUBE BABY.

artificial intelligence (Al) The design of
computer programs to perform tasks that in-
volve intelligence when carried out by human
beings. Tasks performed by Al 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. Al 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 than 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-to-mouth respiration—the “kiss of
life”—involves a person breathing 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, eg. 12-pounder. Modern
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-
formes (pigs, peccaries, and hippopotamuses);
Tylopoda {camels and llamas); and Ruminantia
(see RUMINANT), which comprises deer, cattle,
antelopes, giraffes, pronghorns, and chevro-
tains. Compare PERISSODACTYLA.

Art Nouveau A decorative style pervading
all visual art forms in Britain, France, Germany
{Jugendstil), Austria (Sezessionstil), Belgium,
Spain, 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 Parisian metro designs of Hector
Guimard (1867-1942), the extravagant Bar-
celona flats and hotels of Antonio Gaudi
(1852-1926), and the Belgian stores and houses
of Victor Horta (1861-1947).

Arts and Crafts movement An English
19th-century aesthetic movement derived
from William *Morris and his Pre-Raphaelite
associates, whose firm 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 1946 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 was
replaced by a new agency, Creative Scotland.

Aruba 1230N7000W A West Indian island,
formerly (until 1986) part of the Netherlands
Antilles, now a separate Dutch territory. Oil
refining is important. 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 arrow-shaped leaves and a flower
head of tiny yellow flowers surrounded by a
white funnel-shaped bract (spathe). Araceae.
The European genus Arum, of the same family,
contains the *cuckoopint. The related bog
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arum, or wild calla (Calla palustris), grows in
swamps of N temperate 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 twice invaded since 1945. It became the
24th state of India in 1987. Mostly rainforest, it
is inhabited by hill tribes. Area: 83743sqkm
(32 648 sq mi). Population (2001): 1091117. Capi-
tal: Itanagar.

Arundel 5051N034W A market town in SE
England, in West Sussex on the River Arun. Its
11th-century castle {mainly rebuilt in the 19th
century) is the seat of the Dukes of Norfolk.
Other notable buildings include the 19th-
century cathedral. Population (1991): 3033.

Aryans Peoples speaking Indo-European,
Indo-Iranian, or Indo-Aryan languages. It has
been claimed that all the Indo-European peo-
ples originated from an Aryan people who dis-
persed from a common homeland into Europe
and N India. Indo-Aryan-speaking peoples in-
vaded and settled in N India in the second mil-
lennium BC. They were tribal herdsmen who
became farmers. The earliest literature of
India, the Vedas, written in *Sanskrit, contains
details of Aryan ritual practices.

ASA rating The American Standards Associ-
ation measure of the sensitivity or speed of
photographic *film. A film rated at 200 is twice
as fast (ie. needs half the exposure time) as 100
ASA film. General-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 silicate
minerals, particularly the *amphiboles antho-
phyllite, tremolite, riebeckite, and actinolite,
or a fibrous form of *serpentine, called
chrysotile. Blue asbestos is crocidolite, a fibrous
riebeckite. Asbestos 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 also ASBESTOSIS.

asbestosis A lung disease caused by the in-
halation of asbestos fibres. 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 breathlessness: patients are liable to
develop lung cancer.

Ascension 7575 14 22W A rocky island in the
S Atlantic Ocean, 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): 980.
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 cel-
ebrated 40 days after Easter.

asceticism Systematic spiritual self-disci-
pline, usually involving fasting, vigils, sexual
abstinence, and renunciation of worldly plea-
sures. *Stoicism advocated ascetic practices in
order to subdue passions. Christian asceticism
is based on the theory of identifying with
Christ’s sufferings and is viewed not as an 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 sick, believing in
Asclepius’s power to cure them through
dreams, came to sleep in his temples, the chief
of which were at Epidaurus 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 part of
these fungi is of ten a microscopical meshwork
of cells. The group includes the *truffles,
*yeasts, Penicillium, and Aspergillus.

Ascot 5125N 041W A village in S England, in
Bracknell Forest unitary authority, Berkshire.
The construction of its famous racecourse was
ordered by Queen Anne in 1711 Traditionally
the sovereign opens the Royal Ascot meeting in
June, driving in an open carriage round the
course from nearby Windsor Castle. Popula-
tion (latest est): 13500, with Sunningdale.

ASEAN S5e¢ ASSOCIATION OF SOUTH-EAST
ASIAN NATIONS.
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Ash Wednesday

Asgard In Norse mythology, the home of the
gods and of heroes killed in battle, comprising
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 Fraxinus {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 leaves 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). Family: Oleaceae (olive family).
See also MOUNTAIN ASH.

Ashanti A people of the S part of Ghana, who
speak Twi. They are an agricultural people pro-
ducing crops for local 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.

Ashcroft, 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 film A Passage to India (1984).

Ashdown, Paddy, Baron (Jeremy John
Durham A.; 1941- ) British politician, leader of
the Social and Liberal Democrats (1988-99). He
entered parliament in 1983 after service in the
Commandos and the Special Boat 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 an obitu-
ary for English cricket in the Sporting Times
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 an urn (now kept in the pavilion at
*Lord’s cricket ground) containing the ashes of
the stumps used in the match.

Ashkenazim Jews of German 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 first 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. Inn 1973 he
settled in Iceland.

Ashkhabad 3758N5824F The capital of
Turkmenistan, rebuilt after an earthquake
(1948). Products include foods, carpets, glass,
and machinery. Population: (1999 est}): 605 000.

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 (1617-92)
and put on public display in 1683. Now in the
neoclassical building (1845) of Charles Robert
Cockerell (1788-1863), it includes Italian Re-
naissance paintings and English 19th-century
works.

Ashton, Sir Frederick (William Mal-
landaine) (1904-88) British ballet dancer and
choreographer, born in Ecuador. He joined 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-
clude Cinderella (1948), Ondine (1958), La Fille mal
gardée (1960}, and many ballets choreographed
for Margot Fonteyn.

Ashur The oldest Assyrian capital (modern
Qalat Shargat) on the River Tigris in Iraq.
Named after its guardian sun-god, Ashur be-
came capital of the rising Assyrian empire
(14th century BC) to which it gave its name.
With its later cocapitals *Nimrud and *Nin-
eveh it was destroyed in 612 BC. First excavated
in 1903, Ashur’s ruins include major temples
and a *ziggurat.

Ashurbanipal King of Assyria (668-2627
BC), son of Esarhaddon. He suppressed two re-
volts during his reign and conquered the city
of Tyre. He founded a remarkable library at
Nineveh, some of the items in which are now in
the British Museum.

Ash Wednesday In the Christian calendar,
the first 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.
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Asia The largest continent in the world, it oc-
cupies about one-third of the dry land. Extend-
ing W to the Ural Mountains, it is separated
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 highest 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 Yangtze and Yeliow
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, and Koreans), and
Caucasoid (including the Arabs, Afghans, and
Pakistanis). Other groups, including the
Malays, are a mixture of these main races.
Christianity, Judaism, Hinduism (with the
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:
44391162 sq km (17 139445 sqmi). Population
(1998 est): 3589 233 000.

Asia Minor (or 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 BC, 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 Asia Minor. In 333 it was conquered by
Alexander the Great and after his death, dur-
ing the *Hellenistic age, the S was contested by
the *Seleucids and the Macedonian rulers of
Egypt. Asia Minor came under Roman control
in the 2nd and 1st centuries B¢, forming part
of the *Roman Empire and then the Eastern
Roman (subsequently Byzantine) Empire. Con-
quered by the Seljuq Turks in the 11th century
AD and overrun by the Mongols in the 13th,
Asia Minor was incorporated in the Ottoman
Empire during the 14th and 15th centuries.

Asimov, Isaac (1920-92) 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, notably I, Robot (1950), Nightfall (1969),
and The Edge of Tomorrow (1986). He also wrote
books popularizing scientific topics.

Asmara (or Asmera) 15 20N 38 49E The capi-
tal of Eritrea, in the central highlands. The
population still includes many Italians, Eritrea
having beeri an Italian colony from 1890 until
Allied occupation (1941). Industries include
meat processing, distilling, and clothes manu-
facture. Population (1995 est): 431 000.

Asoka (died c. 232 Bc) Indian king of the Mau-
rya dynasty, who ruled over almost all of India
(c. 270~c. 272 BC). A devoted Buddhist, he advo-
cated tolerance and non-violence (ahimsa).

asp An aggressive European *viper, Vipera
aspis, that lives in dry habitats. About 60 cm
long, it is grey-brown to coppery brown with
dark bars or zigzags, grey, yellowish, or black-
ish underparts, and a yellow patch under the
tail tip. The snout is upturned into a small
spike. The asp that killed Cleopatra was proba-
bly the Egyptian cobra (Naja haje).

Asparagus A genus of herbaceous plants
(about 300 species), with creeping under-
ground stems {rhizomes), found throughout
the Old World. A. of ficinalis is cultivated in tem-
perate and subtropical regions for its young
edible shoots, which are considered a delicacy.
Several African species are ornamental: A
plumosus, known as asparagus fern, 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 European
aspen (Populus tremula), which grows to a
height of 25m has rounded toothed leaves. Its
soft white wood is used for matches and paper
pulp.

Asperger’'s syndrome A mild form of
*autism characterized by a lack of empathy
with others, stilted and pedantic speech, and an
obsessive preoccupation with detail and spe-
cialized subjects. Sufferers are often highly in-
telligent. Named after Austrian paediatrician
Hans Asperger (1906-80).

Aspergillus A genus of fungi, including
many common moulds, such as A. flavus, which
infects peanuts and produces the poison afla-
toxin.

asphalt A black highly viscous or solid hy-
drocarbon compound, 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), which occur naturally after the lighter
fractions of a crude oil reservoir have evapo-
rated.

asphodel A white- or yellow-flowered lily-
like plant of the mostly Mediterranean genera
Asphodelus and Asphodeline. In Greek mythol-
ogy, the asphodel said to grow in the Elysian
fields was Asphodeline lutea. The asphodel of the
early English and French poets was probably
the daffodil. The bog asphodel (Narthecium os-
sifragum), of NW Europe, grows to a height of
30 cm in swampy regions. Family: Liliaceae.

Aspidistra A genus of herbaceous plants (8
species) native to E Asia. A. elatior is commonly
grown as a hardy pot plant for its long orna-
mental leaves. It may produce purple bell-
shaped flowers. Family: Liliaceae.

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 ANALGESICS.

Asquith, Herbert Henry, 1st Earl of
Oxford and (1852-1928) British statesman
and Liberal prime minister (1908-16). 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 the House
of Lords with the 1911 Parliament Act. After
the outbreak of World War I Asquith headed
a Liberal-Conservative coalition government
(1915-16). He remained leader of the Liberal
Party until 1926.

ass A small fast-running mammal belonging
to the genus Equus (horses), native to Africaand
Asia. Asses are about 200 cm long, weighing up
to 250 kg, and have characteristically long ears.
The Asiatic wild ass (E. hemionus) has a grey or
tan hide and a dark stripe along the back. The
African wild ass (E. asinus) is the ancestor of the
domestic donkey. See also MULE.

Assad, Hafiz al- (1928-2000) Syrian states-
man; president (1971-2000). In 1966, following
the coup in Syria by the radical Ba’athists, 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
and the West until the early 1990s, from which

point he began to mend relations. He was suc-
ceeded by his son, Bashar al-Assad (1965 ).

Assam A state in NE India, mostly in the
Brahmaputra Valley beyond 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 region by
1000 BC, Assam received later migrants from
China and Burma. Burmese invasions led
Britain to assume control {1826). In World War
II Assam played a strategic role in the Allied ad-
vance into Burma. In recent years the region
has been troubled by ethnic unrest. Area:
78523 sq km (30 310 sq mi). Population (2001 est):
26 638 407. Capital: Dispur.

Assassins (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 believed that the stab-
bings were carried out while they were under
the influence of hashish, hence their name.

Assisi 43 04N 12 37E A town 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 churches containing
frescoes by Giotto. Population (1990): 24 790.

Association football See FooTBALL

Association of South-East Asian Na-
tions (ASEAN) An international organization,
founded in 1967, to assist the development of
its member states (now Brunei, Indonesia, Laos,

. Malaysia, Myanmar (Burma), the Philippines,

Singapore, Thailand, and Vietnam). It aims to
eliminate trade barriers, promote cultural ex-
changes, facilitate communications, and im-
prove technology, commerce, and industry.

associative law The mathematical rule,
obeyed by addition and multiplication in ordi-
nary *arithmetic, that the order in which suc-
cessive identical operations are performed
does not affect the result: for addition a+
(b+c)=(a+b)+c for multiplication a(bc)= (ab).

assurance A form of insurance against an
event that is certain to occur, e.g. death. The
main types are term assurance, which only
pays out if death occurs within a stipulated pe-
riod, such as during a particular business trip;
whole-life assurance, which pays out on the
death of the assured, whenever it occurs; en-
dowment assurance, which pays out either on
the death of the assured, whenever it occurs, or
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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. 1365-c.1330) laid the
foundations of the Empire, which was ex-
tended by Tiglath-pileser I (1120-1074), who
conquered the city of Babylon. A new era of ag-
gressive expansion was initiated by Ashur-
nasirpal II (883-859). The Assyrian domain was
extended to Syria and Palestine under Shal-
maneser 111 (858-824) and Assyrian ascendancy
reached its zenith under Tiglath-pileser III
(745-727). *Nineveh, the capital, fell to Media
and Babylon in 612.

Astaire, Fred (Frederick Austerlitz; 1899-
1987) US dancer and film star. He began his ca-
reer as a music-hall dancer. His best-known
films are the 1930s musicals in which he part-
nered Ginger Rogers. These include Top Hat
(1935), Follow the Fleet (1936), and Shall We Dance
(1937). His later costars included Judy Garland,
Leslie Caron, and Audrey Hepburn.

Astana (name until 1961 and 1994-98: Ak-
mola; name 1961-94: Tselinograd) 5110N 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 of ten represented by a crescent.

astatine (At) A short-lived radioactive *halo-
gen. Its longest-lived isotope, At-210, has a half-
life of 8.1 hours. 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 herbaceous plants
(about 500 species), many of which are native to
N temperate regions and are grown as the gar-
den plants known as Michaelmas daisies.
60-100cm tall, they have flowers with blue,
red, or white rays and a central yellow disc. A.
amellus and A. aeris are common ornamental
species. Family: Compositae.

asteroid See MINOR PLANET.

asthma A disorder in which breathlessness
and wheezing are aggravated by certain stim-
uli, which cause the bronchi to become con-
stricted. Bronchial asthma may be an allergic
reaction (see ALLERGY), it may occur secondar-
ily to respiratory infection, or it may be

brought on by exertion, certain drugs, or
strong emotion. The most common treatment
is by means of bronchodilator drugs, usually 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.

astigmatism A form of *aberration that

can occur in mirrors and lenses {including the

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
astigmatic

eye by the use of cylindrical lenses.
J I lens ]
} lens ﬂ :

cylindrical

lens
astigmatism. An astigmatic lens cannot focus vertical
and horizontal fines at the same time. Here the vertical
focal length £, is shorter than the horizontal focal length
£, In the human eye this would be corrected by
spectacles with cylindrical lenses, reducing the overall
focal length in the horizontal plane only, so that both
vertical and horizontal lines are in sharp focus at
distance f,.

Astor, Nancy Witcher, Viscountess
(1879-1964) US-born British politician, the first
woman MP to sit in the House of Commons
(1919-45). She championed the causes of wom-
en’s rights and education, representing the con-
stituency that was formerly that of her
husband Waldorf, 2nd Viscount Astor (1879-
1952). An MP from 1910 to 1919, Astor was pro-
prietor (1919-45) of the Observer newspaper.

Astrakhan 46 22N 48 04E A port in SE Russia,
on the River Volga. The city was an important
trading centre, declining after the Revolution.
Astrakhan fur, from the Karakul 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 fishing or allied occupations.
Population (1999 est): 488 000.

astrolabe An instrument used in navigation
and astronomy, invented in about 200 BC. It
was replaced in the 18th century by the *sex-
tant. It consists of a disc calibrated round its
circumference in 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
elaborate 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 people
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 also BIRTHSTONE.

astronomer royal An eminent British as-
tronomer appointed by the sovereign on the
advice of the prime minister. Until 1971 the as-
tronomer royal was also head of the Royal Ohb-
servatory (formerly at Greenwich, then at
Herstmonceux, and at Cambridge from 1990).
The first holder was John Flamsteed, appointed
in 1675 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 10" metres, 92.9 X 10° 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
OF 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 was 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 the means for the development
of astrometry and *celestial mechanics. In the
19th century, the use of spectroscopy (see SPEC-
TRUM) provided the basis for the new sciences
of *astrophysics and astrochemistry.

Until the 1930s all observations of the heav-
ens were made by observing the light that
passed through the atmosphere. Jansky’s dis-
covery (1932) that radio waves are emitted by
celestial bodies marked the beginnings of
*radio astronomy.

The advent of high-aititude balloons and
rockets and then 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 system.

astrophysics The study of the physical and
chemical processes and characteristics associ-
ated with eelestial objects. It is based on theo-
ries developed in astronomy, physics, and
chemistry and on observations 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 recent advent
of rockets and artificial satellites, sources of X-
rays, gamma rays, and ultraviolet radiation can
also be observed. See also COSMOLOGY.

Asuncidon 251555740W 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 and the Catholic University in 1960. In-
dustries include flour milling, food processing,
and textiles. Population (1992): 502 426.

Aswan (or Assuan; Greek name: Syene)
2405N 3256E A city in S Egypt, on the River
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 begun in 1960 and financed
by the Soviet Union,; it was completed in 1970. It
is about 5km (3mi) long and 100m (328ft)
high; its reservoir, Lake Nasser, extends for
about 560 km (350 mi) behind the dam. Since its
construction the famous annual Nile floods
have been controlled and water is available for
irrigation and for hydroelectric power. An-
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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) downstream is the
earlier Aswan Dam (completed 1902); 2km
(L2 mi) long and 54 m (177 ft) high, this provides
irrigation water. Population (1996}): 219 017.

asymptote A straight line that a two-
dimensional curve approaches but never meets
as the curve is extended infinitely.

