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vi PREFACE.

facts from a variety of sources, and offering its informa-
tion in a popular form, it will probably prove acceptable
to the general reader, who has neither the time, the
means, nor perhaps the inclination, to resort. to the
original scientific authorities.

The following pages are founded on the French of
M. Mangin ; but very considerable additions and omis-
sions have been made by myself, and the whole has
been subjected to a careful revision.

It has been my aim to adapt this unpretending book
to the wants of the ordinary student, and in my descrip-
tions I have sought to be as “ popular” as was consistent
with accuracy. It is believed that every page will be
found intelligible by persons possessing only the merest
rudimentary acquaintance with chemical terms.

The critic will observe that “Coal” is not included
among the Treasures of the Earth which here find men-
tion. It was found necessary to devote to its considera-
tion a separate volume, which is already completed, and
will shortly be submitted to the public, should the pre-
sent enjoy, as I humbly hope it deserves, a favourable

reception,
W. H.D. A.
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4 DEFINING A CIRCLE.

I knew before, he says, what a circle was, and should
never have confounded it with a square, or a triangle, or
a polygon of eight or ten sides, or even with an ellipse ;
but I had vainly endeavoured to explain to myself the
special properties of that figure: in a word, to define it
I had said certainly that it was “a round figure—a figure
without projections, angles, or indentations;” but this did
not content me, while Legendre’s definition fully satis-
fiedl my mind, and left nothing more to be desired.
This is as clear, I exclaimed, as the sun at noonday!
A completed curve, joined at each end, without any in-
terruption or solution of continuity ; a curve, all whose
points are equidistant from the centre ; and, at the same
time, by the same magical stroke, the centre itself is
defined. The definition is as perfect as the thing de-
fined.

Milton somewhere says that all arts acknowledge that
then only we know certainly when we can define; for
definition, he adds, is that which refines the pure essence
of things from the circumstances. This is true enough ;
but the difficulty remains, that it is not easy to convey the
explanation of abstract ideas or of unseen objects in any
regular and formulated phraseology ; and therefore de-
finitions are seldom satisfactory. They do not. often
give you a// the sides of an idea. What volumes of use-
less controversy, and how many cruel awtss-da-fé, should
we have been spared had our theologians never attempted
definitions !

Yet, in practical science, their utility may be admitted.
They trace out the paths by which the student has to
travel ; they are the landmarks which guide him over an
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unknown country. But observe, that one definition
naturally presupposes or involves another; for often the
terms employed in our first definition must or should be
defined as a safeguard against obscurity ; and after hav-
ing defined the aggregate or the principal, we are led
perforce to define the details or the accessories. In
this necessity lies an advantage for the student. He
finds himself unable to halt in his onward journey. He
cannot rest satisfied with what he has learned ; each step
compels him to take another ; each datum acquired pre-
supposes the acquisition of other data; and so he pro-
ceeds from point to point, inspired by an ever-increasing
thirst after knowledge. Every science has for its foun-
dation a certain number of definitions, which, if we mas-
ter, the remainder of our task becomes comparatively
easy. They are like the outworks of a citadel ; once
they are captured, the fall of the citadel is only a ques-
tion of time. .

The following pages are devoted to a consideration of
the mineral and metallic wealth of nature—of its stones
and its metals. Let us begin by defining what 7s a stone,
and what a metal.

And now we shall experience something of the diffi-
culty to which we have alluded. The word “stone” is
an expression of considerable vagueness, and it is not
exactly scientific. In a general way, every hard and heavy
body, of an undetermined mineral nature, we call sfoze.
With the common people, the word “stone” is almost
a synonym for “pebble;” only the former name has -
more expansion than the second, which is generally used



16 WHAT IS A SIMPLE BODY?

to designate a small stone. But we speak of ‘“a house
built of stone”—*“a road laid down with stones"—w#kat
‘“stone” or “stones”? The expression, it is evident,
conveys no accurate or complete idea. However, we
may accept provisionally the definition which we owe to
the vox populi, with the design of completing and laying
it down more precisely hereafter. But as in all study it
i8 necessary to proceed methodically, and to pass from
the known to the unknown, from the simple to the com-
pound, let us begin by defining the ‘ metals;” after
which it will be easier for us to convey to the reader’s
mind an exact idea of what we mean by the word
‘“ stones.”

In the first place, then, metals are simple or elementary
bodies. .

But here the reader interrupts us with the very natural
question,*What is a simple body ?

Thus we are called upon for a new definition, and one
which will necessitate some explanations, and compel us
to recur to the fundamental notions of Chemistry, which
is, as we know, the particular branch of the physical
sciences occupied with the specific properties of bodies,
their internal constitution, and reciprocal actions. An-
other definition !

Now, in its investigation of different bodies by the
experimental method, chemistry has ascertained that the
immense majority of them is the result of the union, the
combination of two or more bodies. Many of the latter
are themselves due to other combinations. But in pur-

suing the analysis, there comes a time when the most
(439)
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persevering experimentalist—a Huxley or a Bastian—
finds he can go no further, because he is in the presence
of bodies which cannot be decomposed ; of bodies which;
however they are treated, still show themselves perfectly
homogeneous, and constituted, in all their parts, and
even in their ultimate atoms, of one and the same kind
of matter. These bodies, which are the foundation of all
others, are designated “simple bodies” or “elements.”
Some quarter of a century ago, our chemists recognized
fifty simple bodies or elements. Now they increase the
number to sixty-three, which we subjoin in.a note; and
further chemical research may add more to the list.

TABLE OF THE ELEMENTARY SUBSTANCES.

1. Non-Metallic.

Oxygen. Boron. Selenium. © . Bromine.
Hydrogen. Silicon. Phosphorus. Iodine.
Nitrogen. Sulphur. Chlorine. - Fluorine.
Carbon.
2. Metallic,

Potassium. Thorium. Lead. Osmium,
Sodium. Yittrium. Silver. Antimony.
Lithium. Erbium, Mercury. - Tin
Caesium. Terbium. Copper. Tungsten.
Rubidium. Cerium. Bismuth. Molybdenum.
Barium. Lanthanum Cadmium. Vanadium.
Strontium. Didymium. Uranium. Tantalum (Co-
Calcium. Chromium, Gold. lumbium).
Magnesium. Zinc., Platinum. Ilmenium.
Aluminum. Manganese. Palladium. Niobium.
Beryllium (Glu- Nickel, Rhodium, Titanium.

cinum). Cobalt. Iridium. Tellurium.
Zirconium. Iron. . Ruthenium, Arsenic, |

(439) 2









20 THEIR COMBINATIONS.

All the metals are insoluble in water, as well as in
other vehicles, unless they are subjected to chemical
action. When a metal apparently dissolves in an acid
or alkaline liquid, it is not the metal itself which dis-
solves, but the compound it has just formed with certain
elements of this liquid. Metals, however, are soluble in
one another, as we can ascertain by plunging a leaf of
gold or tin into mercury. In this case the solution is
obtained at the ordinary temperature ; but generally, as
we have already stated (p. 19), it cannot be effected ex-
cept at a high temperature. And under the influence
of this high temperature, the metals unite, and give birth
to compounds called aoys.

The alloy of any one metal with mercury is called
amalgam. It was a favourite combination with the medi-
eval alchemists.

Metals can combine with the simple non-meallic
bodies, such as oxygen and chlorine gas, sulphur, iodine,
and the like. Their combinations with oxygen, or the
oxides, when in the first degree, are called dases; that is,
compounds able in their turn to combine with acids for
the purpose of forming sa/fs. It is this purely chemical
character which establishes the only clear and precise
line of demarcation between the metals and the metal-.
loids ; the combinations of the latter with oxygen being
sometimes neuter or indifferent oxides, sometimes acids,
but never bases properly so called.

These summary considerations furnish us with the
elements of certain definitions which it will be useful fof
us to record. Thus:—
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1. A base is a body capable of combining with an
acid; ‘

2. Reciprocally, an acid is a body capable of combin-
ing with a base,

3. A salt is the result of this combination.

Observe: these two last definitions do not agree exactly
with the common idea of an acid and a salt. Had we asked
the reader for a definition of these two substances, he
would, in all probability, have answered: An acid is a
sharp-flavoured liquid, with properties more or less irri-
tant, corrosive, and poisonous. A sa/t is a body crystal-
lizable, transparent, soluble in water, with a peculiar
taste which we call sa/ine, and which often turns to bitter-
ness and acridity. A salt which we employ for culinary
purposes is Z%e salt, par excellence, the typical salt. Others
we employ medicinally, as Glauber and Epsom Salts.

My friend, in these replies you would have given ex-
pression to notions by no means inaccurate, but vague,
incomplete, superficial, and, worst of all, unscientific.
For, from a chemical point of view, #%e salt, par excellence,
the typical salt, which everybody knows, is NoT a true
salt, because it does not consist of an acid and a base,
but only of two simple bodies—a metal (sodium), and a
metalloid (c¢klorine.) On the other hand, in numerous
substances which the profanum vulgus would summarily
dismiss as ear#ks or stones the chemist recognizes true and
genuine salts : for example, in marl, chalk, marble, which
are carbonates of lime—that is, bodies formed of carbonic
acid and oxide of calcium ; in plaster of Paris, which is
a sulphate of lime (sulphuric acid and oxide of calcium);
in meerschaum and talc, which are silicates of magnesia









SPECIFIC GRAVITIES.
NOTE IL—TABLE OF SPECIFIC GRAVITIES.
WATER = 0.
Metals.
Iridium (hammered' ..... 2315 8.4
Platinum ....... 21.83 7.
Gold....... 19.34 7.29
Tungsten .. 17.6 7-14
Mercury ... 13.59 6.8t
Rhodium . 12.1 6.71
Lead ............ 11.36 6.25
Thallium.. ... 191 5.96
Silver........ 10.53 2.56
Palladium .. ... 11.8 2.54
Bismuth........ 9.79 .57
Ruthenium.. ... .y 2.1
Cobalt......... 9.95 972
Nickel. s .. 882 .74
Copper ........ .. 895 .865
Molybdenum .. . .. 862 .. 152
Manganese .. ... 8.0t Lithium ...........ccoo000 1503
Minerals and Other Solids.