Asyut (or Assiut; ancient name: Lycopolis)
27 14N 3107S 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):
343498, ,

Atacama Desert (Spanish name: Desierto
de Atacama) A'cool arid area in N central Chile,
extending for about 1100 km (700 mi) S from
the Peruvian 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 (31000 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 with 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 distinguished himself
in World War L 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
took the surmame 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.

Athanasian 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 concern 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 God
(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
orthodoxy. Philosophical materialists, such as
Hobbes, were also attacked as atheists but the
spread of rationalism in the 18th century cre-
ated a climate sympathetic to atheism. In the
19th’ century, scientific advances challenged
the old arguments for the existence of God,
making atheisin respectable. Atheists now hold
either that the concept of God, being
untestable, is meaningless {see LOGICAL POSI-
TIVISM)} or that all we know by scientific
means about the universe suggests that God is
a false notion (see HUMANISM). Compare AG-
NOSTICISM.

Athelstan (d.939) King of England (925-39),
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.

Athena (or Pailas Athena) 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 javelin,
she was his favourite child. In the Trojan War
she constantly aided the Greeks. She also
helped Heracles 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 the SE of the country. It is the ad-

ministrative, cultural, and economic centre of

the country and adjoins its port and industrial
sector, *Piraeus. Athens combines the ancient
and the modern, with only one or two small
Byzantine and neo-Byzantine churches surviv-
ing to testify to the period between Roman
times and the early 19th century. The remains
of ancient Athens found on the Acropolis in-
clude the *Parthenon, the Ionic Erechtheum,
the Propylaea (a gateway), and the tiny temple
of Athena Nike. To the NW, the recently re-
stored Agora (market), contains the Theseum
(5th 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.
Athens probably enjoyed its first rise to fame
under Pisistratus and his sons in the 6th cen-
tury BC. Around 506 Cleisthenes established a
democracy for the free men of Athens. During
the following century it became the leading
Greek city state and defeated the Persians
with the aid of its powerful navy (see GREEK-
PERSIAN 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 (431-404 BC), it recov-
ered slowly, regaining its intellectual su-
premacy with such figures as Plato, Aristotle,
and Aristophanes. Defeated by Philip of Mace-
don in 338 BC, 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 tribes 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 occupation from 1456 until 1833, when
it became the capital of the newly independent
kingdom of Greece. Population (1991): 748 110.

atherosclerosis (or atheroma) Patchy
thickening of the lining of arteries caused 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 be associated with a diet
high in animal fats (see CHOLESTEROL), ciga-
rette stnoking, and obesity. See alss CORONARY
HEART DISEASE.

athletics 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 100 m, 200 m, 400 m, 800 m, 1500 m,
5000 m, and 10 000 m; the 110 m and 400 m hur-
dles (see HURDLING); the 4 x 100 and 4x 400 m
relay races; the 3000m steeplechase; the
*marathon; and the 20 km walk (see WALKING).
The standard field events are *high jump,
*long jump, *triple jump, *pole vault, *shot
put, *discus throw, *hammer throw, and
*javelin throw. In addition there are the *de-
cathlon (for men), the *pentathlon or *hep-
tathlon (for women), and the modern
pentathlon. The governing body is the Interna-
tional Amateur Athletic Federation.

Athos, Mount 1. 40 10N 24 19E A mountain
in NE Greece, at the end of Akti, the eastern-
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 45N 84 23W A city in the USA, the
capital of Georgia, situated at the foot of the
Appalachian Mountains. Founded in 1837 and
partly destroyed by Gen Sherman in 1864, it is
now the industrial, administrative, transporta-
tion, and cultural centre of the SE USA. Popula-
tion (2000): 416 474.

Atlantic, Battle of the Sec WORLD wAR 11

Atlantic Charter (1941) 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 the seas, and the total
abolition of Nazism.

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-E. Its floor is
rich in minerals, oil and gas now being ex-
ploited. The Mid-Atlantic Ridge rises above sea
level as islands, such as the Azores. The
youngest ocean, 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 Pillars of
Hercules (Straits of Gibraltar), which, accord-
ing to Plato’s dialogues the Timaeus and Critias,
was destroyed by earthquake. The story, trans-
mitted to the Greeks by the Egyptians, may
refer to a cataclysmic volcanic eruption (c. 1450
BC) on the island of Thera in the Cyclades N of
Crete.

Atlas In Greek mythology, the brother of
Prometheus and son of the Titan lapetus 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 4165 m (13 664 ft) at Mount Toubkal in
the Moroccan Great Atlas range.
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atman (Sanskrit: breath, soul) A fundamental
concept of Hinduism, signifying the individual
soul or the eternal essential self. When the
body dies the atman is continuously reincar-
nated until final spiritual release is achieved. In
the later *Upanishads, and in the Hindu philo-
sophical schools of Samkhya and orthodox
Vedanta, the function of atman and its relation
to *Brahman is the central issue.

atmosphere (meteorology) The gaseous en-
velope surrounding the earth or any 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 vapour. In the
lowest layer of the earth’s atmosphere, the tro-
posphere, air temperature decreases as height
increases. The thickness of this layer varies
from about 7 km (4.5 mi) to about 16 km (9.9 mi)
at the equator. It is here that most meteoro-
logical phenomena occur. In the stratosphere,
which goes up to about 50 ki (31 mi), tempera-
ture is fairly constant because the sun’s radia-
tion counteracts the effect of decreasing
density. Above this is the *ionosphere. The out-
ermost layer, from about 400 km (248 mi), is
called the exosphere. From 100 km (62 mi) up-
wards the oxygen dissociates into atoms. There
is little nitrogen above 150 km (93 mi). The at-
mosphere protects the earth from excessive ra-
diation and cosmic particles and is important
in maintaining the heat balance of the earth.
See also OZONE.
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atmosphere. The density of the atmosphere falls off
sharply with height above the earth’s surface. The more

complicated temperature variation is shown in the graph,
which also illustrates the regions of the ionosphere.

atmosphere (unit) A unit of pressure equal
to 101 325 pascals or 760 mm of mercury.

atmospheric pollution The release into
the atmosphere of gases, droplets of liquid, or
solid particles that have an undesirable effect
on people, vegetation, buildings, etc. The main
sources of pollution are vehicle and aircraft
emissions, power stations, and other industrial
plants. The gaseous pollutants include the ox-
ides of carbon (se¢e GREENHOUSE EFFECT), sul-
phur, and nitrogen (see ACID RAIN). The liquid
pollutants include droplets of diesel oil and
contaminated water spray, while carbon parti-
cles, soot, and coal dust are the most common
solid pollutants. Natural causes of pollutions
include volcanoes, forest fires, and dust storms.

atmospheric pressure 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. B

atom See ATOMIC THEORY.
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 ammonia mo}-
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
quartz-crystal oscillator feeds energy into am-
monia gas at this frequency. The ammonia
only absorbs energy at this frequency, en-
abling a feedback circuit to control the fre-
quency of the oscillator. The caesium clock
depends on the energy difference between
states of the caesium nucleus in a magnetic
field.

atomic energy Sec NUCLEAR ENERGY.

Atomic Energy Authority A UK body es-
tablished in 1954 to research into and develop
nuclear energy. Its principal research estab-
lishments are situated at Harwell and Culham,
both in Oxfordshire.

atomic force microscope (AFM) 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 the 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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attention deficit disorder

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 (1.66033 x 107 kg). Relative atomic
masses (atomic weights) are based on this unit.
The unit is also called the dalton (after John
Dalton).

atomic number (Z) The number of protons
in a nucleus of an atom. It determines the posi-
tion of the element in the *perjodic 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 theory that an atom is
the smallest particle of an element that 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 Schrédinger’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 1/1836 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 electron. The electrons 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 number of electrons in its outermost shell,
as atoms are most stable when they have no
partly filled shells, a state often achieved
by chemical combination. See illustration on p.
80. See also PARTICLE PHYSICS; CHEMICAL
BOND.

atonality The use in music of all 12 notes of
the scale in such a way as to avoid *tonality.
Atonality arose from the increasing chromati-
cism of the music of the late 19th century. See
also SERIALISM.

ATP (adenosine triphosphate) An energy-rich
compound (a nucleotide} with an important

role in the metabolism of living organisms. 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 muscle 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 him and his brother
Thyestes over the throne 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 main
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 and is
often covered by a glass roof.

atropine An alkaloid, extracted from deadly
nightshade, that acts on certain nerves of the
autonomic nervous system. 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, and parkinsonism. It also dilates the
pupil and speeds up the heart rate.

Attenborough, Richard, Baron
(1923- ) British film actor, director, and pro-
ducer. A versatile character actor, he has ap-
peared in such films as Brighton Rock (1947), 10
Rillington Place (1971), and Jurassic Park (1993). As
director, his films include A Bridge Too Far
(1977), Gandhi (1982), Cry Freedom (1987), Shadow-
lands (1954), and In Love and War (1996). His
brother Sir David Attenborough (1926— )isa
naturalist and broadcaster, whose television se-
ries include Life on Earth (1978), The Living Planet
(1983), Trials of Life (1990), The Life of Birds (1998),
and The Life of Mammals (2003).

attention deficit disorder (or hyper-
activity disorder) A psychiatric disorder of
young children, associated with learning
difficulties, hyperactivity, and disruptive be-
haviour. It occurs most frequently in epileptic,
brain-damaged, or intellectually impaired
children. The condition is managed by family
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m There is no simple way to illustrate an atom:

\, » /

\\‘Q—///

Sommerfeld’s refinements
of quantum theory in 1916
led to a model with
precessing elliptical orbits
and spinning electrons;

by 1926 Schradinger's
wave mechanics had been
published, based on de
Broglie's dual wave—particle
concept of electrons. The
atom is now regarded as a
nucleus surrounded by a
"haze" of probabilities that
electrons will occur in
certain positions.

with the work of
Rutherford between 1906
and 1914 and Bohr in 1913
it was depicted as a
miniature solar system with
a central nucleus and
orbiting electron;

by the 19th century it was
regarded as a minute solid
billiard ball;

The main characteristic of an atom, as the smallest particle of matter, is not what our models of it look like but the way it absorbs
and emits energy.

fight energy light

x/,-Siv\ ___________ -

Ve
/

energy

When these electrons fall back to their original (ground)

When an atom absorbs energy (e.g. when light of the right
state they emit energy (as light, ultraviolet, etc.).

wavelength falls on it) its electrons jump to a higher energy level.

All matter and therefore all atoms, according to-modern physics, consists of two kinds of particles: leptons and quarks. Electrons
are leptons; the particles of the nucleus {protons and neutrons} are each made up of different arrangements of three quarks.

o

The simplest atomic nucleus is the
hydrogen nucleus consisting of one

An isotope of hydrogen, deuterium,  All other nuclei consist of
has a nucleus consisting of one proton  arrangements of protons and

proton. and one neutron. neutrons. The carbon nucleus
consists of six protons and six
neutrons.

atomic theory

therapy and such drugs as Dexedrine (dexam-  his brother and coruler, Bleda, he extended his

phetamine) and Ritalin {methylphenidate).
Attica 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 5th
century BC.

Attila (c.406-53) King of the Huns (434-53),
known as the Scourge of God. After murdering

possessions in central Europe and attacked
(441-43) the eastern frontier of the Roman Em-
pire. In 451 he invaded Gaul and suffered his
only defeat, at the battle of the Catalaunian
Plains. His campaigns in Italy (452) caused
much destruction. The pope paid him to spare
Rome and Attila died shortly afterwards.

Attlee, Clement (Richard), 1st Earl
(1883-1967) British statesman; Labour prime



81

Augustine of Hippo, St

minister (1945-51). 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 coali-
tion government (1942—45). As the first postwar
prime minister he introduced the welfare
state, nationalized major industries, and gave
independence to India.

attorney 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 subordinate, the director of
public prosecutions, he prosecutes crimes in
the sovereign’s name. Se¢e CROWN PROSECU-
TION SERVICE.

Atwood, Margaret (1939~ ) Canadian
novelist, poet, and short-story writer. Her nov-
els include The Handmaid's Tale (1986), The Robber
Bride (1993), The Blind Assassin (2000), and Oryx
and Crake (2003).

aubergine A spiny herbaceous plant,
Solanum melongena, native to S Asia and also
known as eggplant. It is commonly grown in
warmer regions for its fruit, a large white, yel-
low, or purple berry that is eaten as a veg-
etable. The plant grows to a height of
60-100 cm. Family: Solanaceae.

Aubrey, John (1626-97) English antiquary
and biographer. He is best known for his Lives
of Eminent Men (1813) and Brief Lives (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 species), native to mountainous areas of E
Europe and W Asia. A deltoidea is commonly
grown in rock gardens, bearing small purple,
red, or pink flowers. Family: Cruciferae.

Auckland 36555174 47E 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) (1907-73) British
poet. His early volumes, beginning with Poems
(1930) and Look, Stranger! (1936), established him
as a leading left-wing poet of the 1930s. He also
wrote verse dramas in collaboration with
Christopher *Isherwood, with whom he went
to the USA in 1939. He became a US citizen in
1946, returning to England while he was pro-
fessor of poetry at Oxford (1956—61). He wrote
several opera libretti, notably for Stravinsky’s
The Rake’s Progress (1951).

audio frequency A frequency in the range
20 to 20000 hertz, ie. the range of frequencies
to which the human ear is sensitive.

Aughrim, Battle of (12 July 1691) The final
defeat of the main army of the former King
James II of England by the army of William III
in Ireland. It was the most disastrous battle in
Irish history, with 7000 Jacobite dead. It is still
celebrated, together with the battle of the
*Boyne, by Ulster Unionists on its anniversary
(see also ORANGE ORDER).

Augsburg 48 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, aircraf't, and printing machinery. Many of
its historic buildings, including the 10th-cen-
tury cathedral, survived the bombardment of
World War II. History: founded by the Romans
in 15 BC, it became an important banking and
commercial centre in the 15th and 16th cen-
turies. An imperial free city from 1276, it was
the seat of the notable diets of 1530 (see AUGS-
BURG CONFESSION) and 1555, which issued the
religious compromise establishing the coexis-
tence of Catholicism and Lutheranism, known
as the Peace of Augsburg Population (1999 est):
254 400.

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 imperial diet that Emperor
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 596, 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 (354-430 AD)
North African theologian; Father and Doctor of
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the Church, born at Tagaste. After studying at
Carthage, he became a Manichaean, but under
the influence of St Ambrose, Bishop of Milan,
he converted to Christianity in 386. On his re-
turn to Africa, he lived as a monk until 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 Augustinian
(or Austin) Canons, founded in the 11th century,
and the Augustinian Hermits (or Austin Friars),
founded in the 13th century. Feast day: 28 Aug.

Augustus (or Octavian; 63 BC-14 AD) The
first Roman emperor, who 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 Caesar’s assassination 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 Antony’s abandon-
ment of his wife Octavia (Augustus’ sister} for
Cleopatra. Antony’s defeat at Actium in 31
allowed Augustus to establish his personal
supremacy at the head of an autocratic gov-
ernment known as the principate. 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-
panded the Empire. In 4 AD he named Tiberius
his heir. Augustus was deified after his death.

auk A stout-bodied seabird belonging to a
family (Alcidae; 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 (Pinguinus im-
pennis). Order: Charadriiformes (gulls, plovers,
etc).

Aung San (c.1914-47) Burmese statesman;

leader of the independence movement. Com-

mitted to radical politics from his student days
at Rangoon University, Aung San founded the
Anti-Fascist People’s Freedom League in 1944.
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 (1945- ),

cofounded the National League for Democracy
and led protests against martial law. Placed
under house arrest in 1989, she became a sym-
bol of opposition to military rule. Her support-
ers won free elections in 1990 but the military
held on to power by force. She was awarded the
Nobel Peace Prize in 1991. Although she was re-
leased in 1995, the government placed her
under renewed house arrest in 2000-02 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 field. The rapidly moving particles
interact with atoms and molecules in the
upper atmosphere and cause them to emit

‘light. In the N hemisphere they are called the

Northern Lights.
Auschwitz See 0§WIECIM.

Austen, Jane (1775-1817) British novelist.
She was the daughter of a clergyman and lived
an outwardly uneventful life with her family
in the south of England, settling in Chawton in
Hampshire in 1809. Her six major novels are
Sense and Sensibility (1811), Pride and Prejudice
(1813), Mansfield Park (1814), Emma (1815-16),
Northanger Abbey (1818), and Persuasion (1818).

austenite A form of *steel that exists when
the metal is heated to about 1000°C, in which
the carbon exists as a solid solution in the iron.
Austenitic steels retain this structure at room
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).

Austerlitz, Battle of (2 December 1805)
The battle in which Napoleon’s 68 000-strong
army outmanoeuvred and defeated almost
90000 Russians and Austrians led by Mikhail
Kutuzov (1745-1813). It took place near Auster-
litz (now Slavkov u Brna, in the Czech Repub-
lic). Napoleon’s great victory forced the
Austrians to make peace with France by the
Treaty of Pressburg and the Russian army to
return to Russia.

Australia, Commonwealth of A coun-
try in the S Pacific, comprising the whole of the
smallest continent and the island of Tasmania
to the SE. External territories include *Norfolk
Island, *Christmas Island, the Cocos (Keeling)
Islands, and the *Australian Antarctic Terri-
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Austria, Republic of

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 2000 m (7000 ft), are in the Great Di-
viding Range, which runs parallel to the E
coast. The Murray River and its tributaries in
the SE form the main river system. The inhab-
itants are very largely of European, especially
British, origin but there are about 100 000 Abo-
rigines and people of mixed race living in the
interior. Since World War II the population has
- increased dramatically, largely as a result of
immigration. Economy: agriculture continues
to make a substantial contribution to the econ-
omy, the main crops being cereals, sugar cane,
and fruit. Livestock, particularly sheep and cat-
tle, is also important. Since the 1960s, however,
there has been marked growth in iron and
steel products. Mining is now of vital impor-
tance, especially the extraction of coal, iron,
bauxite, uranium, copper, lead, and zinc; about
70% of oil 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 16th century and the Dutch in
the early 17th century. In 1770 Captain Cook
claimed the fertile E coast for Britain, which
was first used as a penal colony. After the in-
troduction of the merino sheep, however, civil-
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 1829 the whole continent
was a British dependency. The discovery of
gold in Victoria in 1851 attracted large num-
bers of immigrants and from this period the
colonies struggled for greater independence.
In 1901 the six colonies were federated to form
the Commonwealth, becoming an independent
dominion of the British Empire. In 1911 the
Australian Capital Territory (the site for the
federal capital) and the Northern Territory
were added to the Commonwealth. Since
‘World War II closer economic ties have been
developed with Japan. In 1978 the Northern
Territory achieved self-government although
the federal government retained control over
uranium. Australia is a member of the Com-
monwealth. Constitutional links with the UK

were ended in 1986. The 1980s 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 president was defeated in 1999. A
conservative coalition led by John Howard has
held power since 1996. Official language: Eng-
lish. Currency: dollar of 100 cents. Area:
7686884 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 Dividing Range, it
extends from E Victoria into SE New South
‘Wales and contains the *Snowy Mountains and
Mount *Kosciusko, Australia’s highest moun-
tain. It is a popular winter-sports area.

Australian Antarctic Territory The area
of Antarctica claimed by Australia. It includes
all the land lying S of latitude 60°S and be-
tween longitudes 45°E and 160°E, excluding
Terre Adélie. Several research stations are sited
here.

Australian Capital Territory An admin-
istrative division of SE Australia. It was created
in 1911 from the Limestone Plains region of
New South Wales as a site for *Canberra, the
capital of Australia. Jervis Bay was transferred
to the territory in 1915 for development as a
seaport. It is the site of the Australian Acad-
emy of Science, the Royal Military College, and
the Royal Australian Naval College (at Jervis
Bay). Area: 2432sqkm (939sqmi). Population
(2000 est): 308 400.

Australian Rules Sec FOOTBALL.

Australopithecus A genus of fossil man-
like higher primates of the late Pliocene and
Pleistocene eras of S and E Africa. Although
small in brain size, their cranial and skeletal
structures were more like those of modern
man than of apes. They walked erect and ate
fruit, seeds, and meat. The earliest australo-
pithecines, dated between 4 and 3 million years
ago, included A. anamensis and A. afarensis.
They probably evolved into various other
species, some of which were the ancestors of
modern man while others, such as A. robustus,
probably coexisted with early forms of man
before becoming extinct. Significant fossil
finds of Australopithecus were made by Louis
and Richard Leakey at Olduvai and Lake
Turkana. See HOMO.

Austria, Republic of (German name:
Osterreich) A country in central Europe, on the
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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
German 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. Hydroelectric power is a
valuable source of energy. Main exports in-
clude iron and steel, 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
5th century AD when it was 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
first Austrian dynasty. In 1282 the *Habsburgs
acquired Austria, 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
*Austro-Prussian War. In 1867 the Habsburgs
formed the Dual Monarchy of *Austria-
Hungary, under the Emperor *Francis 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 was the immediate
cause of World War I. In 1918 Austria became a
republic. In spite of efforts on the part of the
chancellor *Schuschnigg to maintain indepen-
dence, it was annexed by Nazi Germany in 1938
(see ANSCHLUSS). After World War II it was oc-
cupied jointly 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 1995
and adopted the single European currency in
1999-2002. 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. Currency: euro of
100 cents. Area: 85853 sq km (32 375 sq mi). Pop-
ulation (2007 est): 8 199783. Capital: Vienna.

Austria-Hungary, 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 and the kingdom of Hungary each had its
own laws, parliament, and ministries but were
united by the monarch (Emperors *Francis
Joseph and 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
(1740-48) The war between Austria and Prussia,
in which Britain supported 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
1740. The war was ended by the Treaty of Aix-
la-Chapelle, at” which Prussia obtained the
greater share of Silesia.

Austro-Prussian War (or Seven Weeks’
War; 1866) A war between German states led
respectively by Austria and Prussia. The Pruss-
ian victory was an important landmark in Bis-
marck’s strategy for uniting Germany under
Prussian leadership.

Authorized Version See KING JAMES VER-
SION.

autism 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 usually necessary for
autistic children. See also ASPERGER’S SYN-
DROME.

auto-da-fé (Portuguese: act of faith) The
public ceremony at which persons convicted of
crimes by the *Inquisition in Portugal, Spain,
and their colonies were sentenced. Punishment
of victims, including the burning of heretics,
was the responsibility of the secular authori-
ties. The first auto-da-fé 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-



85

Avignon

vides forward motion, which in turn causes the
rotation of the unmotorized horizontal blades.

autoimmunity A condition in which the
body produces antibodies (called autoantibod-
ies) that damage or destroy its own tissues. This
produces symptoms of various autoimmune
diseases, the majority of which are poorly un-
derstood. Rheumatoid *arthritis is caused by
the production of autoantibodies against joint
tissue; the disease can be diagnosed by the de-
tection of these antibodies in the serum. 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
autopsy 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 granted by the rela-
tives.

autumn crocus A herbaceous perennial Eu-
ropean plant, Colchicum autumnale, also called
meadow saffron. It has narrow strap-shaped
leaves, up to 30cm long, and a single purple-
blue crocus-like flower, which appears 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 research.
Some plants of the genus are cultivated for or-
nament. Family: Liliaceae. Compare CROCUS.

Auvergne A planning region and former
province in S central France. Its name derives
from the Averni, who strongly resisted Roman
control of the area. Crossed by the volcanic Au-
vergne Mountains that rise to over 1800m
(6000 ft), it has many mineral springs and some
level fertile districts. It is predominantly agri-
cultural and is noted for the growing of wheat
and grapes and the rearing of cattle; cheese and
wine are also produced. Area: 25988sqkm
(10032 sq mi). Population (1999): 1308 878.

auxin An organic substance, produced within
a plant, that stimulates, inhibits, or modifies
growth of the plant. 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 2,4-dichlorophenoxyacetic acid
(2.4-D), are used as weedkillers for broad-leaved
weeds.

Avalon Sce ARTHURIAN LEGEND.

Avebury 5127N151W A village in S England,
in Wiltshire, on the site of a large 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 perennial herbaceous plant of the
genus Geum (about 40 species), native to tem-
perate and Arctic regions. Most species rarely
exceed 60cm in height. Their flowers, 2-3cm
long, are white, yellow, orange, or red, either
solitary or in clusters. G. coccineum is a common
ornamental. Family: Rosaceae.

Averroes (Ibn Rushd; 1126-98) Muslim phi-
losopher and a judge in Cérdoba and Seville.
Averroes’ main works were his commentaries
on Aristotle, which greatly influenced the phi-
losophy of medieval Christianity. He defended
philosophy as the highest form of enquiry,
holding that faith and reason are separate ways
of arriving at the truth.

aversion therapy A form of *conditioning
used to treat some kinds of undesirable behav-
iour, such as sexual deviation, 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 also BEHAVIOURISM.

Avesta The sacred scriptures of Zoroastrian-
ism (see ZOROASTER). Written in Old Iranian,
the five books of the Avesta contain prayers
(probably by Zoroaster himself) hymns, ritual
and liturgical instruction, and the main body
of Zoroastrian law. Its surviving form dates
from about the 6th century AD.

Avicenna (980-1037) 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, Ash-Shifa (The Recovery), encompasses
logic, psychology, metaphysics, and natural sci-
ences and parts were subsequently translated
into Latin. Avicenna’s Canon of Medicine, based
on Roman and Arabic medicine and his own
medical knowledge, became a popular text
throughout the Middle East and Europe.

Avignon 4356N448E A town in SE France,
the capital of the Vaucluse department on the
River Rhéne. The papacy, under French control,
was removed to Avignon (1309-77; see AVI-
GNON PAPACY) and there were subsequently
rival popes at Rome and Avignon until 1417 (see
GREAT SCHISM). Famous sights include the
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14th-century papal palace and the 12th-century
bridge, of which only four arches remain. A
tourist centre, Avignon trades in wine and has
chemical, soap, and cement industries. Popula-
tion (latest est): 89440.

Avignon papacy (1309-77) The period dur-
ing which the popes resided in Avignon
(France) rather than Rome. The papal court was
established in Avignon by Clement V, who, like
his six successors in Avignon, was French. Eng-
lish and German criticism of French domi-
nance over the papacy 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
cardinals during the Avignon papacy (see also
ANTIPOPE).

avocado A tree, Persea americana, 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, and vitamins A
and B, and a single hard seed. :

avocet A wading bird of the genus Recurvi:
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 (R. avosetta), 50 cm long, has a
black-and-white plumage and is protected in
Britain. Family: Recurvirostridae; order: Chara-
driiformes (gulls, plovers, etc.).

Avogadro, Amedeo, Conte di
Quaregna e Ceretto (1776-1856} Italian
physicist, who became 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 Avogadro’s hy-
pothesis. His name is also commemorated in
the Avogadro number {or the Avogadro con-
stant), the number of molecules in one mole of
substance (it has the value 6.022 52 x 10% mol).
Avogadro’s work was not acknowledged until
Cannizzaro brought it to public notice in 1854.

Avon, (Robert) Anthony Eden, 1st
Earl of (1897-1977) 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
11 he was secretary for war and then (1940-45;

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 Egypt. Egypt re-
tained control of Suez and Eden was much crit-
icized: he resigned shortly afterwards. He
became Earl of Avon in 1961.

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. Length: 154 km
(96 mi). 2. A river in SW England, flowing S and
W from Gloucestershire to the Severn estuary
at Avonmouth. Length: 120km (75mi). 3. A
river in S England, flowing S from Wiltshire to
the English Channel. Length: 96 km (60 mi).

AWACS (Airborne Warning 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 Powers The coalition of Germany,
Italy, and Japan that opposed the Allied Powers
in *World War IL It originated in agreements
going back to 1936 and it culminated in the Tri-
partite Pact (1940).

axolotl A salamander, Ambystoma mexicanum,
occurring in Mexican lakes. It reaches a length
of 25cm, 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: Am-
bystomatidae.

Ayckbourn, Sir Alan (1939~ ) British
dramatist. After working in provincial reper-
tory theatre, he gained his first London success
with Relatively Speaking (1967). His comedies in-
clude Absurd Person Singular (1973), the trilogy
The Norman Conquests (1974), A Chorus of Disap-
proval (1985), Body Language (1990), and House
and Garden (2000), 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 madagascariensis, occurring only
in the coastal forests of N Madagascar. It is
86-104 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 teeth and narrow elongated
third finger. Family: Daubentoniidae.

Ayer, Sir Alfred (Jules) (1910-89) British



87

Aztecs

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 doctrine of *logical positivism, which
he expounded in Language, Truth and Logic
(1936). His later books include The Foundations
of Empirical Knowledge (1940), The Problem of
Knowledge (1956), and two volumes of autobiog-
raphy (1977, 1984). .

Ayers 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 10km (6.25mi) in
circumference. Its colour varies according to
atmospheric changes and the position of the
sun.

Aylesbury 5150N 050W 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 (1991): 58 058.

Aylward, Gladys (1903-70) British mission-
ary. From 1930 she worked as an independent
missionary in China. Her life story was the sub-
ject of a popular film, The Inn of the Sixth Hap-
piness (1958), in which she was played by Ingrid
Bergman.

Ayrshire A historic county of SW Scotland,
bordered by the Firth of Clyde and 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.

Ayrshire 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 Bahadur Shastri he negotiated (1966) the
ceasefire agreement 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 large

evergreen species.) Growing to a height of up
to 21m, azaleas are native to North America and
S Asia but are widely cultivated as ornamen-
tals. The attractive flowers are funnel-shaped
(about 6 cm in diameter) and of various colours.
Family: Ericaceae.

Azerbaidzhan, Republic of A republic in
W Asia, on the Caspian Sea. Most of the popula-
tion are Shiite Muslims. Economy: agricultural
products include cotton, tobacco, and fruit. Oil
and gas are the most important industries. His-
tory: the region was acquired by Russia from
Persia in the early 19th century, proclaimed its
independence in 1918, 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 *Nagorno-Karabakh
area escalated into a state of virtual civil war.
Azerbaidzhani troops fought Armenian 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 son, ITham Aliyev, in 2003.
Official language: Azeri. Currency: manat of
100 gopik. Area: 86 600 sq km (33 430 sq mi). Pop-
ulation (2003 est): 8 235 000. Capital: Baku.

azimuth See ALTITUDE.

Azores (Portuguese  name:  Agores)
38 30N 28 00W Three groups of volcanic islands
in the N Atlantic Ocean, in Portugal. The chief
islands include Sio Miguel, Terceira, Faial, and
Flores. Settled by the Portuguese in the 15th
century, they were previously uninhabited.
Naval fighting between the English and Span-
ish took place here in the 16th and 17th cen-
turies. The site of US air bases, they produce
fruit, tobacco, and wine. Area: 2300sqkm
(888 sqmi). Population (2001): 242073. Capital:
Ponta Delgada, on Sdo Miguel.

Aztecs A Nahuatl-speaking people who ruled
an empire in central and S Mexico before their
defeat by Herndn Cortés in the 16th century.
They had an advanced, elaborate, and rich civi-
lization centred on their capital Tenochtitlin
and other cities. They constructed large palaces
and temples in which they worshipped many
gods, especially Huitzilopochtli to whom they
sacrificed human victims, captives of warfare,
by ripping out their hearts while they still
lived. Authority and influence were vested in a
class of chiefs and priests and in the kings, the
last of whom was Montezuma.




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 Iraq (where Saddam *Hus-
sein became their leader) in 1968. The Syrian
and Iraqi wings of the party have been deeply
divided since the 1970s. The Iragi Ba’athists lost
power as a result of the *Iraq War of 2003.

Babbage, Charles (1792-1871) British math-
ematician and inventor. In an attempt to pro-
duce more accurate mathematical tables,
Babbage conceived the idea of a mechanical
computer that could store information. Al-
though he never completed the machine, it
was the forerunner of the modern computer.

Babe, Isaac Emmanuilovich (1894-1941)
Russian short-story writer. Of Jewish descent,
he served in the imperial army, but fought for
the Bolsheviks in 1917. His Odessa Tales were
published in 1916. Red Cavalry (1926) was a series
of sketches based on his experience in the war
against Poland. He died in a Siberian prison
camp, a victim of Stalin, but was posthumously
rehabilitated in the 1950s.

Babel, Tower of In the old Testament (Gen-
esis 11.1~9) a tower intended to reach to heaven.
Jehovah, angered by this presumptuous behav-
iour, caused the 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 1844 by
Mirza ‘Ali Mohammed (1819-50), who became
known as the Bab (the Gate). It was the imme-
diate precursor of the *Baha’i faith.

baboon A large *0Old World monkey belong-
ing to the genus Papio (5 species), of African
and Asian grassland. Baboons are 95-185 cm
long including the tail (45-70 cm) and have a
shaggy mane and a long doglike face with large
teeth. They feed on insects, small vertebrates,
and vegetable matter. Baboons live in well-

organized troops containing 40-150 individuals
arranged in a social hierarchy according to age
and sex.

Babylon The capital of ancient Babylonia,
strategically positioned on the River *Eu-
phrates S of modern 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 1 (reigned c¢.1146-1123), tem-
porarily reversed the trend. Sacked in 689 BC
by the king of Assyria, Sennacherib (d. 681 BC),
Babylon was rebuilt from 625 BC onwards, es-
pecially during the reign (c. 605-562) of *Neb-
uchadnezzar 11, It was the remains of this city
that were excavated (1899-1917) by the German
archaeologist Robert Koldewey (1855-1925). In
539 BC Babylon surrendered to Cyrus the Great
of Persia (d. 529 BC); by 275 BC it was virtually
depopulated. See also HANGING GARDENS OF
BABYLON; ZIGGURAT.

Babylonia The area of *Mesopotamia on the
alluvial plain on the lower reaches of the River
Euphrates, which was controlled by ancient
*Babylon. Before about 2000 BC approximately
the same area was known as *Sumer, of which
*Ur was the capital.

Bacchanalia The Roman form of the Hel-
lenistic mystery rites in honour of Bacchus (see
DIONYSUS). The cult reached Rome from S
Italy in the 2nd century BC. Originally involv-
ing only women, Bacchic worship included ec-
static rituals and secret orgies. In 186 BC a
decree of the Senate prohibited Bacchanalia in
Rome,

Bacchus Sec DIONYSUS.

Bach, Johann Sebastian (1685-1750) Ger-
man composer and keyboard player, the great-
est member of a large musical family. He
became a chorister in Liineburg and in 1703 a
violinist at the Weimar court, later becoming
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organist there. In 1707 he married his cousin
Maria Barbara Bach (1684-1720); after her death
he married Anna Magdalena Wilcken (1701-60).
He became kapellmeister at the court of Prince
Leopold of Anhalt at Kéthen in 1717 and finally
cantor of St Thomas’ Church, Leipzig, in 1723.
Among his greatest works are the St John Pas-
sion {1723), the St Matthew Passion (1729), and the
Mass in B minor (1733-38), as well as over 200
cantatas. His compositions for orchestra in-
clude violin and harpsichord concertos and the
Brandenburg Concertos (1721). For the harpsi-
chord and clavichord he composed a collection
of 48 preludes and fugues entitled The Well-
Tempered Clavier (Part 1, 1722; Part 1I, 1744) and
the Goldberg Variations (1742). 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
Bach (1710-84) studied in Leipzig and became
church organist in Dresden (1733-46) and sub-
sequently in Halle (1746-64). He ended his life
in poverty, leaving cantatas, concertos, and
symphonies.

His third son Carl Philipp Emanuel Bach
(1714-88) became musician to Frederick the
Great in Berlin and subsequently director of
the principal church in Hamburg in succession
to Telemann. 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 Johann Christian Bach
(1735-82), known as the English {or London)
Bach, studied in Berlin and after holding posts
in Italy became music master to the British
royal family. He composed 13 operas, as well as
concertos, church music, and piano pieces.

bacillus Any rod-shaped bacterium, specifi-
cally a bacterium of the genus Bacillus: spore-
forming species including parasites of plants
and animals. B. anthracis 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. Simultaneously he must block his oppo-
nent’s moves.

background radiation Low-intensity ra-
diation naturally present on the earth. 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 *water bug, belonging to
the worldwide family Notonectidae (nearly 200
species), that swims on its back, using a pair of
oarlike legs for propulsion. Backswimmers can
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 (1909-92) British painter,
born in Dublin of English parentage. Self-
taught, he was assured a place in British art
with his Three Studies {of figures for the base of
a Crucifixion; 1945). Another of his well-known
paintings is Study after Velazquez (1951), a
version of Veldzquez’s portrait of pope Inno-
cent X.