4.93 Flint...............vcov. 2,90

4.28 Granite .. . 2.78

4.03 Clay .... 2.16

3.52 Sand....... 1.50

2.70 Coal ... 1.16

2.45 Amber ..... 1.08

NOTE III.—METALS : ORDER OF FUSIBILITY, OR
MELTING POINT.

From Dr.
Platinum,
R!lo‘dmm, ese metals are
Iridium, only fusible before
Vannditfm, g:'p ipﬂ:yhydfo‘en
Ruthenium,
Osmium,
Palladium, nmb‘w, are
Molybdenum, |30t e even in
Tungun, }%‘3 ey o
Chromium, and agglomerate.

G. WiLsoN.
Malleable Iron,
Th etals fuse
Cobalt, whene:ex ot d to the
Nickel, t!;ighﬁt eat of the
Manganese, B Fah.

Cast Iron fuses at ......... 2786
Gold N 2016°
Copper ,, 4, ..eeeeo.. 1996°
Silver fuses at............. 1873°
Aluminum ,, ,, .... full red heat
Calcium ,, ,, ....full red heat
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. Fah. Fah.
Antimony fuses at. ............ 1150° Cadmium fuses at .......... 442°
Zinc 59 gy seceecnaens 773° Tin » e e 42°
Arsenic  ,, ,, Lithium ,, ,, .. 356°
Tellurium ,, ,, e Sodium e 207°.7
Lead s s e e 617° Potassium ,, ,, .. 144°.5
Thallium ,, ,, .... . ‘561 Rubidium ,, ,, .. ... 301%3
Bismuth ,, ,, «ccooeoveee ‘507° Mercury  ,, 4, ceevveennn 39"

NOTE IV.—ORDER OF MALLEABILITY OF THE
PRINCIPAL METALS.

Gold can be beaten so thin that a leaf will measure only 333.55yth
of an inch in thickness, and a square foot weighs only 3 grains.

Gold. " 8 Tin.

Most malleable....1.
2. Silver. 9. Zinc.
3. Copper. 10. Lead.
4. Platinum. 1. Cadmium.
s. Palladium. 12. Nickel.
6. Iron. 13. Cobalt.. ..Least malleable.
7. Aluminum.

ORDER OF DUCTILITY OF THE PRINCIPAL METALS.

A single grain of gold can be drawn out into a wire 500 feet in
length. The diameter of the thinnest platinum wire does not ex-

ceed yy,3yoth of an inch.
Most ductile......1. Gold. 8. Cobalt.
2. Silver. 9. Nickel,
3. Platinum. i ro. Aluminum.
¢ Iron. 11. Zinc,
5. Copper. 12. Tin.
6. Palladium. 13. Lead....least ductile.
7. Cadmium.

ORDER OF TENACITY OF THE PRINCIPAL METALS.

By the tenacity of a metal is meant the power which it possesses
of sustaining a greater or lesser weight without breaking.

Most tenacious. ... 1. Iron. 6. Zinc.
. Copper. 7. Gold.
. Palladium. 8. Tin.
. Platinum. 9. Cadmiunt.
Silver. 10. Lead....Least tenacious.

s W N









28 PROTOXIDE OF CALCIUM.

mina (oxide of aluminum); the oxides of iron, copper,
cobalt, magnesium, and so on. The simple non-oxidized
bodies which assume the form of stones are few in
number ; and the only two of these which will engage
our attention are carbon and boron. These substances,
and the mineral varieties connected with them, we shall
study in due succession, beginning with the most com-
mon, to arrive gradually at those which are esteemed
the most precious.

CHAPTER 1

LIME—THE LIMESTONES—CARBONATE OF LIME—LAMINAR SPAR, AND ARA-
GONITE—PETRIFYING SPRINGS—STALACTITES AND STALAGMITES—LIME-
STONE CAVERNS.

LiME offers us a first example of an oxide distributed

very freely around us, whose radicle is scarcely known.

This radicle is calcium, a metal white as silver, fusible

only at a very high temperature (p. 24), and separable

only with great difficulty from oxygen, which it absorbs
anew with extreme eagerness when it lies exposed to the

.contact of air or water. Pure lime is nothing else than

the result of its combination in the first degree with this

gas; a fact which chemists express by designating it
under the name of profoxide of calcium, and representing

it by the formula Ca O.

If you look for pure lime anywhere about you, your
search will be as fruitless as the Rosicrucian’s quest after
an elixir of immortality ; it exists nowhere but in the
chemist’s laboratory, or in the manufactories of chemical

products. In the best limes of commerce a more or less

v
















































44 PREPARATION OF QUICKLIME.

even a reddish tint, as in the Yorkshire cliffs between
Flamborough and Filey. Chalk, with its parallel layers
of flint, and chalk almost wholly without them, may
frequently be found in direct contiguity, as in the Kent-
ish cliffs, between Dover and the South Foreland. The
flints in chalk are usually detached nodules, with broken
and jagged edges, arranged in horizontal belts.

All the carbonates of lime of which we have been
speaking, as well as the other varieties of limestone, may
be employed for cement ; that is, as the primary mate-
rials in the preparation of quicklime. This preparation
is simple. It is only necessary to expose them to the
heat of furnaces constructed for the purpose, and called
lime-kilns. Under the influence of the red-heat, the car-
bonic acid is expelled, and nothing but lime remains;
but the latter, exposed to the air, gradually absorbs, not
only the humidity, but also the carbonic acid diffused in
the atmosphere, and returns to the state of a carbonate,
regenerating in this way the stone whence it had been
extracted. This property our masons take advantage
of, by employing lime in the composition of the mortars
and cements which they temper with water; at first, a
kind of paste, it soon acquires a great solidity when ex-
posed to atmospheric action.

The stone employed in lithography—ever since the
art was invented, towards the close of the last century,
by the Bavarian printer, Aloys Senefelder—is a peculiar
variety of magnesian limestone, very compact, very
homogeneous, and of a very fine grain, which, fashioned
into small blocks and polished, presents to the artist’s















VARIOUS SPECIES OF MARBLES. 49

Statuary Mlarble, so named on account of the pur-
pose for which it is specially reserved, is distinguished by
certain rare and valuable qualities,—perfect whiteness,
great homogeneity, and a fine and brilliant grain. Itis
everywhere classed in the highest rank. The most cele-
brated varieties are those of Carrara in Italy, the island of
Paros, and Mounts Pentelicus and Hymettus in Greece.

Shell Marble (Ital. /umachella) is a very beautiful
variety, which is found in Carinthia. It is liberally be-
sprinkled with patches, which are due to the presence
of fragments of shells, diversely coloured by metallic
oxides. At bottom it seems to be composed of frag-
ments agglomerated by a paste which has afterwards
turned solid. This peculiar structure gives to shell
marble the most various and varied tints, and frequently
produces the most graceful or fantastic designs. From
Carinthia is obtained a kind of lumachella called gpaline,
which is perfectly remarkable for its rainbow hues and
the pearly aspect of the shells embedded in it. Another
variety of lumachella, the Astracan, is distinguished by
its deep yellow spots on a coffee-coloured ground.

Variegated Marble may be fairly regarded as a species
of lumachella. It is a yellow marble, spotted by multi-
tudinous fragments of shells. It occurs in Catalonia, in
the quarries of Tortosa.

‘The Morella (or cherry-coloured) Marbles are much
sought after for the work of architectural ornament, on

account of the richness of their tones. ‘T'he foundation
(439) 4



50 THE BRECCIA MARBLES.

is a reddish-brown, sown with spots of a more or less
brilliant blood-red, and with spirals or circles, sometimes
black and sometimes white, originating in the presence
of shells of the genus nautilus. The morella marbles are
principally worked in f.anguedoc and Italy.

The term Granites is given to certain marbles, which
must not be confounded with the #ue granite we shall
have hereafter to speak of. From this latter rock they
differ essentially in composition ; yet they approximate
towards it in their gray or blackish colour, mixed with
white or ashy-coloured grains. They are chiefly used
for funeral monuments, and for the tops of common
articles of furniture.

Cipolin (from cipolla, an onion) is a saccharoid marble,
with a white ground, marked by greenish veins, and
mixed with mica and talc. It is quarried on the coast
of Italy, near Genoa. ’ '

The Breccia Marbles are marbles formed, like the
preceding, of agglomerated particles, but without any
admixture of shells. The most valued among these are
the “grand deuil” (white spots on a black ground), the
violet breccia of Seravezza, and the breccia of Aix.

But the marbles are also divided into veined, smooth,
saccharoid, and the like. “Veined Marbles” are very
" abundant, and comprise a great number of varieties, of
which the best are—the porfor, with yellow veins on a
black ground ; the blue turquoise, with grayish veins on a






g2 THE QUARRIES OF CARRARA.

no longer creates statues or raises obelisks, as in the
days of the Pharaohs. And so, too, much as we may
admire in Greece the crystalline structure and translucent
tones of the Panan marble, we involuntarily remember
that the chisel of Phidias no longer gives life to the rock,
and that no Ictinus rears aloft the walls of another
Parthenon.

If the quarries of Paros are no longer worked, the
same cannot be said of those of Carrara, whose treasures
Italy distributes over the *‘ wide, wide world.” Italy is,
in truth, the Land of Marble ; and from the north to the
south of the peninsula, the Alps, the Apennines, and the
littoral mountain-chain include every variety. Here we
find the giallo antico of Sienna, or the veined alabaster of
Volterra ; there the ruiniforma of Florence, which, when
polished, mimics a landscape with ruins; or the czpolin,
whose concentric zones resemble those of a section of an
onion (cipolla). Next, we come to the porfor of Spezzia,
with black and golden tones; the green marbles of
Genoa ; and the red of the Riviera of the Levant—all
three quarried in the same mountain ;—in fine, a hun-
dred different species, with names well known to artists,
and of which the majority have been worked for the
last twenty centuries.

Marble is now worked in many countries; but none of
them come up to the standard of the Italian peninsula,
and especially to the standard of Carrara and Seravezza.
These feed the entire world ; these supply us with statu-
ary and the most beautiful ornamental marbles. Several
of the shapely columns of the new Opera House in Paris
are of the violet-coloured breccia of Seravezza. Who















STATISTICAL DETAILS. 57

of Monte Corchia at 1500 cubic yards; giving, for the
whole of Tuscany, a total of gooo cubic yards. Accord-
ing to a paper in the ‘“ Annales du Commerce” of 1859,
the number of quarries open was, in 1857, 80 at Massa,
and 583 at Carrara; or, in all, 663. Out of this total.
51 were quarries of the very best marble ; and of these
571 no fewer than 45 were situated at Carrara.