Bacon, Francis, 1st Baron Verulam,
Viscount St Albans (1561-1626) 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 (1613)
and Lord Chancellor (1618). In 1621, however, he
was found guilty of bribery and corruption,
fined £40,000, and banished from office.

In 1597 he published his first group of Essays;
further such discourses appeared in 1625. The
Advancement of Learning (1605) presented a new
classification of sciences and was expanded in
the De augmentis scientiarum of 1623. In Novum
organum scientiarum (1620) he advocated the sci-
entific method of *induction. His other works
include the New Atlantis (1626), which describes
his ideal state.

Bacon, Roger (c.1214-c.1292) English monk,
scholar, and scientist, called Doctor Mirabilis
for his diverse skills and learning. In three
books written for Pope Clement IV he at-
tempted to systematize the current state of
knowledge; other works prophesied aero-
planes, microscopes, steam engines, and tele-
scopes; he also detected errors in the Julian
*calendar and has been credited with the in-
vention of *gunpowder and of the magnifying
glass. :

bacteria Microscopic single-celled organisms
found wherever life is possible. Bacteria form 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
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found in hot springs, volcanic vents, and other
inhospitable environments. The eubacteria
(so-called “true bacteria”) are generally 0.0001-
0.005 mm long; they may be spherical (coccus),
rodlike (see BACILLUS), or spiral-shaped (spiril-
lum) and often occur in chains or clusters of
cells. True bacteria have a rigid cell wall, which
may be surrounded by a slimy capsule, and
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
growth.

The most important role of bacteria is in de-
composing dead plant and animal tissues and
releasing their constituents to the soil (see CAR-
BON CYCLE).

bacteriophage (or phage) A *virus that in-
fects a bacterjum. 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-Powell, Robert Stephenson
Smyth, 1st Baron (1857-1941) British gen-
eral and founder of the Boy Scouts (see SCOUT

ASSOCIATION). He achieved fame through his
defence of Mafeking in the Boer War
(1899-1900). Utilizing the experience of charac-
ter training he had gained overseas, he
founded the Boy Scouts in 1908 and, with his
sister Agnes, the Girl Guides in 1910 (see GUIDES
ASSOCIATION).

Baden-Wiirttemberg A Lend in SW Ger-
many, bordering on France and Switzerland,
formed by an amalgamation of three former
Lander (1952). Area: 35751 sq km (13 800 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 (1931), Bader argued himself back into
the RAF at the start of World War II. Becoming
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 disabled.

badger A nocturnal burrowing mammal of
the *weasel family (Mustelidae). The largest of
the eight species is the gregarious Eurasian
badger (Meles meles), about 90 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 GODESBERG.

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
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badminton. The dimensions of the court. The top of the net at the centre is 1.5 m (5 ft) above the floor.
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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) and 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 11 points).

Baekeland, Leo Hendrik (1863-1944) US
industrial chemist, born in Belgium. He in-
vented Bakelite (see PLASTICS), the first syn-
thetic thermosetting plastic. The discovery was
made while Baekeland was searching for a syn-
thetic substitute for *shellac.

Baffin Island The largest island of the Cana-
dian Arctic, lying N of Hudson Strait, named
after William Baffin (c. 1584-1622). 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 *Nunavut. Area: 476 068
sq km (183 810 sq mi).

Baghdad 33 20N 44 26E The capital of Iraq,
on the River Tigris near the centre of the coun-
try. Built by the caliph Mansur in the 8th cen-
tury, it was a centre of commerce, learning,
and religion until sacked by the Mongols in
1258. It became the capital of independent Iraq
(1927) and has three universities (1947, 1957, and
1963). It was severely damaged by US bombing
in the *Iraq War (2003). Population (1997 est):
5423964.

bagpipes A reed-pipe instrument of ancient
origin, found in many countries. Air is forced
into a windbag either by the mouth (Scottish
bagpipes) or by a bellows (Northumbrian
pipes). By pressing the bag under his arm the
player pushes air into the sounding pipes,
which consist of one to three 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 A religion founded in Persia in
1863 by Mirza Husain °‘Ali (1817-92), who was
known as Baha’ Allah (Glory of God). He pro-
claimed 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 Baha'is after his death until
1957. Since 1963 the faith has been governed by
the Universal House of Justice, a council at
Haifa, Israel, elected by national spiritual as-
semblies. The basic tenet of the faith is that

God reveals himself to man through prophets
who appear at various stages in history and the
most recent of these is Baha” Allah.

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 mainly 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 an offshore financial
centre, 90% of companies being foreign-owned.
Efforts are now being made to develop agricul-
ture, fisheries, and industry. History: in 1492
Columbus made his first landing in the W
hemisphere on the island 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 1717. In 1973 the Bahamas attained
full independence within the Commonwealth.
Official language: English. Currency: Bahamian
dollar of 100 cents. Area: 13864 sq km (5353 sq
mi). Population (2007 est): 305 655. Capital: Nas-
sau.

Bahrain, Kingdom of An independent
sheikdom in the Arabian Gulf, occupying a
low-lying archipelago between Saudi Arabia
and the Qatar Peninsula. The two main islands,
Bahrain and Al-Muharragq, are connected by a
causeway 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 refinery 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 under Portuguese rule
from 1521 until 1602, and 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 1861 until 1971
when full independence was declared by the
emir, Sheik Isa ibn Sulman al-Khalifa (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 took the title of king and a new
constitution was enacted; parliamentary elec-
tions were held in 2002 and 2006 but unrest has
continued. Official language: Arabic. Currency:
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dinar of 1000 fils. Area: 660 sq km (255 sq mi).
Population (2007 est): 708 573. Capital: Manama.

bail The release by a court of an imprisoned
person, 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 (1934- ) British
novelist and playwright. Born in Liverpool, she
has written such novels as The Dressmaker
(1973), An Awfully Big Adventure (1989), Master
Georgie (1998), and According to Queenie (2001).
She was appointed DBE in 2000.

Baird, John Logie (1888-1946) British elec-
trical engineer, who invented an early televi-
sion system. In 1924 he first succeeded in
transmitting the outline of shapes, although
his 240-line system was 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 Iran, with a largely
Kurdish population. Population (2004): 802 872.

Bakhtyari An Islamic tribe of W Iran 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 pastures 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. It generates carbon
dioxide on heating or wetting, thus making
the dough rise.

Baku 4022N 4953E The capital of Azer-
baidzhan, a port on the Caspian Sea. Its ancient
buildings include mosques and a 17th-century
palace. It has been a centre of oil production
since the 19th century. Population (2003 est):
1828 800.

Bala, Lake (Welsh name: Llyn Tegid) The
largest natural lake in Wales, in Gwynedd. The
town of Bala lies at its N end. Length: 6 km (4
mi).

Balaclava, Battle of (25 October 1854) An
indecisive battle between Russian and British-
Turkish forces in the *Crimean War. It is
notorious for the heavy British casualties
caused by misunderstanding between Lord

*Raglan, the British commander in chief, and
Lord Lucan (1800-88), the cavalry commander.
The courageous Light Brigade charged Russian
artillery in a narrow valley and 113 of its 673
men were killed. The charge was made famous
by Tennyson’s poem “Charge of the Light
Brigade”.

balalaika A Russian instrument of the gui-
tar family, having a long fretted fingerboard, 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 device 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 beam is horizontal
and the whole device is enclosed in a glass case
to avoid draughts and temperature changes. A
standard balance will weigh to the nearest
00001 g, while extremely sensitive microbal-
ances can be used to weigh objects with a mass
of only 1 microgram.

balance of payments The difference be-
tween a country’s income and its expenditure
abroad. The current account records the coun-
try’s balance-of-trade earnings 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
nation or group of nations should be permit-
ted to become too dominant. It was adopted in
Europe in the alliance system of 15th-century
Italy and by the Congress of *Vienna 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 payments. The balance of trade can
be in deficit without necessarily meaning that
the balance of payments will also be in deficit.

Balanchine, George (Georgy Melitonovich
Balanchivadze; 1904-83) US ballet dancer and
choreographer, born in Russia. He worked for
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Diaghilev’s Ballets Russes in Europe from 1924
and went to the USA in 1933, becoming artistic
director of the New York City Ballet. His ballets
include Firebird (1950) and Don Q uixote (1965).

bald eagle A large sea *eagle, Haliaetus leu-
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 curved beak
and unfeathered legs. It feeds on carrion and
fish.

Baldwin, James Arthur (1924-87) 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 include
novels, plays, and collections of essays.

Baldwin of Bewdley, Stanley, 1st Earl
(1867-1947) 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 Islands An archipelago in the W
Mediterranean Sea comprising an 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 the
14th century. Area: 5014 sq km (1936 sq mi).
Population (2004 est): 955 045. Capital: Palma, on
Majorca.

Balenciaga, Cristobal (1895-1972) Spanish
fashion designer, known for his simple but el-
egant suits and evening dresses in the 1950s.

Balfour Declaration (1917) The decision of
the British Government, made known in a let-
ter of 2 Nov from the British foreign secretary,
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 abandoned
in 1939, it helped to justify the partition of
Palestine and the creation of the State of Israel
in 1948.

Bali An Indonesian island 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 and Bali be-
came part of Indonesia in 1945. In the 196567
purge of communists 40000 people were
kilied. In 2002 a bomb planted in a night club
in Kuta Beach by Islamic terrorists killed
over 200 people. Area: 5558 sq km (2146 sq mi).
Population (2001): 3151162. Chief town: Den-
pasar.

Balkan Mountains (Bulgarian name: Stara
Planina) A mountain range extending 500 km
(311 mi) E-W for the entire width of central
Bulgaria. It rises to 2376 m (7795 ft) at Botev
Peak.

Balkans An area in SE Europe consisting of
present-day Greece, Albania, Croatia, 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 Roman (Byzantine)
Empire from the 5th century AD, the Balkans
were ruled by the Ottoman Turks from the
15th to the early 20th century, when indepen-
dence was granted (see also BALKAN WARS). All
the Balkan states, except Greece, became com-
munist after *World War II. In the 1990s the
region was once again plunged into turmoil
with the disintegration of Yugoslavia, the sav-
age civil war in Bosnia-Hercegovina, and the
*Kosovo war.

Balkan Wars (1912-13) In the first Balkan
‘War (1912-13) the Balkan League (Bulgaria, Ser-
bia, Greece, and Montenegro) defeated Turkey.
In the concluding Treaty of London, Turkey
lost all its Furopean 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 A dramatic art in which dancing and
mime, accompanied by music, combine to tella
story or evoke a mood. Ballet originated in the
formal dances of French court entertainments,
notably under Louis XIV. In the 18th century
ballet established itself in the public theatre
but still as an adjunct to *opera or other forms
of drama. Dancing on the tips of the toes (sur les
pointes) was introduced early in the 19th cen-
tury, which saw the heyday of romantic 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-
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ballet. Rudolph Laban (1879-1958) published his system for recording dance movements (Labanotation) in 1928,
since when it has gained widespread acceptance. In this simple example, the initial positions of the legs and arms are
indicated at (1). Subsequent positions (2~5) are seen by reading upwards from the bottom. The dancer, starting with
feet together and arms at her sides, takes four even steps forward, beginning with the right foot, and moves her arms
upwards and outwards {the different shadings representing low, middle, and high positions).

ism advocated by the American Isadora *Dun-
can.

Ballets Russes A Russian ballet company
(1909-29) founded in Paris by *Diaghilev. 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,
- *Balanchine, and *Nijinsky, who was also one
of its principal dancers. *Ravel and *Stravinsky
composed music for several of its ballets.

ballistic missiles Rocket-powered nuclear
missiles that are propelled to desired altitudes
and then follow an unpowered trajectory. In-
tercontinental ballistic missiles (ICBMs) are ca-
pable of reaching any point on the surface of
the earth. Both the USA and the former Soviet
republics possess large numbers of these, some
of which (MIRVs—multiple independently tar-
geted re-entry vehicles) have up to ten separate
warheads. See also ANTIBALLISTIC MISSILES.

ball lightning A luminous moving sphere,
several centimetres in diameter, occurring just
above the ground on rare occasions during
thunderstorms. It hisses, 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 Lighter-than-air craft, consisting of
a bag of gas that displaces a volume of air of
greater mass than the total 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 balloon de-
signed by J. A. C.Charles (1746-1823), flew across
the Channel. The use of balloons in war began
with Napoleon’s observation balloons in 1794,
after which they were little used until their
extensive use in both World Wars in the form
of barrage balloons. The sport of ballooning
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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 30480 m (D. Simons, US Air
Force, 1957). The first crossing of the Atlantic
Ocean by helium balloon was achieved in 1978.
In 1999 Brian Jones of the UK and Bertrand Pic-
card of Switzerland made the first circumnavi-
gation of the globe in a hot-air balloon.

Ballymena A district in central Northern
Ireland, in Co Antrim. Area: 634 sq km (247 sq
mi). Population (2001): 58 610.

Ballymoney A district in Northern Ireland,
in Co Antrim. Area 417 sq km (161 sq mi). Popu-
lation (2001): 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, Ochroma pyramidale,
native to Central and South America, also
called corkwood. About 12 m tall, it is the
source of an extremely light pale-coloured
wood, which is widely used for corks, canoes,
floats, etc. Family: Bombacaceae.

balsam An aromatic resinous substance de-
rived from the Central American leguminous
tree Myroxylon peneirae, grown in El Salvador.
It is used in medicine and perfumes.

Baltic Sea A section of the Atlantic Ocean in
N Europe, bounded by Denmark, Sweden, Fin-
land, Latvia, 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 The republics of Latvia, Lithua-
nia, and Estonia. They were independent states
between World Wars I and 1T and constituent
republics of the Soviet Union from 1940 to 1991
They joined the EU in 2004.

Baltimore 3925N 76 40W A city in the USA,
in Maryland at the mouth of the Patapsco
River. Established in 1729, 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, including the prestigious Johns
Hopkins University {founded 1876); in the 1980s
considerable rebuilding in the port area revi-
talized the city. Industries include steel, sugar
and food processing, oil refining, and chemi-
cals. Population (2000): 651 154.

Baluchistan A province in W Pakistan, on
the Arabian Sea and the Iranian and 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. History: 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
Pakistan. Area: 347190 sq km (134050 sq mi).
Population (1998): 6 511000. Capital: Quetta.

Balzac, Honoré de (1799-1850) French nov-
elist. A lawyer’s clerk, he wrote popular 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 cycle La
Comédie humaine. In these novels, which in-
cluded Eugénie Grandet (1833), Le Pere Goriot
(1834), and La Cousine Bette (1846), he developed
new techniques of realism.

Bamako 1240N 759W The capital of Mali, a
port in the S on the River Niger. A centre of
Muslim learning under the medieval Mali Em-
pire, it had dwindled to a small village by the
end of the 19th century. It became the capital
of the French Sudan in 1905. Population (1996
est). 809552,

bamboo A treelike plant of the tribe Bam-
buseae, native to tropical and subtropical re-
gions, particularly in SE Asia. From an
underground stem (rhizome) arise hollow
woody jointed stems, which may reach a height
of 40 m in some species. These are used for
building, etc, while the young shoots are eaten.
Family: Gramineae (grasses).

Banaba See OCEAN ISLAND.

banana A palmlike plant of the Old World
tropical genus Musa, especially M. paradisiaca
sapientum. The “trunk,” up to 9 m high, is com-
posed of the overlapping bases of the leaves,
which are often 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. (All cultivated ba-
nanas are sterile hybrids: the plants are propa-
gated from suckers arising from the
underground rhizome.) Varieties called plan-
tains are cooked and eaten when still green in
Africa and the Caribbean. Family: Musaceae.

Banbridge A district in S Northern Ireland,
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in Co Down. Area: 442 sq km (170 sq mi). Popu-
lation (2001): 41392.

Bandaranaike, S(olomon) W(est)
R(idgeway) D(ias) (1899-1959) Sri Lankan
statesman; 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 (1960-65, 1970-77,
1994-2000). In 1980 she was expelled from par-
liament on the grounds of misuse of power. In
1994 their daughter Chandrika Bandaranaike
Kumaratunga (1945- ) became 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 {Peramelidae; 20 species) occurring in
Australia (including Tasmania) and New
Guinea. About the size of rabbits, bandicoots
are mainly carnivorous, eating insects, worms,
and grubs.

Bandung 6575 107 34E A city 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 (1964). Population (2000): 2 136 260.

Bangalore 1258N 77 35E 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 name: Krung Threp) 13 44N
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. Distinctive features of the city are its
canal system and the many Buddhist temples.
It is the centre of most of the country’s indus-
try and commerce and it has eight universities.
Population (2000): 6 320174.

Bangladesh, 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
occupied 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, and its conquest by the Afghans in the
12th century led to the growth of the Islamic
religion. It was part of British India from 1857
until 1947 when it became a province of Paki-
stan (East Pakistan). Discontent led to civil
war in 1971, Indian forces coming to the aid of
the Bengalis. In 1972 East Pakistan achieved in-
dependence within the Commonwealth as
Bangladesh, and Sheikh Mujibur Rahman
(1920-75) became prime minister. In 1974 floods
and famine led to political unrest and terror-
ism; Mujib assumed absolute power in 1975 but
was assassinated soon after. Gen Ziaur Rahman
assumed power in 1976, was elected president
in 1978, 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
191 Gen Ziaur’s widow, Khaleda Zia, was
elected prime minister and Abdur Rahman
Biswas became president under a new consti-
tution. In 1996 continuing political crisis led
Zia to step down 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 homeless. 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. Currency: taka of 100 paise. Area:
142797 sq km (55126 sq mi). 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): 553 000.

banjo An originally American guitar-type in-
strument with 4-9 strings. It consists of a
round metal hoop covered with parchment
and a fretted fingerboard. It was common in
jazz bands, folk music, and minstre! shows.