These 663 quarries, however, are not all worked per-
manently. In 1857 only 317 were in activity at Carrara,
and 51 at Massa.

At the same date the quantity extracted was estimated
at 563,800 metric quintals (510,000 for Carrara, and
53,000 for Massa) ; that is, at upwards of 56,000 tons of
1000 kilogrammes.

The number of persons engaged in working and trans-
porting the marbles, at Carrara and Massa taken to-
gether, amounted, at the same date, to 3740; of whom
1830 were quarrymen, 600 hewers, 580 carriers, and 700
wrought at the marble in the workshops. Of these work-
shops 186 were situated at Carrara, and 21 at Massa.

The Pontifical States (to adopt an obsolete but con-
venient designation) are without any natural deposit of
marble ; yet it is from this quarter we annually receive
the most considerable exports, principally of statuary and
the finest ornamental marbles. This is because the
Pontifical States possess in Rome and its environs an in-
comparable magazine, in which are accumulated the mag-
nificent ruins of that wonderful city which Augustus, as he
said, found “a city of brick and left a city of marble,”
and which his successors outvied each other in embel-
lishing. These ruins furnish to commerce and the arts the
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76 AGRICULTURAL USES OF PLASTER.

When the cement has been properly hardened, its
surface is rubbed with pumice-stone, and cleaned with a
wet sponge. After which it is polished by friction with
tripoli and charcoal, then with felt dipped in tripoli and -
oil, and lastly with oil alone. The polish thus secured
is as durable as that of marble, and the substance itself
may fitly be called an artificial stone.

Plaster, we may add, is extensively used in France as a
dressing for certain soils, and has been found particularly
favourable to the growth of leguminous plants, the cruci-
ferae, and the liliace. In fact, it is said to be useful, if
thoroughly well divided, for any kind of earth, in the ratio
of from one hundred to five hundred kilogrammes per
hectare. The older plasters are preferable to fresh, for
agricultural purposes, because of the azotates of lime,
potassa, and magnesia which they contain, and which
form an excellent manure. Sometimes they are used
dry, and sometimes in a moistened condition.

CHAPTER VI

SILICA —SILICIUM—ANCIENT FLINT WEAPONS—VARIOUS KINDS OF FLINT.

AMONG all the oxides which so plentifully abound in the
mineral world, we know of none more interesting than
Silica. It is the sole combination formed by oxygen
with silicium.* In chemical combinations it does not
play the part of a base, but an acid, and, therefore,
chemists sometimes term it silicic acid (Si O,, = 21.3
parts of silicium and 24 parts of oxygen). When heated

* Also called silicon. Symbol Si; equivalent, 14; specific gravity, 2.49.


































































98 SERPENTINE, OR OPHITE.

pressure nor sudden collision. Nor do the blocks hewn
out of this substance pulverize like those of certain sand-
stones. On the other hand, there is this inconvenience—
which is common, indeed, to all the felspar rocks—that
constant usage gives them a high polish, and renders
them very slippery. However, paving-stones of this
material have been for some years in favour at Paris,
where the inconvenience we speak of is remedied to some
extent by the use of slabs of the smallest dimensions.

Porphyry slabs are very much used by chemists in the
process of trituration,—that is, in reducing solids to
powder; a process frequently called porphyrization, in
allusion to the material generally employed.

For example, in grinding colours, the-substance to be
ground or triturated is placed on the slab in the form of
a coarse powder, is mixed with water, and spread into a
thin stratum, and then triturated by a muller, or pestle,
until reduced to a perfectly comminuted paste.

CHAPTER X.

SERPENTINE (OR OPHITE): WHAT IT IS—VARIETIES AND SUB-VARIETIES—SER-
PENTINE ROCKS OF CORNWALL—USES OF SERPENTINE—JADE (A GREEN
STONE SO CALLED).

SERPENTINE (or ophite—odts, a serpent), in its aspect, its
customary applications, and its properties, approximates
both to the marbles and the porphyrys, yet differs notably
from them in its origin, its chemical composition, and
physical characters.

Serpentine is the type of those rocks which have
hydrosilicate of magnesia for their base. It is formed by







































PROPERTIES OF THE ONYX. 1

on a stone of the same variety, by Coinus, depicting
Adonis pursuing the chase; the fragment still extant at
Rome, which shows us Achilles receiving the news of
the death of Patroclus ; the magnificent gems in the Im-
perial Library of Paris, such as Antoninus and Faustina,
Jupiter, and Agrippina and her children ; the grand cameo
of Alexander and Olympia, belonging to the Bracciano
family ; various exquisite specimens in the British
Museum ; and, finally, the cup called Capo-di-monte, in
the Museum of Naples.

The onyx was formerly credited with many marvellous
properties. If worn on the neck, it stimulated mental
terror, spleen, and unavailing sorrow ; though it is satis-
factory to know that these evil effects might be counter-
acted if one also wore cornelian. Marbodus declared
that its wearer was liable to lawsuits and quarrels by day,
to assaults of devils and hideous visions by night. Here,
again, a remedy was available in the cornelian. If the
former was the ‘“bane,” the latter proved its * anti-
dote.”

" The other agates of which it falls to our lot to speak
may be included under the one generic denomination of
Figured Agates—so called because their veins are inter-
laced in all kinds of capricious and fanciful designs. These
are owing to the presence of iron, manganese, bitumen,
and chlorite, or green earth ; and sometimes to the pre-
sence of real vegetable bodies, such as conferve or
mosses. Moss, arborised, or herborised agates are so
named because their veins and spots are disposed in
such a manner as to represent ramified or tufted plants;


























































































VARIETIES OF GARNET. 141

The composition of the alman-| Of the essonite, or cinnamon-
dine is— stone—

Silicauueeereenrenncssaeenee 36,30 Silicaieeieenieiiniieieennene. 38.80

Alumina...........eeeeeeee 20.50|  Alumina... «s 21.20

Protoxide of iron......... 43.20| Lime.........ccccceuuveeeis 27.20

Of the pyrope—

Silica......eerveerereennnns 40.00 | Oxide of chrome. ........ 2.00

Alumina. Magnesia. ... .

Peroxide of iron.......... 16.50 | Lime.......c.ceevvvnnnennns

Peroxide of manganese.. 0.25

The term Almandine is said by Pliny to be derived
from Almanda, where these gems were cut and polished.
“ Frequently they are set with backs, and foiled, to imi-
tate rubies; and, indeed, are sometimes sold as such
even to persons in the trade, although to those ac-
quainted with the physical peculiarities of the gem, and
who do not rely solely on the eye, the difference is ob-
vious.”

The Bohemian garnet is found in Bohemia, Saxony,
and other parts of Germany. In colour it is a deep
red, and it is one of the hardest of the garnet family.
“It is greatly esteemed in Austria, Transylvania, and
Turkey (but not in other European countries), and sold
at a very high price: for a necklace of beads about
the size of peas, 6oo gulden, or 460, was asked in
Vienna.”

The Essonite, or Cinnamon-stone, is of a reddish-
yellow tint, like that of cinnamon. It is softer, and
melts more readily, than the other varieties, and comes
principally from Japan. The Pyrope is a yellow garet.

Lastly, we must permit ourselves a word of allusion to



142 USES OF THIS PRECIOLS STONE.

the Syrian gamet, 50 called becanse 1t is browgh: from
the Syrian, or Sorian, a river in Pegn  Is colour is a
rich blood-red. Was this variety the arfanx/xs of the
ancients !

The following interesting passage treats of the uses to
which this stone was applied by the gem-fanders of
antiquity :—*

“Gamets seem to have been little emploved by the Greeks for
engraving upon, but were largely in favour with the Romans of the
Empire, though not at a very early date, as may be conclnded from
the frequent occurrence of splendid stones completely disfigured by
the wretched abortions in the way of intagli cut wpon them, evi-
dently the productions of the very decrepitude of the art. Never-
theless, many tolerable, and a few excellent intagli d* occar on
gamet, but for the most part on the almandine, a testimony to the
superior estimation in which this variety has ever been held. That
very intaglio to which, as Kohler justly observes, neither ancient nor
modern art has ever produced an equal as regards the skill and in-
dustry displayed in the execution, the ¢ Head of the Dog Sirius’
in the Marlborough Collection, is engraved on a perfect Indian
gamet of unusual size and beauty. The impression from this in-
taglio presents the head in full relief, with the open jaws, the in-
terior of the mouth represented with miraculous fidelity ; and its
value still further enhanced by the legend on the collar, TAIOZ
EIIOIEL The antiquity of this work has been disputed, without
much cause ; certain it is that the artist Natter, to whom it has
been assigned, was far from capable of producing such a mas-
terpiece. Another small replica of the same head on an almandine
is known : the hot and fiery nature of the stone was doubtless re-
garded as analogous to the subject of it, the blazing Dog Star.
Another famous almandine is that of the same cabinet, engraved in
the highest style of Roman art with the heads of Socrates and Plato;
a gem which, above all others, has served to identify the portraits of
the latter philosopher. A few other fine heads in this stone might

* C. W. King, “Natural History of Precious Stones,” pp. 54, 5.
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be quoted ; but such are of excessive rarity, and all belong to Im-
perial times. '

¢ Heads of the Sassanian kings frequently appear upon this gem;
in fact, it would seem to have been regarded by the later Persians
as a royal stone, from the preference they have given it as the bearer
of the sovereign’s image and superscription......

¢¢ Although the great artists of the Renaissance have left us some
magnificent works in this stone, both in relief and intaglio, yet mo-
dern artists have seldom employed it, except for the small cameo
portraits intended to pass, when foiled, for works in ruby. The .
stone is extremely hard to work, and, besides this, very brittle,—
difficulties that they cannot overcome; a thing which bears so much
the stronger testimony to the skill of the ancient artists, who have
left such highly finished works in so refractory a material.”