Banjul (name until 1973: Bathurst) 13 20N
16 38W The capital of The Gambia, a port in the
W at the mouth of the River Gambia, founded
by the British in 1816. Population (2003): 34 828.

Bank of England The British central bank,
which was nationalized in 1946. It was origi-
nally incorporated in 1694, being set up by a
group of London merchants to lend money to
William III. Since the mid-19th 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
reserves. Since 1997 it has had responsibility for
setting the bank rate, the rate of interest at
which the Bank of England lends to the dis-
count houses.

bankruptcy The 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 Anne the law has also sought to
protect the bankrupt by ending 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 distributed, and the
creditors who are to be paid in priority to oth-
ers. Liquidation is the equivalent process ap-
plicable to a company.

Bannister, Sir Roger (Gilbert) (1529 )
British doctor and middle-distance runner,
who on 6 May 1954, was the first man to run a
mile in under 4 minutes (3 minutes 594 sec-
onds).

Bannockburn 5606N 355W A village in
Scotland, near Stirling on the Bannock Burn (a
tributary of the River Forth). 15 km (1 mi} NW
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
(1991): 2675.

Banting, Sir Frederick Grant (1891-1941)
Canadian physiologist, who, with C.H. *Best,
discovered a technique for the successful isola-
tion of the hormone *insulin from pancreatic
tissue in 1921, enabling *diabetes to be treated.
Banting was awarded a Nobel Prize (1923).

Bantu A large subgroup of African languages
of the Niger-Congo 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 known representa-
tive is *Swabhili, the language of Tanzania and
lingua franca of E Africa.

Bantu Homelands (or Bantustans) The
areas of South Africa designated for the Black
populations from 1950 until 1994, comprising
just over 13% of the land area. Acts of parlia-
ment in 1913 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 granted full independence (not in-
ternationally recognized) from 1976. Bantustan
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 1994 the Homelands
were reintegrated into South Africa.

banyan A tropical Asian tree, Ficus 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 tropical African tree, Adansonia
digitata, with 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
apex. The fruits contain an edible pulp sur-
rounded by a tough woody capsule and the
bark yields a fibre of local importance. Family:
Bombacaceae.

baptism A ceremony of initiation, occurring
in many religions, involving the use of water as
a symbol of purification from sin. In the Chris-
tian Church, it is a *sacrament. Both the *Bap-
tists and the modern descendants of the
*Anabaptists practise adult baptism, but most
other Churches prefer infant baptism.

Baptists Protestant Christians who baptize,
by immersion, only those old enough con-
sciously to accept the Christian faith. “General
Baptist” Churches, owed their origin in 1612
to John Smyth (c.1554-1612) and Thomas Hel-
wys {c.1550-¢.1616), while “Particular Baptist”
Churches, founded in 1633 by Calvinists, be-
lieved that salvation was only for a particular
few. Both movements merged into the Baptist
Union in 1891 The first Baptist Church in
America was established at Providence, Rhode
Island, by Roger Williams in 1639.

Baqqarah A cattle-herding Arab people of
Chad and the Sudan. 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 10° pascals
(0987 atmosphere). The commonly used unit is
the millibar (one-thousandth of a bar).

Barbados, State of An island state in the
West Indies, E of the Windward Islands. Most
of the population is of African descent. Econ-
omy: tourism is now the chief economic activ-
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ity, although sugar cane, the main crop, re-
mains important. The discovery of oil and nat-
ural gas has assisted the growth of small
industries. History: a British colony from 1627
until 1966, it became independent within the
Commonwealth. In 1998 a constitutional com-
mission recommended that Barbados should
become a republic but remain inside the Com-
monwealth. Official language: English. Cur-
rency: Barbados dollar of 100 cents. Area: 430 sq
km (166 sq mi). Population (2003 est): 272 000.
Capital: Bridgetown.

Barbary A region in N Africa stretching
from Egypt 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 fish, 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 mouth,
which detect prey while exploring the river
bed. B. barbus of Europe is usually 30-50 cm
long.

Barber, Samuel (1910~81) US composer. Two
of his works, the opera Vanessa (1958) and the
piano concerto (1963), won Pulitzer Prizes. His
output includes chamber music, choral works,
symphonies, and concertos. His best-known
work is the Adagio for Strings, an arrangement
of the slow movement of his string quartet
(1936).

barber’s shop Unaccompanied close-har-
mony singing that originated in barbers’ shops
in the USA in the late 19th century. It had sev-
eral revivals in the 20th century.

barbiturates A 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-
forming and have toxic side-effects, their use
is now severely limited.

Barcelona 4125N 2 10E A city in NE Spain, in
Catalonia on the Mediterranean Sea. Manufac-
tures include locomotives, textiles, and electri-
cal equipment. The focus of Catalan 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 713 AD and by
Charlemagne in 801 AD. In 1137 Catalonia and
Arag6n united and Barcelona became the capi-
tal. It was the seat 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): 1614571

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 1948. He also
shared the 1972 Nobel Prize for his work on the
theory of superconductivity (with L. N. Cooper
and J.R.Schrieffer).

Bardot, Brigitte (1934~ ) French film ac-
tress. Her films include And God Created Woman
(1956) and Viva Maria (1965). She became proba-
bly the best-known sex symbol of the 1960s but
subsequently turned her back on the cinema
and devoted herself to animal welfare.

Barebones Parliament The assembly, also
known as the parliament of saints, called by
Oliver *Cromwell in July 1653. It consisted
mainly of merchants and lesser gentry, “godly
men” nominated by the congregations, and was
named after one of them, Praisegod Barebone
(c.1596-1679).

Barenboim, Daniel (1942- ) Israeli pi-
anist and conductor. In 1967 he married the cel-
list Jacqueline du Pré (1945-87), with whom he
gave recitals. Barenboim conducted the Or-
chestre de Paris from 1975 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 projects 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 rich in
fish. It is named after the Dutch navigator
Willem Barents (1550-97).

baritone A deep adult male singing voice,
lower than tenor and higher than bass. Range:
G at the bottom of the bass stave to G two oc-
taves above.

barium (Ba) A silvery reactive metal that re-
sembles calcium in its behaviour. It was discov-



99

Barons' Wars

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 opacity to X-
rays, is used in X-ray diagnosis. All soluble
barium compounds are toxic, the carbonate
being used as rat poison. At no 56; at wt 137.327;
mp 729°C; bp 1805°C.

bark The dead outer layer of the stems and
roots 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 an engraver beetle, belonging to a fam-
ily (Scolytidae; 7000 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 ELM
BARK BEETLE) and can be serious economic
pests.

Bar Kokhba (Simeon bar Kosiba; d.135 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 some but was killed when his last
stronghold, Betar, fell.

barley A *cereal grass of the genus Hordeum,
especially H. vulgare, which produces its grain
in four rows; H. distichon (two-rowed barley),
and H. hexadistichon (six-rowed barley). It is
used in brewing, as an animal feed, and to pro-
duce pear] 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 the age of 13. It is customary for him to read
a passage from the Torah in a synagogue on the
first Saturday after his birthday. In some com-
munities a similar ceremony, called a Bat Mitz-
vah, exists for girls.

Barnabas, St In the New Testament (Acts), a
Christian Apostle of the ist 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 Cypriot Church. Feast day: 11 June.

barnacle A marine *crustacean belonging to
the class Cirripedia (1000 species). Some mem-
bers of the group are parasites, but the typical

(nonparasitic) barnacles live attached to rocks,
ships, etc, and filter food particles from the
water with long feathery appendages, which
protrude from the calcareous shell. Goose bar-
nacles (e.g. Lepas anatifera) are attached by
means of a stalk; others, including the acorn
barnacle {Balanus), 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
secreted by their antennae.

Barnard, Christiaan Neethling (1922-
2001) South African surgeon, who (in 1967
at the Groote Schuur Hospital in Cape Town)
performed the world’s first successful heart
transplant operation. After his retirement
in 1983 he entered politics.

Barnardo, Thomas John (1845-1905)
British doctor and philanthropist. In 1867
Barnardo founded the first of his many homes
at Stepney, London, to care for destitute chil-
dren.

barn owl An *owl belonging to a family (Ty-
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 old barns
and hunts for small rodents.

Barnsley 1.5334N 128W A town in N Eng-
land, in Barnsley unitary authority, South
Yorkshire on the River Dearne. Formerly a
coalmining centre, it now has various indus-
tries including electronics, new technology,
glass manufacture, and textiles. Population
(1991): 75120. 2. A unitary authority in N Eng-
land, in South Yorkshire. Area: 329 sq km (127
sq mi). Population (2001): 218062.

Baroda Se¢c VADODARA.

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 column 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
the barons to offer the English Crown to the
future Louis VIII of France, who invaded Eng-
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barometer. In the mercury barometer the height of the
mercury column is directly proportional to the air

p and is independent of the di of the tube.
In the aneroid barometer movements of the lid of the
evacuated metal box are transmitted to the pointer by
the levers.

land. John’s death and the reissue of Magna
Carta (1216) removed many baronial grievances
but war continued until the barons’ defeat at
Lincoln and Sandwich (1217). 2. (1264-67) The
civil war between Henry I1I 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
(1264) 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 Catholic countries in the 17th
and early 18th centuries. Beginning in Italy as a
reaction against *classicism, it was character-
ized by curved and broken lines, ornate decora-
tion (which led to the rococo), and elaborate
spatial effects. English architects, 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. In music,
the compositions of the 17th and early 18th
centuries, from Monteverdi to Bach, are fre-
quently called baroque music.

Barquisimeto 1003N 6918W A city in NW
Venezuela. It is the commercial centre of a cof-
fee-growing area and has a university (1963).
Population (2000 est): 875790.

barracuda A shoaling fish of the family
Sphyraenidae (about 20 species), found in all

tropical seas and caught for food and sport. Its
body is up to 1.8 m long and bears two dorsal
fins. Barracudas feed voraciously on other fish
and the larger species are considered danger-
ous to man. Order: Perciformes.

Barranquilla 1100N 7450W An important
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 (1941, 1967).
Population (1999 est): 1223 260.

Barrie, Sir James (Matthew) (1860-1937)
British dramatist and novelist. The son of a
Scots weaver, he came to London as a freelance
writer in 1885. After two successful novels
about Scottish rural life he wrote mostly for
the theatre. His best-known plays are The Ad-
mirable Crichton (1902), Peter Pan (1904), which
has also remained a popular children’s book,
and Dear Brutus (1917).

barrister In England and Wales or Northern
Ireland, a member of the legal profession who
has been “called to the Bar,” ie. awarded the
title barrister-at-law by one of the *Inns of
Court. Barristers argue cases in courts and ad-
vise clients 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 mound, also
called a tumulus or cairn. From about 2000 BC
earth barrows, concealing stone or timber pas-
sages and burial chambers, were built all over
Europe for the interment of warrior chiefs.
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 (1795-1860) British archi-
tect, who worked in both classical and gothic
styles. In 1836 he won the competition to re-
build the Houses of Parliament {see PALACE OF
WESTMINSTER), which, assisted by Augustus
Pugin (1812-52), he designed in the gothic man-
ner. He also designed the Reform Club (1837) in
London.

Barrymore, Lionel (1878-1954) US actor re-
membered for his performances in the first se-
ries of Dr Kildare films. His sister Ethel
Barrymore (1879-1959) acted with Sir Henry
Irving in London, and later became a leading
stage actress in the USA Their brother John
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Barrymore (1882-1942) was also an actor. His
greatest stage success was his performance of
Hamlet in 1922. As a film star during his later
career he was famous for such films as Grand
Hotel (1932) and for his tempestuous private
life. His granddaughter Drew Barrymore
(1975- ) became a child star in ET. (1982) and
later found success in such films as The Wed-
ding Singer (1998).

Barthes, Roland (1915-80) French literary
critic and writer. His early works, such as
Mythologies (1957), in which he pioneered the
study of popular culture, and On Racine (1963),
made him a leading figure in the structuralist
movement (see STRUCTURALISM). Later works
include The Pleasure of the Text (1975).

Bartholdi, Frédéric August (1834-1904)
French sculptor, remembered chiefly for his
*Statue of Liberty.

Barték, Béla (1881-1945) Hungarian com-
poser. Bart6k studied and taught at the Bu-
dapest Academy of Music, where he and Zoltan
Koddaly (1882-1967) undertook research into
Hungarian folksong. In 1940 he went to live in
the USA, where he died in poverty. A virtuoso
pianist, he composed three piano concertos,
Mikrokosmos (1926-37), and other piano works.
His stage works include the opera Duke Blue-
beard's Castle (1911) and the ballet The Miraculous
Mandarin (1919). In his six string quartets and
Music for Strings, Percussion, and Celesta (1936) he
explored unusual sonorities. His most popular
work is the Concerto for Orchestra (1943).

Bartolommeo, Fra (Baccio della Porta;
€.1472-1517) Florentine Renaissance painter.
After training under Cosimo Rosselli (1439
1507), he became a -supporter of *Savonarola,
whose death moved him to join the Dominican
monastery of S Marco (1500) and abandon
painting until 1504. His works include St Mark
and the Pieta (both Palazzo Pitti, Florence).

baryon A collective term for *nucleons and
other elementary particles that have a proton
or neutron in their decay products. All 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 basic composition,
typically dark, heavy, and fine textured. Three
broad groups of basalt are recognized: alkali
basalt, high-alumina basalt, and tholeiite.
Basalt constitutes over 90% of volcanic rocks.

baseball A nineaside 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 as many
runs as possible and while fielding to prevent
the other team from doing so. A team bats
until three 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 with the ball), or put out by being hit
by a batted ball while running.

Basidiomycota (or Basidiomycetes) A
large phylum of fungi (22000-25000 species)
that includes many *mushrooms, the bracket
fungi, *puffballs, etc, as well as microscopic
forms, such as the parasitic *rusts and *smuts
of crops. They reproduce by basidia, which are
typically club-shaped and produce spores at the
tips of stalklike projections.

Basie, Count (William B; 1904-84) US Black
jazz pianist and band leader. He became fa-
mous for his distinctive “big band” style and
recorded many albums, including Atomic Mr
Basie and Straight Ahead.

basil An annual herbaceous plant of the In-
dian genus Ocimum, cultivated as a pot herb.
Sweet basil (0. basilicum), up 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 1949 from
several townships, its industries include engi-
neering, printing, and tobacco. Population
{1991); 100924.

basilica 1. A Roman public meeting hall. In
imperial times, many had a layout similar to
the Basilica of Maxentius in Rome: rectangular
ground plan, colonnaded aisles, entrance porch
{narthex), and windows in the upper storey
(clerestory). 2. A Christian church based on a
similar plan (eg. S Giovanni in Laterano in
Rome).

basilisk 1. An arboreal lizard belonging to
the tropical American genus Basiliscus. 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. It has long hind legs with lobed toes
fringed with scales, enabling it to run over the
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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 5116N 105W A town in S Eng-
land, in Hampshire. Its manufactures include
agricultural machinery, scientific instruments,
and leather goods. It is also a warehousing and
distribution centre for southern England. Pop-
ulation (2006 est): 157 000.

basketball A five-aside court game in-
vented in the USA (1891) by James Naismith
(1861-1939). The object is to toss or put an 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 Cetorhinidae. Up to 15 m long, they
are grey-brown or blackish and inhabit cold
and temperate regions of the Atlantic, Pacific,
and Indian Oceans. Basking sharks usually
occur in shoals near the surface and float or
swim slowly, feeding on plankton.

Basle (French name: Bile; German name:
Basel) 4733N 736E The second largest city in
Switzerland, on the River Rhine where the
French, German, and Swiss borders meet. In-
dustries include chemicals, pharmaceuticals,
and engineering. The Bank for International
Settlements was established here in 1929. Popu-
lation (2003 est): 165 031.

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 the antipope,
Felix V, in 1439. He resigned in 1449 and the
council was dissolved.

Basque A non-Indo-European language spo-
ken by some 500000 Basque people of the W
Pyrenean areas of Spain and France. The
Basques are strongly Roman Catholic and tradi-
tionally enjoyed a degree of regional auton-
omy, forming an independent government
(1936-37) during the Spanish Civil War. The
Basque Provinces became an autonomous re-
gion of Spain in 1978. Nationalism remains a
significant force and the Basque Separatist
movement is still active. Since 1968 guerrilla
tactics have been adopted by the ETA (Euskadi

ta Azkatasuna) and the French-based Enbata
groups. ETA declared a ceasefire in 1998, lead-
ing to direct contacts with the Spanish govern-
ment, but returned to violence in 2000. A
subsequent ceasefire was declared in 2007.

Basra 30 30N 4750E A town in SE Iraq, on the
Shatt (river} al-Arab. It is linked by rail and
river steamer to Baghdad; the modern port (Al
Ma'qil) was coristructed by the British during
World War L It was occupied by the British
once more during the *Irag War (2003). Popula-
tion (1997 est): 725 000.

bass (fish) One of several perchlike *bony fish
of the order Perciformes. The majority belong
to the family Serranidae (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 family Centrarchidae.

bass (music) 1. The deepest 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 (Jacopo or Giacomo da
Ponte; c.1517-92) Italian painter of the Venet-
ian school, born in Bassano, the son of a painter.
He was one of the earliest painters of rustic
life, in both secular, eg. Pastoral (Lugano), and
religious scenes, e.g. Adoration of the Kings (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 2.5 m (8 ft) long and is
bent back on itself. It has a metal crook into
which a double reed is inserted. Its 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 Strait A channel separating the main-
land of Australia from Tasmania. It has valu-
able oil and natural gas deposits. Length: 290
km (180 mi). Maximum width: 240 km (150 mi).

Bastille A fortress in Paris, It was built in
about 1370 to protect the wall around Paris
against English attack and became a state
prison under Cardinal de *Richelieu. The
storming of the Bastille on 14 July 1789, is re-
garded as the beginning of the *French Revo-
lution.
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bat A flying mammal belonging to the order
Chiroptera (981 species), distributed in most
temperate and tropical regions. There are two
suborders: the *fruit bats (Megachiroptera; 150
species) and the insect-eating bats (Microchi-
roptera; 831 species). The wings are extensions
of skin that are supported between the fore-
limb, with its 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-
thopius ecaudatus, having very long wings and
a short tail. It flies vast distances, preying on
reptiles, mammals, and carrion, which it seizes
with its short rough powerful toes.