The mineral genus called /docrase by mineralogists is
nearly identical with the garnet in chemical composition.
It is a silicate of alumina, which crystallizes on the
quadratic system ; and invariably contains traces of lime,
magnesia, oxide of iron, and manganese. To the latter
oxides it owes its vivid brown or violet tints. Some
kinds are coloured blue by a salt of copper. Their
favourite forms are four, eight, twelve, and sixteen-sided
prisms, surmounted by truncated pyramids. Sometimes
they are lithoid and opaque, sometimes limpid and dia-
phanous ; their fracture is vitreous, and they are suffi-
ciently hard to cut quartz. Their specific gravity equals
3.2. The principal varieties are :—

Vesuvian idocrase, which is the kind chiefly used in commerce,
and is sold at Naples under the title of ‘‘ Vesuvian stone” (gemme
du Visuve) ;

Siberian idocrase ;

Bokemian idocrase, or égébran ;

Violet or manganesian idocrase, from the Alps of Musa ;



































































































176 THE SPINEL AND BALAS RUBIES.

Though it occupies an elevated rank in the hierarchy of
precious stones, it is not nearly so valuable as the
Oriental ruby. Its origin is nearly the same: it is
found scattered in the limestones and lamellar dolomites,
or in the sand of rivers, at Ceylon, in Pegu, in the My-
sore, and in some other countries of Hindustan and
Indo-China. The most beautiful, it is said, are imported
from Pegu and the mountains of Cambodia. In the
diadem of France blazes a spinel ruby, weighing 56
.carats, and valued at 56,000 francs. This stone is more
easily engraved than the Oriental. In the Odescalchi
Museum, a spinel ruby represents Ceres standing with
a sheaf of corn in her hand ; another, formerly in the
Collection of the Duke of Orléans, is cut in the shape
of a heart, and bears a bearded head, supposed to be
that of some Greek hero or philosopher.

The Balas or Balais ruby is a variety, but an inferior
variety, of the spinel. Its specific gravity does not ex-
ceed 3.64. Its colour usually is a vinous red ; sometimes
it is rose ; but rarely of an uniform tint, and always with-
out any milky or creamy reflections. Unless when of a
very large size, and exceptional purity, its value is compa-
rativelyinsignificant ; it takes, however, an excellent polish.

In the French regalia is, or was, a balas ruby, weigh-
ing 201% carats, and valued at 10,000 francs.

A large heart-shaped balas is set under the back cross
in the crown of England. It is in its natural condition,
and has received no polish from the lapidary. In colour
it resembles a dark red Morella cherry, and it is semi-
transparent. This beautiful stone was brought from




































188 INTRODUCTION OF EMERALDS INTO EUROPE

with their lives. By ordinary mortals the attempt to
obtain possession of them was ever a miserable failure,
and the road to the mines was white with the bones of
those who had perished at the hands of the griffins.
They could only be secured by applicatien to the Ari-
maspes, a nation of Cyclops, who sallied forth in armed
companies to fight and despoil their enemies, the jea-
lous guardians of the treasures of the earth.

W

j. [ R

FIGHT WITH ARIMASPES AND GRIFFINS.

Notwithstanding this and similar legends, it was long
believed that the ancients were unacquainted with the true
emerald, and that this gem was unknown in Europe until
the Spanish conquest of Peru. But of late years this be-
lief has been disproved. Many antique intaglios have been
found engraved upon emeralds ; and it is known that the
Romans imported them from the mines in the vicinity of
Coptos in Egypt. Those of Mount Zahara have been ex-
plored by the African traveller Caillaud, who cameupon the
workings abandoned by the Romans some centuries ago.































































THE CARBON DIAMOND. 209

CHAPTER XXV.

THE CARBON DIAMOND—ITS NATURE DESCRIBED—WHENCE IT IS PROCURED—
DIAMOND-CUTTING—ITS SUPPOSED PROPERTIES—SOME CELEBRATED DIA-
MONDS — THE REGENT —THE SANCY-—THE DIAMOND NECKLACE—THE
BORON DIAMOND.

“ Foremost of all amongst the glittering race— -

Far India is the diamond’s native place;

Produced and found within the crystal mines,

Its native source in its pure lustre shines:

Yet though it flashes with the brilliant’s rays

A steely tint the crystal still displays.. .. .

Its choicest setting, so have sages told,

Is the pale silver or the glowing gold;

And let the jewel in the bracelet blaze,

Which round the left arm clasped attracts the gaze.”

From the *“ Lapidarium" of Marbodus.
IT is a subject of great astonishment, and even of dis-
enchantment, to many persons, when they discover that
the sparkling, glowing, precious diamond is neither more
nor less than a bit of charcoal. This all-important fact
was first demonstrated by the chemists Lavoisier and
Guyton-Morveau. For several years previous it had been
known that the diamond was combustible. Sir Isaac New-
ton was the first to suspect it, founding his conjecture on
the great refractive power of the diamond ; and his sup-
position was confirmed in 1694 by the physicists of the
Academy del Cimento of Florence, who succeeded in
burning, in the focus of a powerful mirror, a diamond of
small size. Francis, Duke of Lorraine, soon afterwards
repeated the experiment, with a slight variation—burning
a diamond in a tremendous furnacefire. At a later
date, a French lapidary discovered that the precious
gem could defy the highest temperature, provided it was
sheltered from the air. But from these data no one had
(439) 14



210 ' DIAMOND CRYSTALS.

been led to infer the true nature of the diamond. Nor
could this be determined until after the discovery of oxy-
gen, hydrogen, and carbonic acid had opened up the way
to an accurate understanding of the phenomena of com-
bustion. It was then that Lavoisier in France, and Sir
Humphrey Davy in England, having burned a diamond
in oxygen, ascertained that the sole product of the ex-
periment was carbonic acid, and that the whole of the
diamond had been consumed. The diamond, therefore,
was evidently pure carbon. This demonstration, already
very sufficient, has been confirmed in our own time by
MM. Dumas and Strass, who, by submitting 7 vacuo a
diamond to the action of the voltaic current, converted
it into black and spongy charcoal, analogous to coke,
which they afterwards burned, in pure oxygen, also by
means of the voltaic battery. This experiment is now
constantly repeated in our laboratories, always providing
that the diamonds thus sacrificed on the shrine of Science
are small specimens and of inconsiderable value !

The diamond crystals are either rhomboidal dodeca-
hedrons, rhomboidal octahedrons, or polyhedrons with
twenty-four or forty curvilinear facets: while a tolerably
common form is that which the crystallographers call zemi-
tropical,—a form resulting from the oblique juxtaposition
of two crystals of twenty-four facets each. But we rarely
find these crystals with their edges intact ; nearly always
they occur as rugose and diaphanous grains, not at all
unlike thin fragments of quartz. It is through the
cutting and polishing they undergo, as we shall see
immediately, they acquire the regular forms and dazzling
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242 INDUSTRIAL IMPORTANCE OF YEWELLERY.

the fruit of the work of numerous generations of honest
workers ; when we remember that the discovery of such
a bauble has only been made at the cost of hardship
and fatigue, and of the sufferings of the poor slaves
doomed to the brutalizing labour of pounding, washing,
and testing the gemmiferous rocks, one cannot restrain
a feeling of indignation,—one can hardly repress an emo-
tion of shame!

The reader, we trust, will pardon us this protest—mis-
placed, perhaps—against what seems to us one of the
most flagrant aberrations of the human mind. And it is
but fair we should add, that this aberration has given
rise, at all times and among all peoples, to a prodigious
development of industrial and commercial activity.

“The use of precious stones, the different employ-
ments of which occupy upwards of two millions of
workers in all the countries of the world, independent of
the miners who discover, and the intermediaries who
speculate in them, could not be restricted without caus-
ing an immense disturbance to commerce, owing to the
immense amount of capital which they put into circula-
tion ; and these luxurious enjoyments, when we think of
the artistic work they encourage, do not deserve the
scorn and disdain with which they are sometimes
treated.”

Such, with some slight alteration, is the opinion of M.
Barbot, a French jeweller, and the author of a “ Treatise
on Precious Stones.” But his argument is as inconclu-
sive as it is old ; and we may reasonably ask whether the
millions of hands and the enormous capital which jew-
ellery occupies could not find elsewhere an employment






























252 PROPERTIES OF POTASSIUM.

ture. As for Calcium, it is prepared by decomposing its
chlorure with the aid of the battery, or by melting, in a
tube of iron well closed, a mixture of iodine of calcium
and iodine of sodium. .

The three metals to which our attention is now directed
are remarkable for their feeble density, their aptitude to
soften, fuse, and even volatilize at comparatively low tem-
peratures, and especially by their tendency to absorb
oxygen when brought in contact with air or water.

Potassium has a specific deusity represented by the
decimal fraction 0.865, that of water being taken as
unity = 1. It offers this surprising phenomenon—sur-
prising in a metal—that, if placed in a basin of water, it
will swim upon the surface, will ignite spontaneously, and
burn with jets of vivid flame, and incessant gyrations,
quick and irregular as those of a bird. It is in this way
easily transformed into Potask, which is soluble in water,
and communicates to it its alkaline reaction. Next to
mercury, potassium is the most fusible of all metals ; it
melts at 130° F.  Yet it will not volatilize except at red-
heat. Its colour is white, and when freshly prepared it
possesses a kind of metallic brilliancy, which it imme-
diately loses on exposure to the air. It can be preserved
.only by enclosing it in flasks of naphtha oil, hermetically
sealed.

Potassium has no direct application in the arts; but
its oxide Pofask, and the salts of which it forms the base,
by uniting with divers acids, play a considerable réle in
industry. Potash is a part of felspathic rocks and arable
soils; it enters as a salt into the composition of the tissues










































266 THE MANGANATKS.

ing, in a crucible heated red-hot, a mixture, in suitable
proportions, of binoxide of manganese, salt of nitre,
and hydrated potash. In this way we obtain a very
deliquescent vitreous matter, of a green colour, whose
aqueous solution, at first of the same colour, passes,
when further weakened, into violet ; and then into red.

This property, apparently so singular, which has pro-
cured for manganate of potash the name of the mineral
chameleon, and which our chemists utilize in certain ex-
periments, is easily explained. Manganate of potash, in
effect, decomposes water, absorbs its oxygen, and trans-
forms it—at first partially, then totally—into perman-
ganate. The latter salt is of a carmine red. The
intermediate violet tint is due to the mixture of the
manganate, not yet suroxidized, with the permanganate
already formed.

Manganate of soda is obtained by the same process
as manganate of potash, by replacing in the crucible
the salts of potash by the corresponding salts of soda:
the nitrate and carbonate. The manganates of soda
and potash are employed in chemistry as agents of oxi-
dization, decoloration, and disinfection. Condy’s Liquid,
now very widely used as a disinfectant, is simply a solu-
tion of permanganate of potash.

At the Universal Exhibition of 1867, the ingenious
process of Messrs. Tessier du Motay and Maréchal for
economically manufacturing oxygen gas excited con-
siderable attention. The essential agent in their process
is manganate of potash. When this salt, heated to red-
heat in a retort, has yielded up as much of its oxygen as
it can, there remains in the redoubt a mixture of sesqui-













































































































































EUROPEAN TIN-MINES. 313

the Swiss Confederation, Peru, and Bolivia, that Furope
and the United States draw the tin they require for their
consumption.

The oldest mines in Europe are those of Cornwall,
which seem inexhaustible. Long before the Christian
era, the Pheenician and Carthaginian navigators came to
the harbours of Britain in search of tin. After the de-
struction of Carthage, the trade fell almost entirely into
the hands of the Phoceans of Marseilles. They trans-
ported the British tin to Narbonne, which thus became
the general entrep6t of this merchandize. Spain, under
the Roman domination, also furnished to Kurope and
Africa sufficiently considerable quantities of tin ; but its
mines were abandoned, and were filled in, when, after
the invasions of the Barbarians, it became the battle
field alternately disputed and occupied Ly the con
quering hordes of the North and KEast. Since then,
the Spanish mines have never recovered but a seconed
ary importance. Some companies have been forned
in our own time for the extraction and tscatmnent of
the ores concealed beneath the suil of the Vemmnaum
but they seem to have obtained, fur waut of suffcu-
capital or favouring circumstancet, very unustiafeioey
results.

Towards the middle of the thirtess 43, cartuey Carney
began to take advantage of its tirsz.-.er 5o, wry s
quired, in this branch of metzl s:zes, fvtey, v ey
superiority, that Queen Elizaietn wst fr (pione o
gineers and workmen to improve tie Gian mpATIses
processes of the English mines.
























VARIOUS FORMS OF ANTIMONY. 321

Antimony, then, is a very brilliant, bluish-white metal,
easily reduced to powder, and very brittle. Its specific
gravity is represented by the decimal number 6.8. It
fuses at a temperature of 840° F. At white-heat it
volatilizes perceptibly, and without alteration, when
sheltered from the contact of the air; but in presence of
the oxygen of the atmosphere it burns with a very
luminous white flame, diffusing abroad abundant clouds
of smoke. When cold and solid it is not affected by
the air. It crystallizes easily when, after having been
molten, it is left to cool slowly. Its crystals are rhom-
boidal, resembling those of bismuth.

Antimony is affected by both sulphuric and nitric
acid, and by the agua regia. In combining with oxygen,
it may give birth either to the teroxide, or to antimoni-
ous acid, which is used in Dr. James's Powders. Its
compounds are dangerous poisons ; but some of them,
nevertheless, are employed in medicine as emetics and
caustics. They are classed under the generic and special
denomination of antimonials; just as we call mercurials
the medicines and poisons whose base is mercury.

Antimony is sometimes met with in the native state, but
always allied to a small quantity of arsenic. It is not-
ably found in this condition at Allemont, in Dauphiné.
It then presents itself under the form of small fragments
or lamellar crusts internally, rounded externally like turtles’
carapaces. But the only ore at all abundant is the tersul-
phuret, or ¢rude antimony, which exists in considerable
veins in numerous European countries—in Sweden, Eng-
land, Hungary, Bohemia, and in the departments of the

Lozere and the Puy-de-D6me in France.
(439) 21






“GLASS OF ANTIMONY.’ 323

brown, with a smooth shining fracture, resembling a kind
of brown enamel, and which is sometimes employed in
medicine.

“Glass of antimony ” is the product of the roasting of
crude antimony. It is looked upon as a combination of
oxide of antimony with the non-decomposed sulphide ;
it is, therefore, in reality a genuine oxysulphide of an-
timony. This substance is of a yellow colour, which
varies in intensity according as it retains in vitrefying a
greater or smaller proportion of sulphur. Its aspect is
vitreous, and its transparency eventually passes off after
contact with the air. It is employed in the preparation
of emetics, and for some industrial usages.

The black “glass of antimony,” or “medicinal regu-
lus,” is opaque, very thick, and of a shining black.
Formerly, it played an important part in pharmacy ; but
now-a-days is almost abandoned. Its composition does
not differ from that of the other “glasses of antimony,”
except in the proportions of oxide and sulphur which it
contains. It is also an intermediary product of the treat-
ment of the ore.

Chloride of antimony owes its name of “butter of an-
timony ” to the soft consistency which it possesses at the
ordinary temperature. It is a white, very fusible sub-
stance, which volatilizes at the temperature of dull red-
heat. * Butter of antimony ” is, moreover, deliquescent ;
it dissolves without alteration in a very small quantity of
water ; but if it be further diluted, it gives rise to an oxy-
chloride which precipitates under the form of a white pow-
der, known in the pharmacopceias as *“ powder of Algaroth.”

In surgery, chloride of antimony acts as a powerful
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MINES IN AS51A4. 335

executed on a gigantic scale, and the same may be said
of their metallurgical operations. Witness the enormous
masses of scorie, the residuum of their labours, which
have pointed out to explorers the site of the mines for-
merly wrought by the Romans, and most of which, in
our own days, have resumed their activity. Numerous
medals, found in these heaps of scorie, and in the ruins
of the miners’ works, prove, moreover, that the most
prosperous epoch of this industry in the Peninsula was
that of the earlier emperors.

Among the mines now of the greatest importance, we
may refer to those of the Rio Tinto, which have long
been worked by the Spanish government; those of
Tharsis and Huelva, worked by French companies;
those of Vulcano, San Miguel, and La Evidentia ; and,
finally, those of Bemposta, in Portugal, worked by an
Anglo-Portuguese company.

Copper is not wanting in Asia. Extensive deep
deposits occur in Armenia, between the Tokat, the
Euphrates, and the Anti-Taurus. Japan, too, possesses
some very rich beds, whose products are distributed over
the whole East, and are largely consumed in Hindustan.
The copper-mines of Armenia, for want of fuel and ways
of communication, have remained up to the present time
in a state of almost complete abandonment.

We now hasten to the New World, which Nature has
endowed with so many riches. Both Central and
Southern America, those classic lands of the precious










































SULPHURET OF LEAD. 349

carbonate, the sulphate, and the acetate of lead. The
oxides of this metal (massicol, minium, litharge) are em-
ployed in industry, as well as several other of its natural
or artificial compounds.

The best solvent of lead is nitric acid. Hydrochloric
acid attacks it with difficulty ; and the same is true of sul-
phuric acid, which unites itself to lead only when it is very
concentrated, and with the help of a raised temperature.
Itis for this reason that our chemists carry on in chambers
of lead the preparation on a large scale of ordinary sul-
phuric and nitric acid.

Lead is found in abundance in nature ; but in a native
state its occurrence is exceptional, since we can cite but
a single really authentic specimen—that which was found
by the Danish man of science, Herr Rathké, among the
lavas of the island of Madeira. Moreover, there is but
one ore from which we can extract this metal in notable
quantities, and whose working on a large scale proves re-
munerative. This is Ga/ena, or natural sulphuret of lead.
Carbonate of lead, which we meet with in some quarters,
and which is worked on account of its admixture of silver,
proceeds in itself from the decomposition of the sulphuret,
which it frequently accompanies, but without ever form-
ing of itself any extensive deposits.

Galena in its aspect resembles &lende (sulphuret of zinc)
and plumbago. It possesses a very marked metallic lustre.
Its colour is brighter than that of lead. Its fracture re-
veals all the stages of crystallization, from the large
laminary facets, the mere rudiments of cubes, to the
finest granular texture. Its powder, projected upon burn-
ing charcoal, decomposes: sulphur burns and is converted










































“ETHIOPIAN MINERAL” 363

a liquid stage; and its vapour, which is of a yellow-
brown, is condensed, when it cools, into little needles
of a beautiful vivid red. In warming it in contact with
the air we decompose it. It disengages itself from both
sulphuric acid and mercury in vapour.

Besides the native cinnabar, whose deposits we shall
immediately point out, we meet in commerce with cinna-
bar artificially prepared. This manufacture takes place
on a large scale in works where the principal business
is the metallurgical working of the ore. At Idria, for
example, they introduce into small wooden barrels 100
parts of mercury and 18 parts of pulverized sulphur.
The barrels revolve for three or four hours horizontally
around their axis, and the result is the black sulphide
named ¢ Ethiopian mineral.” This sulphide is after-
wards sublimated in vases of cast-iron hermetically cov- -
ered with baked earth, on whose sides the cinnabar con-
denses in red crystals.

In the same manner is the natural sulphide treated,
which is always of a red or violet-tinted brown, to obtain
the cinnabar fit for commercial purposes. It is only
when the natural or artificial cinnabar has been finely
pulverized, and even increased by the addition of a little
alkali, that its colour acquires its maximum of intensity,
and that it constitutes properly the wermilion so much
sought after, as everybody knows, for oil-painting or
painting in colours.

Native cinnabar is found in the primitive formations
and in the lower strata of the secondary formations, as
well as in the red sandstone and in the \imestone on W




























































AN UNCHANGEABLE METAL. 383

and 25 of distilled water. An experienced operator de-
termines with sufficient accuracy the standard sought for,
by comparing the action of this assaying liquor on the
marks of the strips of alloyed metal with its action on
those of the piece of gold submitted to the test.

Gold is the most unchangeable of all metals. Neither
air, nor water ; neither alkalies, sulphur, nor acids—not
even the most energetic, taken singly—have any influence
. uponit.

Its single solvent is the mixture of nitric acid and
hydrochloric acid, which has obtained the significant term
of agua regia, and which transforms the gold into the
condition of a sesquichloride (Au,CL). It is the solu-
tion of this salt in ether which constituted the awrum
potabile, the great panacea of ancient medicine. Chloride,
phosphorus, and arsenic are, moreover, the only bodies
which combine directly with gold under the influence
of heat.

The substance known in the arts as the “purple of
Cassius,” and which is employed to produce upon
enamels, porcelain, and crystal certain beautiful red or
rosy tints, appears.to be a combination of stannate of
gold and stannate of tin.