Bateson, William (1861-1926) British biolo-
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 222W A city in SW England, in
Bath and NE Somerset unitary authority, Som-
erset, on the River Avon. It was an early Roman
centre known as Aquae Sulis because of its hot
natural springs. The Roman baths have sur-
vived and are considered the best Roman re-
mains in the UK. 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 18th-century facilities, is
due to open in 2004. Bath Abbey, mainly 16th-
century, lies in the centre. Population (1991):
85202,

Bath, Order of the A British order of
knighthood, formed by George I in 1725 as a
successor to the Knights of the Bath, 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
the bathing ceremony that formed the princi-
pal rite of admission to the original order.

Bath and North East Somerset A uni-
tary authority in SW England, in Somerset; it
was formerly (1974-96) part of the county of
Avon. Area: 351 sq km (136 sq mi). Population
(2001): 169 045.

Bathsheba In the Old Testament, the wife of
Uriah, the Hittite. She had an adulterous rela-
tionship with King David, who, having sent

Uriah to his death in battle, married her. After
repenting, in the face of God’s displeasure at
his duplicity, David fathered a son, who became
King Solomon.

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): 215882,

battered baby syndrome Injuries in-
flicted on babies or young children by their
parents. Battering commonly takes the form
of facial bruises, cigarette burns, head injuries
(often with brain damage), and fractured
bones. The parents are often emotionally dis-
turbed or have themselves suffered from phys-
ical abuse in infancy. A care order is often
necessary 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 (1066) in which Harold II was defeated
by William the Conqueror, who built Battle
Abbey to commemorate his victory. Population
(1991): 5234.

Baudelaire, Charles (1821-67) 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 (1844).
In 1852 he discovered Edgar Allan *Poe, pub-
lishing several translations of his works
(1856—65). His only volume of poetry, Les Fleurs
du mal (1857, revised 1861), contained several
erotic poems, which led to his being convicted
for obscenity.

Baudouin 1 (1930-93) King of the Belgians
(1951-93), succeeding his father Leopold IIL. He
was interned by the Nazis in World War II. He
married Fabiola de Mora y Aragon in 1960. In
1990 he abdicated for two days to avoid signing
an act legalizing abortion.

Bauhaus A German school 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. See 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 aluminjum oxide.
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Bavaria (German name: Bayern) The largest
Land of Germany, bordering on Austria and the
Czech Republic. Mainly agricultural, it pro-
duces rye, wheat, and barley. History: a duchy
and later a kingdom ruled by the Wittelsbachs
from 1180 to 1918, it then became a republic.
Area: 70547 sq km (29232 sq mi). Population
(2000 est): 12155 000. Capital: Munich.

Bax, Sir Arnold Edward Trevor (1883-
1953) British composer. His tone poems, such
as Tintagel (1917) and The Garden of Fand (1916),
and his seven symphonies remain his most pop-
ular works. He was Master of the King’s Music
from 1941 until his death.

bay A Mediterranean evergreen tree, Laurus
nobilis. It can reach a height of 20 m, has aro-
matic dark-green lance-shaped leaves used to
season food. Family: Lauraceae (see LAUREL).

Bayeux 4916N 042W A town in NW France,
in the Calvados department on the River Aure.
There is a fine 13th-century cathedral. Indus-
tries include dairy foods and plastics. The
Bayeux Tapestry is an 1lth-century embroi-
dered linen strip, 69 m (231 ft) long, which de-
picts the Norman conquest of England (1066).
The tapestry was reputedly commissioned for
Bayeux cathedral by its bishop, Odo, the half-
brother of William the Conqueror, whose wife
Matilda is traditionally credited with its mak-
ing. Some experts have concluded, however,
that it was made in England. 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 coast 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 Intelligence Agency, the invasion was
unsuccessful largely because it lacked suffi-
cient US military backing.

Bayreuth 4927N 1135E A town in S Germany,
in Bavaria. It was the home of Richard *Wag-
ner, who designed its Festival Theatre
(1872-76), where his operas are performed an-
nually. Population (1991): 72780.

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 any similar weapons. The name came
from a tubular wind instrument.

BBC Sce BRITISH BROADCASTING CORPORA-
TION.

BCG (bacille Calmette Guérin) 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-
nating in the UK. It has a deep chest, strong
shoulders, and drooping ears. Beagles have long
been used as hunting hounds; more recently,
they have become popular household pets.
Height: 33—-40 cm.

bean The seed or fruit of certain herbs,
shrubs, or trees of the family Leguminosae. See
BROAD BEAN; FRENCH BEAN; LIMA BEAN;
MUNG BEAN; RUNNER BEAN; SOYA BEAN.

bear A large heavy 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 BLACK BEAR; BROWN
BEAR; POLAR BEAR; SPECTACLED BEAR; SUN
BEAR.

bearbaiting A *blood sport formerly popu-
lar in Britain and 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.
Bullbaiting used bulls in a similar way. Both
bearbaiting and bullbaiting were made illegal
in the UK in 1835.

bearded vulture Sec LAMMERGEIER.

Beardsley, Aubrey Vincent (1872-98)
British illustrator of the periodicals The Yellow
Book and The Savoy and of several books, includ-
ing Wilde’s Salome and Pope’s Rape 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 ink.

Beas, River A river in NW India, flowing
mainly W from 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 towns
and villages on Ascension Day. Primarily a reli-
gious event, it evolved during the reign of Eliz-
abeth 1, and is derived from the earlier
ceremonies of Rogationtide. A priest leads
those present round the parish boundaries of-
fering prayers for the harvest while young
boys beat the boundary stones with sticks. An
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equivalent Scottish ceremony is called riding
the marches.

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, mercy, and
purity of heart (e.g. “Blessed are the meek: for
they shall inherit the earth.”). The word derives
from the Latin 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 1962 and subsequently recorded “Love
Me Do” and “She Loves You,” which became
a British number one in 1963. By this time
the group consisted of George Harrison
(1943-2001), John *Lennon, Paul *McCartney,
and Ringo Starr (1940~ ); they toured the USA
successfully, made two films, and were
awarded MBEs in 1965. Their later albums in-
clude Sergeant Pepper’s Lonely Hearts Club Band
(1967). 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 and of
San Francisco and Los Angeles. Among its
prominent writers were Allen Ginsberg
(1926-97) and 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 Vanity Fair and Vogue
magazines. After World War II he turned also

to scenery and costume designs, notably for My
Fair Lady.

Beatrix (1938- ) Queen of the Netherlands
since the abdication (1980} of her mother
Queen Juliana. Her marriage (1966) to the Ger-
man Claus von Amsberg (1926-2002) 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, the amplitudes of
the waves reinforce each other and, at inter-
mediate times, they tend to cancel each other
out. The frequency of the beats is equal to the
difference in the frequencies of the two notes.

Beatty, David, 1st Earl (1871-1936) British
admiral. In World War I, Beatty took part in
the destruction of three German cruisers in
Heligoland Bight (1914} and the sinking of the
Blischer near Dogger Bank (1915). He also fought
in the Battle of jutland (1916). As commander of
the Grand Fleet, he received the German naval
surrender in 1918,

Beaufort scale A scale of wind speed de-
vised in 1805 by Admiral Sir Francis Beaufort
(1774-1857).

Beaumarchais, Pierre-Augustin Caron
de (1732-99) French dramatist. Son of a watch-
maker, he became rich and famous with The
Barber of Seville (1775) and The Marriage of Fi-
garo (1778), which inspired operas by *Rossini
and *Mozart. Constantly involved in lawsuits,
he wrote Mémoires (1773-75) in self-defence.

Beaune 4702N 450E A town in E central
France, in the Céte-d’Or department. The cen-
tre for the wine trade of Burgundy, it has a
wine museum. Population (latest est): 21127.

Beaufort number  description of wind wind speed
knots metres per second
0 calm <1 0.0- 0.2
1 light air 1-3 03- 15
2 light breeze 4- 6 1.6~ 3.3
3 gentle breeze 7-10 34-54
4 moderate breeze 11-16 55- 7.9
5 fresh breeze 17-21 8.0-10.7
6 strong breeze 22-27 10.8-13.8
7 near gale 28-33 13.9-17.1
8 gale 34-40 17.2-20.7
9 strong gale 41-47 20.8-24.4
10 storm 48-55 245-284
11 violent storm 56-63 28.5-32.6
12 hurricane =64 =327

Beaufort scale
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Beauvais 4926N 205E A market town in N
France, in the Oise department. Its fine cathe-
dral (begun 1227) was damaged during World
War Il and the factory in which the famous Go-
belin tapestries had been made since 1664 was
completely destroyed and subsequently moved
to Paris. Population (1999): 57 355.

Beauvoir, Simone de (1908-86) French
novelist and essayist. The constant companion
of Jean-Paul *Sartre, whom she met at the Sor-
bonne in 1929, her novels include The Blood of
Others (1948), The Mandarins (1956), and All Said
and Done (1975). The Second Sex (1953) argued for
the liberation of women from their traditional
roles.

Beaux-Arts A French classical-revival archi-
tectural style that flourished at the Ecole des
Beaux Arts, Paris, in the late 19th century. The
Paris Opera (1861) and Monte Carlo Casino (1878)
were built by J. L. C. Garnier (1825-98) in this
style.

beaver A large aquatic *rodent, Castor fiber,
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. Family: Castoridae.

Beaverbrook, Max(well) Aitken, 1st
Baron (1879-1964) British newspaper propri-
etor and politician, born in Canada. In 1919 he
bought a majority interest in the Daily Express,
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 information (1918) and in
Churchill's World War II cabinet as minister of
aircraft 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 I1 lived in Paris.

Becket, St Thomas (c.1118-70) English
churchman. The son of a London merchant,
Becket became chancellor to Henry II in 1154
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 (1164-70). 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 priest? He was canonized in 1173.

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 Waiting for Godot (1954), and his
prose works, such as the trilogy Molloy (1951),
Malone Dies (1951) and The Unnamable (1953),
treat human existence with a nihilism tem-
pered by desperate humour. His later works,
such as Breath (1972) and Not I (1973), are notably
brief and concentrated. He won the Nobel Prize
in 1969.

Beckham, David (1975~ ) British Associa-
tion footballer. A midfielder, he has played for
England since 1996 and was captain (2000-06).
He joined Real Madrid in 2003 and Los Angeles
Galaxy in 2007. His wife, Victoria Beckham, is a
former member of the Spice Girls pop group
(“Posh Spice”).

Becquerel, (Antoine) Henri (1852-1908)
French physicist, who was professor at the Con-
servatoire des Arts et Métiers in Paris. He dis-
covered radioactivity (1896) by chance, 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
*Curie. The SI unit of activity (radioactivity),
the becquerel (Bq), is named after him. It is
equal to the number of atoms of a radioactive
substance that disintegrate in one second.

bedbug A flat wingless insect, about 5 mm
long, belonging to a family (Cimicidae; 30
species) of blood-sucking parasites. In temper-
ate regions Cimex lectularius is the species that
most commonly attacks man, hiding by day in
bedding, furniture, etc., and becoming active at
night. Order: Hemiptera (bugs).

Bedchamber Crisis (1839) A constitutional
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 and
Melbourne remained in office until his govern-
ment fell in 1841, when Victoria consented to
the dismissal of three ladies.

Bede, St (c.673-735 AD) English historian,
known as the Venerable Bede. After 682 he
lived at the monastery of Jarrow in Northum-
berland. His Ecclesiastical History of the English
People (c.731), written in Latin and later trans-
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beeswax

lated into English is an important source for
Anglo-Saxon history (5th-8th centuries). He
was the author of many grammatical, scien-
tific, and historical works. Feast day: 27 May.

Bedford 5208N 029W A town.in S England,
the 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
centres. Population (1991): 73 917.

Bedfordshire A county in the South Mid-
lands of England. It is chiefly low lying, rising
to the Chiltern Hills in the SW, and is drained
by the Great Quse River. Agricultural products
include wheat and vegetables. The chief indus-
tries are centred on Luton, Dunstable, and Bed-
ford. Area: 1192 sq km (460 sq mi). Population
(2001, excluding Luton): 381571. Administrative
centre: Bedford.

Bedlington terrier A breed of dog origi-
nating in Bedlington, N England, in the early
19th century. It has long legs and a narrow face
and is a sporting dog. The thick coat may be
blue or sandy. Height: about 40 cm.

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 (the carpenter bee) or construct
nests using earth (see MASON BEE}) or leaves (see
LEAFCUTTER BEE). The female 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 fertile
female). Colonies are established in trees, walls,
or cliffs (see also HONEYBEE). Order: Hymen-
optera.

beech A tree of the genus Fagus (10 species),
native to N temperate regions, occasionally
reaching a height of 40 m. Beeches have
smooth 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. Family: Fagaceae.

Beecham, Sir Thomas (1879-1961) British
conductor. He used his inherited fortune for
the advancement 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 (1947).

bee-eater A brightly coloured bird belong-
ing to a family (Meropidae; 24 species) occur-
ring mainly in tropical Old World regions.
Bee-eaters 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:
Coraciiformes (hornbills, kingfishers, etc.).

beer An alcoholic drink made from fer-
mented malt flavoured with hops. Beer is
brewed by malting barley, or other grain, by al-
lowing it to germinate; the resulting malt is
dried (kilned), ground, and heated with 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. Beer was drunk in
ancient Egypt and is now enjoyed worldwide.
Ale was originally a stronger drink than beer,
brewed without hops. The terms are now in-
terchangeable, although ale is sometimes re-
served for stronger brews fermented at higher
temperatures. Mild beer is made with fewer
hops than bitter and a darker malt is used to
impart colour. Lager is traditionally a light
beer matured over a long period at low tem-
perature. Stout is made from a blend of roasted
barley and malts.

Beerbohm, Sir Max (1872-1956) British car-
icaturist and writer. His only novel, Zuleika
Dobson (1911), is an Oxford romance. From 1911
he lived in Rapallo, Italy, returning to England
only during World War IL

Beersheba 3115N 3447E A town in § 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 collected by heating
the honeycomb in water so that the floating
wax can be separated. Beeswax (melting point
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61-69°C) is used in high-quality polishes, can-
dles, etc.

beet A herbaceous plant, Beta vulgaris, native
to Europe and the Mediterranean region. Sev-
eral varieties are cultivated in temperate areas,
in particular the *sugar beet. The taproot of
the red or garden beet yields beetroot, while
the mangel-wurzel (B. vulgaris vulgaris) is an
important fodder. Family: Chenopodiaceae.

Beethoven, Ludwig van (1770-1827) Ger-
man composer, born in Bonn. His father, a
court musician, attempted to exploit him as a
child prodigy. He settled in Vienna in 1792 after
studying there with Haydn. At the age of 30 he
began to go deaf. About 600 of Beethoven’'s
works survive, among them 9 symphonies, 5
piano concertos, 1 violin concerto, 16 string
quartets, 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 Missa Solemnis (1818—-23), the
ninth symphony (1817-23), and the innovative
late string quartets.

beetle An insect belonging to the largest
order (Coleoptera; about 278 000 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 pests. See
also WEEVIL.

Beeton, Isabella Mary (1836-65) British
author of one of the most famous English
cookery books, 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) [sraeli states-
man; prime minister (1977-83). 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. In 1979 he negotiated the
Camp David peace agreement with *Sadat, for
which they shared the Nobel Peace Prize.

Begonia A genus of generally succulent
herbaceous plants {about 1000 species} native to
the tropics. They are grown as ornamental
plants for their colourful flowers. Family: Be-
goniaceae.

Behan, Brendan (1923-64) Irish playwright.

His first play, The Quare Fellow (1954), and his au-
tobiography, Borstal Boy (1958), were based on
his imprisonment for IRA activities. His best-
known play was The Hostage (1957).

behaviourism A school 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 emotion, language,
and relationships. Behaviour therapy is a
method of treating psychological problems by
assuming that they are the result of faulty
learning. It 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 (Leon Bismarck B;
1903-31) 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 (Peking or Pei-ching) 3955N 116 25E
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 1949 and there has
been rapid development of industries. History:
the site has a long history of human habitation.
As Ta-tu, it first became the capital {of N China)
under the Yuan dynasty in 1272. The capital
was Jater moved to Nanjing, returning to Bei-
jing (1420) under the third Ming emperor. In
1928 the Nationalist (Guomindang) govern-
ment moved the capital to Nanjing. Beijing be-
came the capital of the People’s Republic of
China in 1949. In 1989 thousands of students
demonstrating for reform were massacred
in Tiananmen Square. Population {1999 est):
6633929,

Beirut 3352N 3530E The capital of the
Lebanon, on the E Mediterranean. After cen-
turies of Turkish domination, it was held by
the French from World War I until 1941, when
it became the capital of the newly independent
Lebanon. It was badly damaged in the civil war
(1975~76) and in 1982 when Israeli 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 private militias withdrew in 1990.
Population (2003 est): 1171000.

Belarus (Belorussia, Byelorussia or White
Russia) A republic in E Europe. The majority
of its inhabitants are Belarussians, a Slav peo-
ple. Economy: dairy and meat farming are
important. Owing to the lack of mineral re-
sources, industry declined after the collapse of
the Soviet Union; in 1994 Belarus entered an
economic union with Russia to try to solve this
problem. History: 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
1991 Although a multiparty constitution was
adopted, the former communists have con-
tinued to dominate politics. In the late 1990s
President Aleksandr Lukashenko signed con-
troversial treaties with Russia establishing
joint economic and foreign policies and as-
sumed near-dictatorial 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 criticism. Official languages: Be-
larussian and Russian. Currency: rouble of 100
kopeks. Area: 207 600 sq km (80134 sq mi). Pop-
ulation (2007 est): 9724 723. Capital: Minsk.

Belau, Republic of (name until 1981: Palau
or Pelew) A country in the W Pacific Ocean com-
prising a group of islands, eight of which are
inhabited. Economy: fishing is the main source
of income; tourism is being developed. 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 1947. Self-government
was achieved in 1981 (with the USA retaining
control of foreign and defence policy) and full
independence in 1994. Official languages:
Palauan and English. Currency: US dollar of 100
cents. Area: 488 sq km (188 sq mi). Population
(2007 est): 20 284. Capital: Koror.