It is prepared, either by warming protoxide of gold
with a solution of stannate of potash ; or by evaporating
in a sand-bath a solution of 20 grains of gold in 100
grains of agua regia, recovering it afterwards by water,
. and adding to the liquid some fragments of tin; or,
finally, by fusing together in a crucible 1 part of gold,
% part of tin, and 4 or 5 parts of silver, and heating



384 IMPURITY OF NATIVE GOLD.

this alloy by azotic acid, which dissolves the silver, and
leaves the oxides of gold and tin in the state of com-
bination.

Gold is a metal naturally cosmopolitan. It has an
ubiquity, says M. Girardin, which yields only to that of
iron ; but while the latter is one of the most abundant
metals, gold, on the contrary, is one of the rarest. As,
moreover, it has little affinity for other bodies, simple or
compound, we find it always either in its native state,
or in a state of combination with tellurium or with
arsenic.

Native gold itself is never pure;; it is always alloyed with
silver, sometimes with palladium, iridium, iron, copper.
This ore, much more widely distributed than that of silver,
reveals itselfin three distinct geological conditions: some-
times it forms independent deposits ; sometimes it mixes
with metalliferous deposits; and, finally, it is sometimes
scattered in the alluvial-sands.

In the independent deposits, the ordinary vein-stone
of native gold is quartz; in which it occurs, either in
cubic or octahedric crystals, forming dendrites, or in bril-
liant ramifications. It is thus that our gold-seekers dis-
cover it in some provinces of Mexico, Peru, New Grenada,
Brazil; in Monte Rosa, Piedmont; in the country of
Salzburg, and in the valley of Oisans, in Dauphiné.

In the metalliferous deposits, such as the silver-mines
of Hungary, Transylvania, the Tyrol, Peru, New Grenada,
Mexico, the copper-mines of the Hartz and Sweden, the
mines of pyritose iron of Piedmont, Freiberg (Saxony),
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PLATINUM AND PALLADIUM. 399

brilliant parcels, rounded like wave-worn pebbles, and
more or less mixed with sand and gravel. It is worth
from 650 to 680 francs the kilogramme.

The ore of Siberia occurs in larger and more irregular
grains than the preceding; it is also less white, less
brilliant, and more difficult to purify ; but nearly the
whole of it is used up at the mint of St. Petersburg,
‘whence it is exported into other countries in the shape
of rough ingots or broken pieces of money. Pure
platinum, in ingots, is worth about 1000 francs per
kilogramme.

We have cited, among the metals to which platinum
is frequently allied, paZadium. In fact, it was in the
platinum ore, into which it enters in the proportion of
about g}y, that our brilliant chemist Wollaston dis-
covered, in 1803, palladium. This metal finds a place
among the precious metals, between silver and platinum,
to which it approximates in many of its properties. It
almost equals silver in whiteness and brilliancy, and far
surpasses it in unchangeability. It fuses only at the
highest temperature of the furnace; at white - heat
can be easily welded and soldered. It is ductile and
malleable ; may be drawn out into very thin threads, or
reduced into extremely thin leaves. It is neither affected
by oxygen, nor by the majority of chemical agents.
Sulphuric acid produces no effect upon it, and even
nitric acid will dissolve it only when warm; but, like
gold, silver, and platinum, it is easily dissolved, when cold,
in the agua regia.  Its density varies from 11.5 to 11.8.

From these data we see that palladium might rendex



400 CONCLUDING REMARKS.

very great services to industry and the arts, if, unfor-
tunately, its rarity, the difficulty of its extraction, and,
consequently, its price being much superior to its in-
trinsic value, did not restrict its use within the narrowest
limits. It has become, however, less rare in commerce
since the metallurgists have succeeded in extracting it
from certain gold ores—notably from the awro-poudre of
Brazil. This country, and the other gold-lands, furnish*
it now in somewhat considerable quantities, which are
utilized in the manufacture of instruments of precision,
and in the construction of the divided scales of astro-
nomical instruments. The divided limb of one of the
great circles of the observatory of Paris is made of
palladium. The dentists resort to it for mounting teeth
and false sets of teeth; but they employ it alloyed with
silver in the proportion of one-tenth.

It is much to be desired that the active researches of
the numerous miners who explore and work, in the New
World and in Australia, the deposits of the precious
metals, may lead to the discovery of ores rich in palla-
dium ; and that our chemists may succeed in rendering
easier and less costly the extraction of a metal whose
introduction into the domain of industry would be so
positive a benefit. No doubt it would leave very far
in the rear aluminium, the object formerly of so many
hopes, which have proved, in most cases, such unfor-
tunate illusions.
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AcID, definition of, 21.
Adelsberg, grotto of, described, 35, 36.
Agates, the, described, 103; localities
where usually found, 104; supposed
* virtues of, 104, 105; description of
the chalcedony variety, to5, 106:
sardonyx, 106, 107; carnelian, 107,
108; chrysoprase, 108, 109; helio-
trope, 109; ONyx, 109~ITI; proper-
ties of the onyx stated, 110; figured
agates, numerous kinds of, 1rx: spot-
ted van'pties of, 112; value of, 112;
description of the processes of cutting
and polishing, 112, 113. )
labandine, or al ine, described,

o
Alabaster, properties and characteris-
tics of, 66; varieties of, 67, 68; false
or gypseous, 68; mode of working,

A

Alfeni e, a variety of German silver,

Almandine, a variety of the garnet, 141.
Altissimo, Mont’, marble quarries of,

54 55

Alumgm, nature and uses of, described,
L

Aluminium, discovery of, 257, 258;
its properties, 259 ; its various uses,
260; the bronze so called, 260, 261 ;
value of in manufactures, 262.

Amethyst, properties of the common,
133 ; of the Oriental, 171, 172,

Amianthus, its antiquity, 155; descrip-
tion of, xsfl: uses of, 156.

Antimony, historical sketch of, 320;
derivation of the word, 320; various
designations of, 320; different forms.
321; compounds of, 322: glass of
antimony, what it is, 322; its chlo-
ride, 322; characteristics of the oxide
and chloride of, 323, 324.
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Antiparos, the grotto of, described, 35.

Antiquity, favourite marbles of, 48.

Aragonite, its properties, 31.

Arcy, the grottoes of, 37.

Aventurines, nature and uses of the
various, 115-%17; origin of the arti-
ficial, r15; two kinds of natural, 116,

BasaLT, ion of the composi-
tion of, 158 ; characters of, 159 ; phy-
sical aspect of, 160; remarkable ex-
amples of, 161, 162 ; uses to which it
is applied, 162.

Base, a chemical term, 21.

Ber'yl, the, characteristicsand properties
of, described and illustrated, 196, 197 ;
localities where found, 197, 198 ; va-
rieties of, 199; origin and significa-
tion of the word, 199.

Bismuth, colour, density, and crystals
of, 356; how and where found, 357;
applications of, 358 ; varieties of, 358 ;
medicinal uses, 359.

Black-lead. —See GRAPHITE.

Blue John Cavern, in Derbyshire, 37.

Boron, a fixed and solid metalloid, 229 ;
how discovered, 229; mode of pre-
paring, 230; its properties, 231.

Brass, composition of, 342; properties
of, 343; varieties of, 343; uses of,

344. ..
Breccia marbles, the, description of, so.
Britannia metal, uses of, r\2'195: compo-
sition of, according to Mr. Phillips,

BrQit9i6sh marbles, varieties of, 64 ; manu-
facture of, 65, 66

Bronze, manufacture of|, described, 344 ;
several varieties of, 345; process of
tinning, described, 345-347.

CAILLAUD, the French traveller, his
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48 known to the ancients, 48 : used
in statuary, 49; different kinds of,
shell, 49" vanegated, 49: morella,
49, so; cipolin, s0; geecu. so;
veined, so; smooth and saccharoid,

INDEX.

Parian marble, value of, 6o, 63.
Paris, built of shells, 40. .
Paris, plaster of, 71; its constituent

parts, 72; its qualities, 73; agricul
_ tural uses of,

s1; marble quarries described, sI-

F marble quarries of Mount,

s ; Greek marbles, m marbles
ound in the British Isl; 64-66.
Marble manufacture, brief account of,

65.

Marcassite, composition of, 232; pro-
perties of, 233. . .
Mercury, natural fluidity of, 259: its
poisonous properties, 359, 360; its
uses and value known to the ancients,
360; how characterized:by Geber,
360; general properties of, 361 ; mines
of, 364, 36s; importance in art and
science, 365 ; its oxide, 365, 366; dis-
?‘otyellz of th;_: explosivF 66t 33““1
ulminate of mercury,” 366, .
Metals, their leading c‘nracteristics,

18; their colours, 1g; their densiatr
or specific gravity, 19-24; their al-
loys, 20; various combinations, 20;
their scientific classification, 23; their
various degrees of fusibility, 24 ; their
comparative malleability, ductility,

and tenacity, 25.

Metals, distinctions between the com-
mon and precious, pointed out, 246,
247 ; divisions of, 248; first, second,
and third sections of, enumerated,
249 ; fourth, fifth, and sixth sections,
250, 251.

Mica, varieties of, 150; its various ap-
plications, 151, 152.

Morella, varieties of marble so called,
49, 50. :

Nicker, when discovered, 290; its
composition described, 290; ‘its va-
rieties, 291, 292; copper nickel, 291;
gray nickel, 292

Nummulite formation, the, 3.

OBSIDIAN, its characteristics, 113.

Olivine, character, uses, and properties
of, 137, 138.
nyx, a variety of agate, 1o9; speci-
mens of, 110; marvellous properties
of, 111,

Opal, varieties of, 119; fire-opal and
Oriental opal, 121; varieties of the
Oriental opal, 122, 123 ; some remark-
able opals, 124 ; how they are cut,125;
marvellous properties of the, 126,

127,
Oxy-hydrogen gas, how obtained, 267.

PaLLADIUM, properties and uses of,
399, 400.

[
Pen’t'iot, a compound of silica and mag:
nesia, 138,
Petrifying springs, examples and ex
planation of the action of, 32, g}
Platinum, its introduction into Europe,
392; where found originally, %3
394; itscharacters, 394; itsuses, 305
its value in commerce, tﬁgﬁ: its ore,
396; extraction from the ore, 397,
398; its mines and deposits, 398, 399:
adium found in platinum ore, 3%9-
Phny quoted, 193. . )
Porphyry, description_of, l?a: its varie:
ties, 92, 93; Decorative Porphyry,93:
tian, g4 ; Grecian, gs; European
kinds of, 96, g7; commoner vane
ties, 97, g8. L.
Portland cement, composition of, 75.
Potassium, nature and properties of,
252 salts of, 253.
Pouchet quoted, 4o. .
Pumice-stone, why so called, 162; its
nature and properties, 162, 163; where
btained, 163; its « 1 uses,

163, 164. .
Pyrope, a variety of garnet, described,
141

QUART?Z, various species of, 82; quartz-
ose sandstone, 84. i
Quicklime, process of preparing, 44

ROSSO ANTICO, a variety of Italian
marble, 64,
Ruby, a precious stone, 172; the so-
led Oriental, described, 172, 173
its supposed magical pl‘?Feﬂ.leS, 174
175 ; story of a, told by Tollius, 174;
some famous specimens of, 175; the
spinel ruby described, 176; some-
thing about balais rubies, 177 : value
of the ruby, 178; mode of cutting,
179.

SACCHAROID, a variety of marble, 51.
Salt, a chemical term, defined, 21.
Sandstone, its constituerit elements, 83:
its varieties, 83 ; ferruginous, 84; car-
boniferous, 85; monumental, 87.
Sapphire, a blue variety of corundum,
179; remarkable specimens of the
Onental or true, 179, 180; engraved
sapphires described, 181 ; imaginary

curative properties of, 181, 182; the
sappare or disthéne, 182, 183.



INDEX.

Sardonyx, properties and characters of
e, 106, 107.

Scagliola, a kind of stucco, 74 ; prepara-
tion of, 75, 76. |

Serpentine, 98 varieties and sub-varie-
ties of, gg-101 ; uses and commerci
value, 101.

Silica, oxide of silicium, 76 ; its radicle,
silicon, 77; silicic acid, 78 ; varieties

of, 78.

Silver, compared with gold as a pre-
cious metal, 367, 368; its defects,
368 ; its good qualities, 369; used as
currency, 369 ; its value as an indus-
trial element, 370; its crystals, 371;
its use in the composition of marking-
ink, 372; its ores, 373, 374 ; its more
important deposits, 374-376 ; pro-
cesses of extracting, descnbed, 376,

77 ; coined for money, 377.

Silver, German, so-called, its composi-
tion and various uses, 292-294.

Slate, argillaceous, described, 165 ; va-
rieties of, 166, 167,

Sodium, its properties, 253, 254; car-
bonate of soda, its preparation and
uses, 254 ; the phosphates, 255.

Stalactites and stalagmites described,

34; their various fantastic forms, 3€,

37.

Statuary marbles described, 49.

Steatite, or soapstone, varieties of, 154

Steel, process of manufacture of, ex-
pl d, 280, 28z ; ’s patent,
282 ; Damascene steel, its properties
and value, 282, 283; manufacture of
steel blades, 283.

Strass, its use in mock jewellery, 244 ;
preparations of, 245.

Stucco, its composition, 74.
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TALc, characteristics of, 152; its varie-
ties described, 153, 154.

Theoﬁhmtus quoted, 193, 194.

Tin, known to the ancients, 310; pro-
perties of, 310, 311; principal mines
of, d;rz, 313; the ancient and modern
trade in, 314, 315; domestic uses of,
316; compounds of, 316, 317; mode
of testing the purity of, 317; pre-
parations of, 317, 318; perchloride of,
318; bisulpfnde of, 318, 319; used as
¥ painters’ bronze,"” 319.

Tomlinson quoted, 65.

Topaz, a precious stone, 184 ; varieties
of, 184 Oriental, 184; Indian, 185
Brazilian, 185, 186; value of, 186;
imaginary virtues of, 187.

Touchstone, used in assaying, 86.

Tourmaline, constituents of, 139.

Tripoli, where found, 148; animal ori-
gin of, 149. .

Turquoise, colour of, 237; species of,
237; characters of, 237; composition
of, 238; i p ition: P
ing ti:e, 238 ; story of, told by Boetius

de Boot, 238, 239; virtues of and allu-

sions to, 239 ; mode of cutting the, 240.

ULTRAMARINE, notes upon, 134.

Zinc, known to the ancients, 302 ; char-
acteristics of, 303, 303; its use in gal-
vanization, 303 : varieties of, 304;
combinations of, 305; deposits of,
305, 306; industnal value of, 307,
308 ; chlorideand sulphate of, 309, 310.

Zirconium, a rare metal, 144 ;_its oxide,
zirconia, 144 ; zircon described, 144
varieties of, 145, 146; zircon hyacinth,
146 ; zircon jargon, 147.
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HE CORAL ISLAND: A Tale of the Pacificc. With Tllustra-
tions. Post 8vo, cloth. Price 3s.

T ARTIN RATTLER; or, A Boy’s Adventures in the Forests of
1 Brazil. With Illustrations. Post 8vo, cloth. Price 3s.

HE DOG CRUSOE AND HIS MASTER: A Tale of the Western
Prairies. With Illustrations. Post 8vo, cloth. Price 3s.

'HE GORILLA HUNTERS: A Tale of Western Africa. \With
Illustrations. Post 8vo, cloth. Price 38

YHE WORLD OF ICE; or, Adventures in the Polar Regions
With Engravings. Post 8vo, cloth. Price 3a.

T. NELSON AND SONS. LONDON. EDINBURGH, AND NEW YORK



INelsons’ At Gift- B3 goks.
AN ENTIRELY NEW. SERIES OF FIRST-CLASS AND RICHLY ILLUSTRATED
WORKS ON PHYSICAL SCIENCE.

EDITED AND TRANSLATED BY W. H. DAVENPORT ADAMS.

“This Beries of Works has done much to advance the popularizing
of Science.”—DAILY TELEGRAPH.

ATURE; or, The Poetry of Earth and Sea. From the French of
Mxx. MroaeLET. With upwards of Two Hundred Il tions drawn
specially for this Work by GracoxmeLLI (Illustrator of ‘ The Bird”), and En-
graved by the most eminent French and English Artista. Imperial 8vo, cloth,
richly gilt. Price 12s. 6d.
Tak Tixxs.—*' Of Gi 11i’s designs it is impossidle to speak too highly, for
their grace, their tenderness, their variety. Mme. Michelet writes like a cultivated
woman; she worships Nature and loves Literature.”

INHE BIRD. By JuLes MICHELET, Author of ¢ History of France,”
&c.  Illustrated by Two Hundred and Ten Exquisite Engravings by Gia-
coMBLLI. Imperial 8vo, full gilt side and gilt edges. Price 10s. Gd.
‘WESTMINSTER REVIEW.—‘ The translation seems to be generally 1well executed;
and in the matter of paper and printing, the book is almost an ouvrage de luxe.
The illustrations are generally very beautiful.”

HE MOUNTAIN. From the French of JULES MICHELET, Author

of “The Bird,” &c. With upwards of Sixty Illustrations by PErcIvaL
S8KELTON and CLARK STANTON. Imperial 8vo, cloth, richly gilt. Price 10s. 6d

THE TiMes.—‘‘ Well worth a translator's trouble; for its prose is not less

pictorial than the landscapes by Percival Skelton; which make it a valuable book.”"

HE MYSTERIES OF THE OCEAN. From the French of
ARTHUR MaNGIN. By the Translator of ‘““The Bird.” With One Hun-
dred and Thirty Illustrations by W. FREEMAN and J. NoEL. Imperial 8vo, full
gilt side and gilt edges. Price 10s. 6d.
PALL MALL GAZETTE.—‘‘ It is an account, complete in extent and tolerably
Jull in detail, of the Sea, and is eminently readable....The tllustrations are
altogether excellent.”

HE DESERT WORLD. From the French of ARTHUR MANGIN.
Translated, Edited, and Enlarged by the Translator of ‘‘ The Bird,” by
Michelet. With One Hundred and Sixty Illustrations by W. FREEMAN, FouL-
QUIER, and YAN D’ARGENT. Imperial 8vo, full gilt. Price 10s. 6d.
BRITISH QUARTERLY REVIEW.—‘‘ 4 charming and very attractive book."”

ARTH AND SEA. From the French of Louis Ficuier. Trans-

lated, Edited, and Enlarged by W. H. DAVENPORT ADAMS. Illustrated

with Two Hundred and Fifty Engravings by FREEMAN, GIACOMELLI, YAN

D’ARGENT, PRIOR, FOULQUIER, RIou, LAPLANTE, and other Artists. Im-
perial 8vo. Handsomely bound in cloth and gold. Price 10s. 6d.

SATURDAY REVIEW.—* This i8 another of those handsome and popular science
manuals, profusely and beautifully illustrated. Physical geography has not often
been so picturesquely treated, and the English publishers are to be congratulatui
on this volume.”

7. NELSON AND SONS, LONDON, EDI\NBURCH, AND NEW YORK



he XOrize Tibrarp of Hlrabel and ZX dbenture

Price TWO SHILLINGS EacH.
ExTRA FooLscaP, CLOTH. CoPIOUSLY |LLUSTRATED.

AFAR IN THE FOREST; or, Pictures of Life and Scenery in
the Wilds of Canada. By Mrs. TraiLt, Author of ‘“‘The Canadian
Crusoes,” &c. With Coloured Frontispiece and Vignette. and Twenty-two En-
gravings on Wood.
ICTURES OF TRAVEL IN FAR-OFF LANDS. A Com-
panion to-the Study of Geography.—CENTRAL AMERICA. With Fifty
Engravings.

ICTURES OF TRAVEL IN FAR-OFF LANDS. —SoutH
AMERICA. With Fifty Engravings.

OUND THE WORLD. A Story of Travel Compiled from the
Narrative of Ida Pfeiffer. By D. MURRAY SMITn. With Tinted Frontis-
piece and Vignette, and Thirty-Five Engravings on Wood.

UINED CITIES OF BIBLE LANDS. By the late Rev. W,
K. TweepiE. With Tinted Frontispiece and Vignette, and Sixty En-
gravings. .
HE VA1LEY OF THE NILE: Its Tombs, Temples, and Monu-
ments. By W. H. DAVENPORT ADaMs. With Forty-two Engravings op
Wood.
OCTOR KANE, THE ARCTIC HERO. A Narrative of his
Adventures and Explorations in the Pclar Regicns. By M Joxes. With
Coloured Frontispiece and Vignette, and Thirty-five Engravings on Wood.