Belém 1275 4829W A port in N Brazil, the
capital of Pard state on the Rio do Para. It ex-
ports products from the Amazon basin includ-
ing nuts, jute, and rubber. Population (2005
est): 1396 800.

Belfast 1.54 40N 550W The capital of North-
ern Ireland, a seaport situated where the River
Lagan enters Belfast Lough in Belfast district,
Co Antrim and Co Down. The principal build-
ings include the City Hall (1906) and Parliament
Buildings (1932} at Stormont. History: 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
1969 {much reduced since the terrorist cease-
fires of the mid-1990s). The Northern Ireland
assembly has sat in the city since 1998. Popula-
tion (2005): 268 978. 2. A district of W Northern
Ireland in Co Antrim and Co Down. Area: 115 sq
km (44 sq mi). Population (2004 est): 268 978.

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: Bel-
gique; Flemish name: Belgi¢) A country in NW
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 other small minorities. Economy: highly
industrialized, with engineering, food process-
ing, brewing, textiles, and 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 1948 both
joined with the Netherlands to form the
*Benelux Economic Union. Belgium is a mem-
ber of the EU and almost two-thirds of its trade
is with other members. History: the area was
part of the Roman Empire until about the end
of the 2nd 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 prosperity 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
the National Congress elected Prince Leopold
of Saxe-Coburg as King of the Belgians in 1831.
It was attacked and occupied by Germany in
both World Wars. When the Germans invaded
in 1940, King *Leopold III surrendered immedi-
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
1I there has been tension between the French-
speaking Walloons in the S and the Flemish-
speaking community in the N. In 1977 Belgium
was divided into the semiautonomous regions
of Flanders, Wallonia, and Brussels, the regions
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acquiring greater autonomy under a new fed-
eral constitution in 1993. Dr Wilifried Martens

" (1936- ) was prime minister from 1979 to 1992.
Belgium adopted the European single currency
in 1999-2002. Official languages: French, Flem-
ish, Dutch, and German. Currency: euro of 100
cents. Area: 30513 sq km (11781 sq mi). Popula-
tion (2007 est): 10 392 226. Capital: Brussels.

Belgrade (Serbo-Croat name: Beograd) 44 SON
2030E The capital of Serbia, situated at the
confluence of the Rivers 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 1. It was occupied by the Germans
in World War Il and has expanded considerably
since. Population (2002): 1120 092.

Belize (name until 1973: 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
Mayan 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. History: once a Mayan settlement, Belize
was discovered by Columbus in 1502 but the
first Furopean occupation was a settlement of
British woodcutters, which held out against
the Spanish 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 1964. Claims, based
on early Spanish treaties, were made to it by
Guatemala but it was granted full indepen-
dence within 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: English. Currency: Belize dol-
lar of 100 cents. Area: 22 963 sq km (8867 sq mi).
Population (2007): 294 385. Capital: Belmopan.

Belize City 1729N 8810W The chief port of
Belize, on the Caribbean coast. It was formerly
capital of Belize but following a severe hurri-
cane (1961), Belmopan, which became capital in
1970, was constructed inland. Population (2000):
49040.

Bell, Alexander Graham (1847-1922) Scot-
tish-born US scientist and inventor. He went to
Canada in 1870 and to the USA in 1873, becom-
ing professor of vocal physiology at Boston
University. Bell’s work in telegraphy and tele-

phony led to the invention of the telephone,
which he patented in 1876.

belladonna See DEADLY NIGHTSHADE.

Bellerophon In Greek mythology, the
grandson of Sisyphus and son of Glaucus, King
of Corinth. Sent by lobates, King of Lycia, to
kill the *Chimera, he was able to carry out his
task by flying above the dragon on Pegasus, a
winged horse.

Bellini, Jacopo (c.1400-c.1470) Venetian
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. 1429-1507), is
best known for his portraits and procession
scenes. The younger, Giovanni Bellini (c. 1430—
1516), 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, La somnambula and Norma
(both 1831) and I Puritani (1835) remain popular.

Belloc, (Joseph-Pierre) Hilaire (1870-
1953) British poet and essayist. 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. *Chesterton. A Roman 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 Russian Jewish immigrants.
His first novel, Dangling Man (1944), was in-
fluenced by *existentialism. Later novels, such
as Herzog (1964), Humboldt's Gift (1975), The
Dean’s December (1982), and Ravelstein (2000) are
ironic studies of harassed Jewish intellectuals.
He won the Nobel Prize in 1976.

Belmopan 1712N 8800W 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 1961. Population (2004
est): 12 300.

Belo Horizonte 1954S 4354W A city in SE
Brazil, in Minas Gerais state. Founded in 1897, 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 and
steel. Population (2001): 2305 800.
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Benin City

Belorussia See BELARUS.

beluga 1. A giant *sturgeon, Huso huso, up to
8.4 m long, that occurs in the Caspian and 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 Sece DECOMPRESSION SICKNESS.

Benedict XVI (Joseph Alois Ratzinger;
1927- ) Pope {2005~ }. A German, he was an
academic theologian before being appointed
Archbishop of Munich and a cardinal (1977). As
Prefect of the Congregation of the Doctrine of
the Faith under his predecessor, John Paul I1, he
gained a reputation as a staunch conservative,

Benedictines The monks and nuns belong-
ing to the Roman Catholic Order of St Benedict
(OSB), a union of independent abbeys, which
follow the Rule of St Benedict of Nursia (c.
480—c. 550). Benedict, the father of Western
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 largely responsible for preserv-
ing the learning of antiquity after the fall of
the Roman Empire. The liqueur Bénédictine is
made by the order at Fécamp, France.

benefit of clergy The development in Eng-
land of the 12th-century canon law that crimi-
nal clerics should not be tried by both
ecclesiastical and secular courts. Henry II es-
tablished that all clerics had the 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 abolished until the early 19th century.

Benes, Edvard (1884-1948) Czechoslovak
statesman. In 1918 Bene$ helped Tomas
*Masaryk to found Czechoslovakia and became
foreign minister. He became president in 1935
but spent World War II as head of a provisional
government in London, returning to Czecho-
slovakia in 1945. He resigned in 1948, 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 Bengal, around the Ganges and
Brahmaputra deltas; it is divided between India
and Bangladesh. History: the centre of Buddhist
(8th—-12th centuries), Hindu (11th-13th cen-
turies), and Islamic dynasties, Bengal became
the base for British expansion through India. It
was partitioned between India and Pakistan at
independence (1947).

Bengali An Indo-Aryan language spoken by
80 million people in Bangladesh and West Ben-
gal (India). The literary form of the language
uses many *Sanskrit words. There is a distinct
colloquial form.

Benghazi (or Banghazi; Italian 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 oilfields: other industries
include light engineering. Population (2003
est): 446 250.

Ben-Gurion, David (David Gruen; 1886-
1973) Israeli statesman; Israel’s first prime min-
ister (1948-53, 1955-63). In 1917 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 General Federation of Labour
(the Histadrut)and in 1930 the Israeli Workers’
Party (Mapai). He led the Zionist effort to es-
tablish a Jewish state, finally achieved in 1948.
After resigning in 1963, he was leader of the op-
position party, the Rafi, until 1970.

Benin, Republic of (name until 1975: 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 mainly Fon and
Yoruba in 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 1980s, has so far proved disappointing.
There is a huge external debt. History: 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
Kérékou seized power. In 1974 he established a
Marxist-Leninist state. Unrest led to the adop-
tion of a pluralistic constitution (1990) but in
1996 Kérékou was re-elected as president.
Thomas Yayi became president in 2006. Of ficial
language: French. Currency: CFA franc of 100
centimes. Area: 112600 sq km (43 464 sq mi).
Population (2007): 8 078 314. Capital: Porto Novo.

Benin City 619N 541E A city in Nigeria. It is
an important centre for the rubber industry
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and also exports palm oil. Population (1996 est):
229400.

Bennett, Alan British actor and writer. He
appeared in and cowrote the Cambridge Foot-
lights revue Beyond the Fringe (1959). His plays
include Forty Years On (1968), The Madness of
George III (1991), and The History Boys (2004). His
Talking Heads (1988, 1998} were monologues for
TV. Writing Home (1994} is a collection of diaries
and essays.

Bennett, (Enoch) Arnold (1837-1931)
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 include Anna of
the Five Towns (1902), The Old Wives' Tale (1908),
and Clayhanger (1910).

Bennett, Richard Rodney (1936~ )
British composer and pianist, known primarily
for his scores for such films as Far from the
Madding Crowd (1967), Murder on the Orient Ex-
press (1974), and Four Weddings and a Funeral
(1994), and for his five major operas, including
The Mines of Sulphur {1963) and Victory (1969).

Ben Nevis 56 48N 500W The highest moun-
tain in the British Isles, in Highland, Scotland,
in the Grampians. Height: 1343 m (4406 f't).

Bentham, Jeremy (1748-1832) British phi-
losopher, pioneer of *utilitarianism. From a
wealthy middle-class background, he studied
law, but preferred theory to practice and in
1776 published A Fragment on Government. In
1789 Principles of Morals and Legislation pre-
sented utilitarianism. He retired to the coun-
try in 1814 and wrote copiously on politics and
ethics until his death.

Benue, River A river in West Africa. Rising
in N Cameroon, it flows W across Nigeria to
join the River Niger at Lokoja. Length: 1400 km
(870 mi).

Benxi (or Pen-ki) 4121N 12345E A city in NE
China, in Liaoning province. It is a centre of
iron and steel production. Population (1999 est):
827 203.

Benz, Karl (Friedrich) (1844-1929) German
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 Daijmler-
Benz, the makers of Mercedes-Benz cars.

benzene (or benzol; CH,) A colourless
highly flammable liquid. It is the simplest aro-
matic compound, its molecules consisting of a

ring of six carbon atoms each with a hydrogen
atom attached. Benzene is obtained from *oil
and from *ceal tar. It is widely used in the
chemical industry.

benzodiazepines A class of tranquillizing
drugs that act by depressing specific areas of
the brain. Benzodiazepines, such as diazepam
(Valium) and chlordiazepoxide (Librium), are
used as *sedatives. Nitrazepam (Mogadon) is
used as a sleeping pill (a hypnotic). Both ni-
trazepam and diazepam are habit forming. Re-
cent years have seen mounting concern about
the effects of long-term usage and abuse of
benzodiazepines, particularly of temazepam
(Normison), which is now a controlled drug.

Beowulf An Anglo-Saxon epic poem pre-
served in a late 10th-century manuscript. Prob-
ably composed in the 8th century by a
Christian poet sympathetic to pagan ideals, it
alludes to historical events of early 6th-cen-
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 Geats, slays a dragon but is
mortally wounded.

Berberis A widely distributed 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. Family: Berberidaceae.

Berbers A Muslim people occupying parts of
N Africa (Morocco, Algeria, 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 languages
were spoken over the whole of the area and are
still spoken by an estimated ten million people;
Morocco is still predominantly Berber in popu-
lation. The Berbers played an important role in
the Islamic conquest of the Iberian peninsula
in the 8th century.

Berg, Alban (1885-1935) Austrian composer.
A friend and pupil of *Schoenberg, he adopted
*atonality and used *serialism. His greatest
works are the operas Wozzeck (1915-21) and Lulu
(1928-35), the intensely personal Lyric Suite (for
string quartet; 1925-26), and a violin concerto
(1935).

bergamot A tree, Citrus bergamia, 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 also given to
two plants of the mint family (Labiatae): Men-
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tha citrata, which yields an extract similar to
oil of bergamot, and Monarda citriodora (lemon
bergamot) sometimes used in a tealike bever-
age.

Bergen 60 23N 5 20E The second largest city
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 1702, 1855,
and 1916 and by bombing during World War II.
It exports fish products and base metals. Popu-
lation (1997 est): 224 130.

Bergenia A genus of herbaceous perennial
plants (6 species), native to central and E Asia
but often cultivated for their attractive foliage
and early-blooming pink or white flowers.
Family: Saxifragaceae.

Bergius, Friedrich (1884-1949) 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 Germany in World
War II.

Bergman, Ingmar (1918- ) Swedish film
and stage director. His films, many of which ex-
plore tense psychological relationships and is-
sues of religious belief, include The Seventh Seal
(1956), Wild Strawberries (1957), Persona (1966),
Cries and Whispers (1972), and Fanny and Alexan-
der (1982).

Bergman, Ingrid (1915-82) Swedish actress.
She went to Hollywood in 1939 and became an
international film star, appearing in such films
as Casablanca (1942), Gaslight (1944), and Anasta-
sia (1956).

Bergson, Henri (1859-1941) French philoso-
pher and psychologist. To reconcile free will
and *determinism, Bergson distinguishes be-
tween 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 Matiére et mémoire
(1896) and L'Evolution créatrice (1907). 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 deficiency: it causes accumulation of
fluid and swelling of the limbs, leading eventu-
ally to heart failure. Treatment consists of pro-
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 and gas, as yet unex-
ploited. The Bering Strait is a narrow shallow
channel between Asia and North America, con-
necting the Bering Sea with the Arctic Ocean.
During the Ice Age it bridged the continents
when the sea level fell.

Berkeley, George (1685-1753) Irish bishop
and idealist philosopher. In A New Theory of Vi-
sion (1709), Principles of Human Knowledge (1710),
and Three Dialogues between Hylas and Philonous
(1713), he argued that the material world exists
only in being perceived by the mind.

Berkeley, Sir Lennox (1903-89) British
composer. He studied under Nadia Boulanger
and taught at the Royal Academy of Music
from 1946 to 1968. Berkeley’s compositions in-
clude the Serenade for Strings (1939), Four Poems
of St Teresa for contralto and strings (1947), and
the fourth symphony (1978).

berkelium (Bk) A synthetic transuranic el-
ement synthesized by Seaborg at the Univer-
sity of California at Berkeley in 1949. The
longest-lived isotope, 2Bk, has a half-life of 314
days. At no 97; at wt (247).

Berkshire A historic county of S England. In
1974 it lost a substantial part of the NW to Ox-
fordshire, while gaining part of SW Bucking-
hamshire. In 1998 Berkshire county council was
abolished, with administrative 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 5231IN 1320E The capital city and a
Land of Germany, in the NE of the country on
the River Spree. History: 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
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their increasing power, becoming the capital
of Prussia in the 18th century and of the Ger-
man Empire in 1871. Badly damaged in World
War 1], it was occupied by the four major pow-
ers after the defeat of Germany. In 1948 Berlin
became two 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 almost a
year in 1948-49 (see BERLIN AIRLIFT). From
1949-90 East Berlin was the capital of East Ger-
many; West Berlin remained an enclave within
East Germany, administratively linked with
West Germany. 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-
united Germany. The federal government was
moved here in 1999. It is a major industrial and
cultural centre. Population (2002 est): 3 388 434.

Berlin, Congress of (1878) A meeting of Eu-
ropean powers, which revised the Treaty of San
Stefano that had ended the 1877-78 Russo-
Turkish War. The Congress limited Russian
naval expansion, permitted Austria-Hungary
to occupy Bosnia-Hercegovina, and gained
Turkish recognition of the independence of
Serbia, Romania, and Montenegro.

Berlin, Sir Isaiah (1909-97) British philoso-
pher and historian, who was also a diplomat in
‘Washington and Moscow. His works, which de-
fend liberal humanism, include The Inevitability
of History (1954), Two Concepts of Liberty (1959),
and Four Essays on Liberty (1969).

Berlin airlift (1948-49) 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 an embargo
on exports from the E European states.

Berlioz, (Louis) Hector (1803-69) French
Romantic composer and conductor. His first
successful work, the Symphonie Fantastique
(1830-31), was influenced by his love for his fu-
ture wife, the Irish actress, Harriet Smithson
(1800-54). His dramatic symphony Harold in
Italy (1834) and choral symphony Romeo and
Juliet (1839) were popular successes, The orato-
rio The Childhood of Christ (1850~54) was his last
major success, for his two-part opera The Tro-
Jjans (1856-59) was not performed complete in
his lifetime. He was the author of a famous

treatise on orchestration and a volume of
Memoirs.

Berlusconi, Silvio (1936- ) Italian politi-
cian and media tycoon; prime minister (1994,
2001-06). A controversial figure, he founded
the populist Forza Italia movement in 1993 and
led a centre-right coalition to victory in the
elections of 2001.

Bermejo, Rio A river of S central South
America. Rising in S Bolivia, it flows SE into Ar-
gentina to join the River Paraguay. Length:
1046 km (650 mi).

Bermuda A United Kingdom overseas terri-
tory comprising some 300 coral islands (of
which 20 are inhabited), in the W Atlantic
Ocean. The largest island is Bermuda {or Great
Bermuda), while smaller ones include Somerset,
Ireland, and St George. Approximately three-
quarters of the population is Black. Economy:
tourism and agriculture are the main activi-
ties. History: 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 1970s, but
in 1995 the people voted against independence
in a referendum. In 2003 the Labour Party
formed a government under Ewart Brown
Official language: English. Currency: Bermuda
dollar of 100 cents. Area: 53 sq km (20 sq mi).
Population (2007 est): 66 163. Capital: Hamilton.

Bermuda Triangle The most notorious of
several geographic regions, all lying roughly
between 30° and 40° of latitude, in which nu-
merous ships and aircraft have vanished with-
out trace. The Triangle covers about 3900 000
sq km (1500000 sq mi} between Bermuda,
Florida, and Puerto Rico. No generally satisfac-
tory explanation of these disappearances has
been advanced, but the powerful currents may
explain the lack of wreckage.

Bern (French name: Berne) 46 57N 9558W The
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 organizations. Population
(2003 est): 122 707.

Bernadette of Lourdes, St See LOURDES.

Bernadotte, Jean Baptiste Jules
(c.1763-1844) French marshal, who was King of
Sweden (1818-44) 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 his defeat at Leipzig (1813). In 1814
he forced Denmark to cede Norway to the
Swedish monarchy.

Berne Convention An international
*copyright agreement of 1866. Its main provi-
sion guarantees copyright in all signatory
countries of any work copyrighted in any one
of them. The USA is still not a signatory.