OME AMID THE SNOW ; or, Warm Hearts in Cold Regions.
By CapTAIN CHARLES EDE, R.N. With Tinted Frontispiece and Vignette,

and Twenty-eight Engravings on Wood.
IFE AND TRAVEL IN TARTARY, THIBET, AND CHINA.
Being a Narrative of the Abbé Huc’s Travels in the Far East. By M.

JonNes. With Coloured Frontispiece and Vignette, and Fifty Engravings on
Wood.

INEVEH AND ITS STORY. By M. Jones. With Co.oured
Frontispiece and Vignette, and Fifty Engravings on Wood.

UADRUPEDS : What They Are, and Where Found. A Book of
Zoology for Boys. By CAPTAIN MAYNE REIp. With Coloured Frontis-
piece and Vignette, and Nineteen Page-Engravings on Wood.

LOWER STORIES AND THEIR LESSONS. A Book for the
Young. With Coloured Frontispiece and Vignette, and Numerous Illus-
trations.

\ TONDERS OF THE PLANT WORLD:; or, Cuﬁosities of Vege-
table Life. With Notices of Remarkable I’lants, Trees, and Flowcrs
With Eighty Engravings. .

T. NELSON AND SONS LONDON, EDINBURGH. AND NEW YORK.



et &ift-BBooks for the "Young.

L ARY HOWITT'S POEMS OF NATURA.L HISTORY FOR

THE YOUNG. Ilus d with upwards of One Hundred Drawings by
H. Giacoxxuyt, Illustrator of *““ The Bird' by Michelet. Square 8Svo, cloth,
richly gilt. Price 6a. 6d.

Tas ScoTanan. —'* Nothing better calenlated to inculeats in children o lows of
nature, and sympathy for animals, could de devised than such elegant and fow
tag poems.  Of the {llustraiions it is enough lo say, that for fertility and delicacy
of fancy, and elogance of evecution, they could not be surpassed.”

'BIRDS AND FLOWERS, AND OTHER COUNTRY THINGS
By Mary Howirr. Iliustrated with upwards of One Hurdred Drawing

Ly H. GiacouELLY. Sguare 8vo, cloth, richly gllt. Price 6s. 6d.
SATURDAY REviEW.—* The illustrations are true to nature, and full of spirit”

HE WORLD AT HOME: Pictures and Scenes from Farof
Lands By MARry and Evizanesrm Kirsy. With upwards of One Hun
dred and Thirty Illustrations. Small 4to, cloth, richly gilt. Price 6s.
The Tiuzs.—* An admiradble collection of adventures and incidents in forcign
lands, glsaned largely from foreign sources, and excellently illustrated.”
BRITISR QUARTERLY Revizw.—‘‘ 4 very charming book; one of the best popw-
lar wonder-books for young people that we have seen. No better Aas appeared this
scason.”

OOMPANION VOLUME TO * THE WORLD AT HOMK.”
HE SEA AND ITS \WWONDERS. By MaRry and ELizasrtd
KirBy. With One Hundred and Seventy-four Illustrations. Small 4o,
cloth, richly gilt. Price 6s.
MORNING PosT.— ‘' If literary and artistic effect can induce one to take to the
study of Nature's Book, this work ought to prevail.”

NELSON'S HOUSEHOLD SERIES OF STANDARD FAVOURITES.

TAE HOUSEHOLD ROBINSON CRUSOE, CAREPULLY REPRINTED FROM TOE
ORIGINAL EDITION.
HE LIFE AND STRANGE ADVENTURES OF ROBINSON
CRUSOE, OF YORK, MARINER. WRITTEN BY HIMSELF. WITH AN
INTRODUCTORY MEMOIR oF DANIEL DE FOE, A MEMOIR OF ALEXANDER SEL-
KIRK, AN ACCOUNT OF PETER SERRANO, and other Interesting Additions.

Illustrated with upwards of Seventy Engravings by KreLey HALSWELLE, &8
Portrait of De Foe, a Map of Crusoe’s Island, De Foe’s Tomb, Facsimiles of

Original Title-Pages, &c. &c. Crown 8vo, cloth extra, gilt edges. Price 6s.

HE SWISS FAMILY ROBINSON; or, Adventures of a Ship-
wrecked Family on a Desolate Island. A New and Unabridged Trans-
lation. With an Introduction from the French of CHARLES Nobrer. Illus-
trated witl: upwards of Three Hundred Engravings. Crown 8vo, cloth extra.
Price 6s.
THE SPEOTATOR. —*‘ We never met the child yet whom this story did not fasci-
nate; and {f some publisher would have {¢ translated in its old fulness, we belicve
it would have a success like that of * Uncle Tom's Cabin.’*

T. NELSON AND SONS. LONDOMN, EDINBURGH, AND NEW YORR



- HAhe ‘Prize Tibrarp of Tsiietorp and Trabel.

New Volume of Travels, Beautifully Illustrated.
PAIN AND ITS PEOPLE. A Record of Recent Travel. From
the French of M. Porrou. With Historical and Topographical Notes. One
Hundred and Fifty Original Illustrations by V. FouLQUIER. 8vo, handsomely
bound in cloth, gilt edges. Price 10s. 6d.

““ M. Poitow has written frankly, but brightly; and his pages are not less dis-
tinguished by French vivacity than by French lucidity. They are eminently read-
able; and {f they pretend to no great depth of reflection, they sketch the present
condition of Spain—they delineate its landscapes, they cull the choicest episodes of
its history, and touch upon the more conspicuous features of the Spanish character
—with unfailing good sense, quick discrimination, and iderable felicity.”

l ANE’S ARCTIC EXPLORATIONS: The Second Grinnel Ex-
pedition in Search of Sir John Franklin. With Eight Steel Plates and
Sixty Woodcuts. Crown 8vo, cloth extra, gilt edges. Price 6s.

ISSIONARY ENTERPRISE IN MANY LANDS. A Book

for the Family. By H. L. L., one of the Authors of ‘“ Hymns from the

Land of Luther,” &c. New and Enlarged Edition. With Eight Illustrations.
Crown 8vo, cloth. Price 5s.

AURY'’S PHYSICAL GEOGRAPHY OF THE SEA. With
Thirteen Charts, printed in Colours. 8vo, cloth. Price 5s.

HISTORY OF BRITISH INDIA. By HueH MuURraAY, Esq.,
F.RS.E. With Continuation. Crown 8vo, cloth. Price 6s. 6d.

OLLIER’S HISTORY OF ENGLAND. To which is added the
History of our Colonial Empire. Crown 8vo, cloth. Price 7s. 6d.

HISTORY OF SCOTLAND. By thelate Rev. JAMES MACKENZIE,
With Numerous Illustrations. Crown 8vo, cloth. Price 7s. 6d.

PICTURES FROM SICILY. By W. H. BarTLETT, Author of

‘‘ Jerusalem Revisited,” “ The Pilgrim Fathers,” &c. A New Edition, Re-
vised and Brought Down to the Present Time. With Eight Steel Plates and
Forty-eight Engravings on Wood. Crown 8vo, cloth. Price 3s. 6d.

ISTORY OF THE CHURCH OF CHRIST. With a Special

View to the Delineation of Christian Faith and Life. (From A.p.1t0A.D.

813.) By the late Rev. IsLay Burns, D.D., Glasgow. Crown 8vo, cloth.
Price 3s. 6d.

IBLE HISTORY, in Connection with the General History of the

World. With Notices of Scripture Localities and Sketches of Social and

Religious Life. By the Rev. W. G. BLAIKIE, D.D. 12mo, 470 pages, with Maps.
Price 3s.

T. NELSON AND SONS, LONDON, EDINBURGH, AND NEW YORK.



Fllustrated XBooks of Science and Tiistorp.

HE BURIED CITIES OF CAMPANIA ; or, Pompeii and Her

culaneum : Their History, their Destruction, and their Remains. By W.

H. DAveENPORT ADAMS. With Fifty-seven Engravings and a Plan of Pompeii
Post 8vo, cloth. Price 2s. 6d.

ARTHQUAKES AND VULCANOES: Their History, Pheno
mena, and Probable Causes. By MuNeo Poxrton, F.RSE Wit
Forty-six Engravings. Post 8vo, cloth. Price 2s. 6d.

NTERPRISE BEYOND THE SEAS; or, The Planting of ow
Colonies. By J. H. Fyre. With Seven Illustrations. Post 8vo, cloth
Price 2s. 6d.

HE LAND OF THE NILE: An Historical and Descriptive Ac-

count of the Antiquities of Egypt. With Anecdotes of Travel, and

Glimpses of Egyptian Life. By W. H. DAVENPORT ADAMS, With One Hur
dred Engravings. Post 8vo, cloth. Price 28 6d.

LIGHTHOUSES AND LIGHTSHIPS: A Descriptive and His-

torical Account of their Mode of Construction and Organization. By W.
H. DAVENPORT ADAMs. With Seventy Illustrations from Photographs and
other sources Post 8vo, cloth. Price 2s 6d.

MERCHANT ENTERPRISE; or, Commerce and its History
from the Earliest Times. By J. H. FYyFE. With Six Illustrations. Post
8vo, cloth. Price 2s. 6d.

HE QUEEN OF THE ADRIATIC; or, Venice Past and Pre
sent. By W. H. Davexrorr Apams. With Thirty-one Engravinge
Post 8vo, cloth. Price 2s. 6d.

YEMPLES, TOMBS, AND MONUMENTS OF ANCIEXNT

L. GREECE AND ROME. A Description and a History of the most Re:
markable Memorials of Classical Architecture. By W. H. DAVENPORT ADANA
With One Hundred Illustrations. Post 8vo, cloth. Price 2s. 6d.

TRIUMPHS OF INVENTION AND DISCOVERY. By
H. Fyre. New Edition. With Seven Engravings. Post 8vo, cloth
Price 2s. 6d.

—_——

IFE IN THE PRIMEVAL WORLD : Founded on MEUNIER'S
“Les Animaux d’Autrefois.” By W. II. DAVENXPORT Apams. With
Eighty-nine Engravings. Post 8vo, cloth. Price 4». 6d.
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