Bernhardt, Sarah (Sarah Henriette Rosine
Bernard; 1844-1923) French actress. Plays in
which she gave worldwide performances in-
clude Phédre (1879), La Dame aux camélias, 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 first major
sculptures were for Cardinal Scipione Borgh-
ese and included Apollo and Daphne (1622-24;
Borghese Gallery, Rome). Encouraged by Urban
VIIL, he extended his talents into architecture,
major works being the baldachin over the
tomb of St Peter (1624-33) and the piazza and
colonnade (1656—67) of St Peter’s, Rome. Later
sculptures included fountains for Roman piaz-
zas.

Bernoulli’s principle The principle of con-
servation of energy applied to fluid flow. If the
effects of friction are neglected 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 system. Named after
the Swiss scientist Daniel Bernoulli (1700-82).

Bernstein, Leonard (1918-90) US conduc-
tor, composer, and pianist. From 1958 to 1969 he
was musical director and conductor of the New
York Philharmonic Orchestra. His composi-
tions, including symphonies, choral works, and
songs, of ten contain jazz and folk elements. His
musicals, such as On the Town (1944) and West
Side Story (1957), have been widely popular.

Berruguete, Pedro (c.1450-c.1504) Castil-
lian Renaissance painter. In the 1470s he
worked in Italy 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 Alonso Berruguete (c.1489-1561) was a
mannerist painter and sculptor, who worked
in Italy (c.1504—c.1517) and became court
painter to Emperor Charles V (1518).

berserkers (Old Norse: bear-shirts) In Scandi-
navian mythology, savage warriors whose
frenzy in battle transformed 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
*QOdin and, in early Scandinavian history, war-
riors called berserkers were often employed as
bodyguards to nobles.

Berthelot, 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 exo-thermic reactions. He be-
came a senator in 1881 and foreign secretary in
1895.

Berthollet, Claude Louis, Comte
(1748-1822) French chemist and physician. He
introduced bleaching by chlorine; he also
showed that ammonia consists of hydrogen
and nitrogen. Berthollet, working with *La-
voisier, developed a new chemical nomencla-
ture. He travelled to Egypt as scientific adviser
to Napoleon, who made him a senator and a
count.

Bertolucci, Bernardo (1940~ ) Italian
film director. His earlier films were influenced
by Marxism, notably Before the Revolution (1965)
and the epic 1900 (1977). He achieved commer-
cial success with the controversial Last Tango in
Paris (1972); other films include The Last Em-
peror (1988), Stealing Beauty (1996), and Beseiged
(1999).

beryl A mineral consisting of beryllium alu-
minosilicate, found principally in granites 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 vari-
eties.

beryllium (Be) A light (relative density 185)
alkaline-earth metal that was discovered in
1828 by F. Wohler and A. Bussy (1794-1882) inde-
pendently. 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 are extensively used
and the oxide (BeO), having a high melting
point (2530°C), is used as a ceramic. Its salts are
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poisonous. At no 4; at wt 9.0122; mp 1289°C; bp
2472°C.

Berzelius, Jons Jakob, Baron (1779-1848)
Swedish 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 and 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 asso-
ciated with children and childbirth. Images of
the god, represented as a grotesque dwarf with
a tail, were kept in homes as protection against
evil.

Bessarabia A region in E Europe, largely in
Moldova and Ukraine, with a predominantly
Moldovan population. The main activity is agri-
cultural processing. History: 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. In 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 44 300 sq km (17 100
sq mi).

Bessemer process A steelmaking process
invented by the British 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 Herbert(1899-1978) US phys-
iologist, who, as an undergraduate research as-
sistant 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 hyper-
tension.

beta decay A radioactive process in which a
neutron within a nucleus decays 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 positron, and a
neutrino. Since the nuclear charge changes by
one in both cases, the nucleus is converted into
the nucleus of another element.

betatron A type of particle *accelerator
used for producing very high energy electrons.
The electrons 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.

betel A mixture of the boiled dried seeds
(betel nuts) of the areca, or betel palm (Areca
catechu), and the leaves of the betel pepper
(Piper betle), 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 0.3 to 0.9
over a period of about 5.8 years.

Bethlehem 3142N 3512E A town on the
*West Bank of the River Jordan, near
Jerusalem. The Church of the Nativity was
built in 326 over the grotto that is the pre-
sumed birthplace of Jesus Christ. Population
(latest est): 91010.

Betjeman, Sir John (19506-84) British poet.
He published his first book of poetry in 1933.
His verse autobiography, Summoned by Bells
(1960), shows the nostalgia and gentle social
satire characteristic of his other poems. He
took a keen interest in Victorian and Edwar-
dian architecture. He was poet laureate from
1972.

betony A widespread perennial herb, Stachys
of ficinalis (or Betonica of ficinalis), 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 (1897-1960) British Labour
politician, a brilliant orator on the party’s left.
As minister of health (1945-51), he was the ar-
chitect of the *National Health Service. He was
also minister of labour in 1951. His wife Jenny,
Baroness Lee (1904-88), a Labour MP (1929-31,
1945-70), was minister for the arts (1967-70).

Beveridge, William Henry Beveridge,
1st Baron (1879-1963) British economist,
writer, and academic. Beveridge became an au-
thority on unemployment. His best-known
work was the Report on Social Insurance and Al-
lied Services (1942), the so-called Beveridge Re-
port, on which the welfare state was based.
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Bevin, Ernest (1881-1951) British politician
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 war cabinet. He was foreign secre-
tary (1945-51) 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-
lecting 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.

Bhagavadagita (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 five 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 Il (1114 1185) Indian mathe-
matician, who was the first to use the decimal
system in a written work, invented the +and -
convention, and used letters to represent un-
known quantities as in modern algebra.

Bhavachakra (Sanskrit: wheel of becoming)
In Buddhism, an image of the cyclical nature of
earthly existence, in the form of a wheel held
by the demon of impermanence. At the 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 symbolically ex-
pressed.

Bhopal 23 17N 77 28E A city in India, the capi-
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 2000 people died after poisonous iso-
cyanate gas escaped from the US-owned Union
Carbide factory. Population (1991): 1063 662.

Bhutan, Kingdom of (Bhutanese 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 Tibetan 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-
tory: in 1865 part of S Bhutan was annexed by
the British and a treaty was concluded in which
Britain agreed to pay an annual subsidy. In 1910
Britain agreed not to interfere in Bhutan’s in-
ternal affairs and Sir Ugyen Wangchuk was
elected the first hereditary maharaja (now re-
ferred to as king). In 1969 the absolute monar-
chy was replaced by a “democratic monarchy”
and power is now between the king, the Coun-
cil of Ministers, and the National Assembly. A
process of devolving key powers from the king
to the Assembly began in 1998, The 1990s saw
ethnic tensions between Bhutias and Nepalese,
many of whom fled to Nepal. Official language:
Dzongkha Bhutanese. Currency: ngultrum of
100 chetrums. Area: 46 600 sq km (18000 sq mi).
Population (2003 est): 685000. Capital: Thim-
phu.

Bhutto, Benazir (1953 ) 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 sentenced to five years’
imprisonment; 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 1967,
after the secession of East Pakistan (Bang-
ladesh) he became president (1971-73) and
prime minister (1973-77). He was ousted by a
military coup, defeated in the subsequent elec-
tion, and executed for conspiracy to murder an
opponent.

Biafra The secessionist eastern region of
Nigeria (1967-70). In an attempt to protect
their interests the *Ibo people declared unilat-
eral independence under Lieut Col 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 53 09N 23 10E A city in NE Poland.
It grew mainly under the Branicki family in
the 18th century. In World War II the Germans
killed half the population and destroyed the
industry but cloth manufacture has been re-
vived. Population (1999 est): 283 937.

biathlon 1. An athletic event first included
in the Winter Olympic Games in 1960; competi-
tors ski 20 km {125 mi) with rifles and ammu-
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nition and at each of four points along the
course take five shots at 150 m (164 yd). 2. An
athletic event consisting of running 4000 m
(2.5 mi) and swimming 300 m (328 yd), intro-
duced in 1968 by the Modern Pentathlon Asso-
ciation of Great Britain.

Bible (Greek biblia, books) The collected books
of the *Old Testament, the *New 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
fulfilment 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 particular. Al-
most all Christians agreed, until relatively re-
cently, on the 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 scripture, as in the case
of Galileo, scientific method was soon applied
to the study 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 DEAD SEA SCROLLS). The
earliest fragments of the New Testament date
from the 2nd century AD; thereafter there are
an extremely large number of manuscripts of
quite early date. Translations: the first transla-
tion of the Bible is the Latin *Vulgate of St
Jerome. Major English versions are: the version
prefaced by *Wycliffe (1382-88), the last manu-
script Bible written before the introduction of
printing; the New Testament (1525) by Tyndale;
the Bible of Miles Coverdale; the Great Bible
(1539), supervised by Coverdale under the pa-
tronage of Thomas Cromwell; the *Geneva
Bible; the Bishops’ Bible (1568); the *Douai Bible;
the *King James Version; the Revised Version
(1881-95); the Revised Standard Version (1946-57);
and The New English Bible (1961-70).

Bibliothéque Nationale The national li-
brary of France in Paris, containing around
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
operated by the rider. Bicycles developed in the
19th century from a two-wheeled hobby-horse
or dandy-horse. Around 1840 a Scotsman, Kirk-
patrick Macmillan, applied the dandy-horse
principle to models with pedals. The first 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 20-year
vogue of the ordinary (or pennyfarthing) bicy-
cle. This was superseded by the so-called 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 (1894),
and 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 (1615-62) English founder of
Unitarianism (see UNITARIANS). While a
schoolmaster he wrote his Twelve Arguments
against the deity of the Holy Ghost, for which
he was imprisoned in 1645. 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 style of furniture and
painting that flourished in Austria, Germany,
and Scandinavia from about 1816 to about 1848.
It was satirically named after the fictional Got-
tlieb Biedermeier, created by the poet Ludwig
Eichrocht (1827-92) to characterize bourgeois
bad taste. Biedermeier furniture utilized
French *Empire style design for modern func-
tional purposes. Biedermeier paintings aimed
at extreme naturalism in outdoor scenes and
intimacy in interiors and portraits.

bigamy The criminal offence 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 such cases, the sec-
ond marriage will still be invalid.

big-bang theory A cosmological theory (see
COSMOLOGY), first proposed in the 1920s, that
all the matter and radiation in the universe
originated in an immense explosion about 10 to
20 thousand million years ago. As the universe
so created expanded, the initially 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 14-ton bell in the clock tower of
the *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 A 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. History: the centre of N Indian
civilization from 1500 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 2000 a large area of S Bihar became the new
state of *Jharkand. Area: 99 225 sq km (38 301 sq
mi). Population (2001 est): 82878000. Capital:
Patna.

Bikini Atoll 1135N 16520E An atoll in the
central Pacific Ocean in the *Marshall Islands.
It was the site of US atomic and hydrogen
bomb tests (some underwater) from 1946 to
1958,

Biko, Steven (1946-77) Black South African
medical student, who cofounded the Black
Consciousness movement in 1972. His arrest
and death in police custody caused interna-
tional concern and made him a hero of the
struggle against *apartheid.

Bilbao 4313N 256W 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 shrub, 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

leaves that turn red in autumn. The globular
pink flowers develop into blue berries, which
may be eaten raw or cooked or used to make
preserves or wine. Family: Ericaceae (heath
family).

bile A greenish alkaline fluid secreted by the
liver and stored in the *gall bladder. Contrac-
tion of the gall 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 breakdown product of the blood
pigment haemoglobin).

bilharziasis Sce SCHISTOSOMIASIS.

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 table);
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 break] lasts
until the player fails to score. Carom billiards is
played on a smaller table with no pockets and
scoring is by cannons (or caroms). 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 1.(1689) An act of parliament
incorporating the Declaration of Rights, the
conditions on which the English throne was of-
fered to William and Mary (se¢ GLORIOUS REV-
OLUTION). It curtailed the royal prerogative.
MPs were to be freely elected and guaranteed
freedom of speech. Roman Catholics were
barred from the throne. 2. (1791) The first ten
amendments to the US Constitution, described
by Jefferson as “what the people are entitled to
against every government on earth.” They in-
clude freedom of press, speech, and religion
and the right to a fair and public trial.

binary star Two stars moving around each
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other under mutual gravitational attraction.
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 spectroscope measurements, the
components usually being very close. In an
eclipsing 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 close bi-
nary the two components are close enough to
exchange gaseous matter and can even share
gas.

binary system A number system that uses
only two digits 0 and 1. Numbers are expressed
in powers of 2 instead of powers of 10, as in the
decimal system. In binary notation, 2 is written
as 10, 3 as 11, 4 as 100, 5 as 101, and so on. Com-
puters calculate in binary notation, the two
digits corresponding to two switching posi-
tions (e.g. 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=mc2

bindweed A widely distributed climbing
plant of the temperate and subtropical genera
Convolvulus 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: Convolvulaceae.

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 1960s, many local cinemas
being converted into bingo halls.

Bin Laden, Osama (1957- ) Saudi-born
leader of the *al-Qaida terrorist movement.
The heir to a vast fortune from his father's
construction business, Bin laden dedicated
himself to militant Islamic activities in the late
1970s. His role in organizing guerrilla resis-
tance to the Soviet invaders in Afghanistan

(1979-89) made him a hero to many Muslims.
However, his opposition to the stationing of US
troops on Saudi soil (in 1990) then led him to or-
ganize a series of attacks on US military and
diplomatic targets from Sudan (from 1992). In
1996 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 al-Qaida’s Afghan bases,
Bin Laden survived; his whereabouts are un-
known.

binoculars A portable optical instrument
used for magnifying 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 focusing 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
capital 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 Canis lupus L (for Linnaeus).

binomial theorem The theorem, discov-
ered by *Newton in 1676, that the quantity
(a+n)", where n is an integer, can be expanded
in a series: (g + b)* = a + na*'b + {n{n-1) a~?] [ 2
+ [n(n~1)n-2)a=p][3! + ... + b* where, for ex-
ample, 3! (called factorial three)is 3x 2x 1.

binturong A mammal, Arctictis binturong, of
SE Asia, closely related to the *palm civets. It
has a dark-grey shaggy coat, tufted ears, short
legs, and a bushy prehensile tail (60 cm long).
Binturongs live in trees and feed mainly on
fruit and other vegetation.

biochemistry The scientific 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.

biodegradable substances 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 environment, causing
pollution.

biological 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 myx-
omatosis was introduced into Australia and
Britain 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 warfare The use of disease-
causing microorganisms as weapons. In World
War [, the Germans 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 pestis)
and the smallpox virus. The organisms are re-
quired to be highly virulent 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
bioterrorism, 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, and animals (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,
industrial, and household organic waste, from
specially cultivated organisms, or from crops,
such as trees and sugar cane. Known collec-
tively as biofuels, these alternative energy
sources already supply some 4% of US fuel re-
quirements.

biophysics The scientific discipline con-
cerned with the explanation of biological phe-
nomena in terms of the laws of physics.
Biophysics emerged in the 1940s with the 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 sense organs.

biopsy The removal of a sample of living tis-
sue from the body for microscopic examina-
tion. Biopsies are used to assist in the diagnosis
of diseases, including cancer, jaundice and
anaemia.

biotin See VITAMIN B COMPLEX.

bipolar disorder Sec MANIC-DEPRESSIVE
PSYCHOSIS.

birch A deciduous tree or shrub of the genus
Betula (40 species), of the N hemisphere. Birches
grow up to 25 m and have smooth grey bark,
that peels off in strips. The glossy leaves are
usually triangular, with toothed edges. The
flowers are male and female catkins producing
tiny winged nuts. Birch wood, especially that of
the Eurasian silver birch (B. pendula), is used for
turned articles. Family: Betulaceae.

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 include a light skeleton with hollow
bones and a large breastbone providing attach-
ment for the powerful flight muscles. The jaws
are elongated into a horny bill (teeth are absent
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 poultry). Wildfowl and game birds are
hunted for sport, and the feathers of some
birds provide ornamental plumes, etc. Other
species are pests, for example by damaging
crops. Modern birds include both flying and
flightless species (ratites), they are grouped
into 28 orders, the largest of which is the
Passeriformes (sec PASSERINE BIRD). See also OR-
NITHOLOGY.

bird of paradise A bird, 30-65 cm long, be-
longing to a family (Paradisaeidae; 40 species)
occurring in New Guinea and neighbouring is-
lands. The male is usually brightly coloured,
with long tail feathers and ornamental
plumes, and performs an acrobatic display to
attract the dull-coloured female.

bird of prey A bird that hunts other animals
for food, also called raptor. Birds of prey are di-
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vided into the nocturnal hunters, comprising
the owls {order Strigiformes), and those that
hunt by day, comprising the eagles, falcons,
hawks, secretary bird, and the vultures (order
Falconiformes). Live prey is normally taken but
the vultures specialize in feeding on carrion.
Birds of prey are characterized by their strong
hooked bills for tearing flesh, clawed talons,
and powerful flight with a high-speed dive
onto prey.

bireme See sHIPS.

Birkenhead 53 24N 302W A port in NW Eng-
land, in Wirral unitary authority, Merseyside,
linked with Liverpool by road and rail tunnels.
Population (1991): 93 087.

Birkenhead, F(rederick) E(dwin)
Smith, 1st 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 (1919-22) he introduced major land-
law reforms. He was secretary for India
(1924-28).

Birmingham 1. 5230N 150W A city in cen-
tral England, in Birmingham unitary author-
ity, 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 National Exhibition Centre
(1976). 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 1L Population (1994 est). 965 928.
2. A unitary authority in Central England, in
West Midlands. Area: 283 sq km (109 sq mi). Pop-
ulation {2001): 977 091. 3. 33 30N 86 55W A city in
the USA, in Alabama. Settled in 1813, it 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 (19500-85) Hungarian inventor,
who in 1938 patented the ballpoint pen con-
taining quick-drying ink. Such pens are now
commonly known as biros.

birthstone In *astrology, a gemstone associ-
ated with a birth month. The ancient belief
that certain gems had supernatural powers led
to them being worn for luck. The modern list

of birthstones is usually: January—garnet; Feb-
ruary—amethyst; March—bloodstone; April—
diamond; May—emerald; June