








Fig. 28.—First wash of the Diamond-yielding Soil in Brazil.
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PREFACE.

IT would be easy for any one who had sufficiently pre-
pared himself by previous study to write a purely scientific
work on the subject of precious stones; but this is not
the intention of the present writer, who aims at interesting
a wider class of readers than a work of the kind indicated
would reach.

In addition to the strictly scientific information to be
given regarding precious stones, there are connected with
them a great many facts not less interesting, and equally
important for the public to know. To these we have
devoted several sections of the following work.

In our times precious stones are used almost ex-
clusively for the purpose of ornament, but in former
times the case was very different. By reference to the
authors of antiquity, as well as to those of the middle
ages and the Renaissance, we have shown the important
part that they then played, and what ideas prevailed
regarding them.

"From the thousands of fables and superstitions of
which precious stones have been the subject, we have
selected a certain number. In doing so we have dis-
regarded those calculated only to interest the curious,
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and have chosen such as were likely to instruct and
enlighten.

In Parts iv. and v. it was necessary to introduce some
of the elements of crystallography, without. which those
two important chapters would have lost a great part of
their value. We have treated the subject, however, as
briefly as possible, but, at the same time, in a strictly
scientific manner. To attempt to popularize science, by
stripping it, as is so often done, of that which constitutes
its very essence, is not to popularize, but to disfigure and
travesty it.

The part devoted to counterfeit precious stones will
not be one of the least useful. The facts which it con-
tains will carry their own teaching with them, and of
this the purchasers of precious stones will know how
to avail themselves.

In another part the methods are explained, by means
of which modern savants have succeeded in producing
the majority of the precious stones. These methods,
and the remarkable results obtained by the employment
.of them, have hitherto remained locked up in collections
of scientific papers, or in special treatises. We are glad
to have had the opportunity of first making' them known
to the public at large.

The illustrations interspersed through the book all re-
produce as accurately as possible by engraving the ob-
jects they profess to represent, and none of them are
fancy sketches. The utmost care has been bestowed on
this department; for, if the engraver’s art is one of the
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most powerful means of spreading knowledge, it can only
be so by the exact reproduction of nature.

Lastly, we have constantly endeavoured to arrange
facts according to their natural relations, so as, by the
mere exposition, to exhibit, in a succinct: form, a notable
stage in the development of the human mind, both from
an intellectual and a scientific point of view.

LOUIS DIEULAFAIT.
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DIAMONDS

AND

PRECIOUS STONES.

PART L

Pricious SToNEs: their Origin; Geological Position; Physical
Characteristics; Optical and Electrical Properties; External
Characteristics ; Susceptibility to the action of Light and Heat.

« The jewel that we see, we stoop and raise;

But that we do not see, we tread upon,

And never think of it.”
IN the following pages we intend to treat not
merely of precious stones strictly so called—that is,
such mineral substances as have in all times at-
tracted the attention of man by their hardness,
their brilliancy, their colour, their scarcity, &c., but
also of a certain number of productions which have
nothing in common with the true precious stones,
either in composition or origin, but which as articles
of finery and adornment play precisely the same
part as the latter.

When we contemplate the boundless wealth of

nature we might imagine tilat the number of precious
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stones would be unlimited; but this, as we shall
see, is far from being the case. We must remark,
however, that it is impossible to draw a hard and
fast line between the most common pgrecious stones
and ordinary stones, since we have here a particular
case of the grand law formulated more than a
century ago by the illustrious Linnaus: Naiura
non facit saltus—* Nature never makes a leap.”

ORIGIN OF PRECIOUS STONES.

All precious stones are transparent, or at least
translucent, from which it may be concluded that
the matter of which each consists is homogeneous.
Now this homogeneity could never have been
attained by the mixture of their elements in the
solid state, however finely these may have been
pulverized, and hence they must have been in the
condition of either gases or liquids. Nature has a
multitude of means by which these transformations
of matter are effected, all referable to three general
processes i—

1st. Direct fusion of the substance by the action
solely of heat.

_ 2d. Dissolution of the substance by the aid of
foreign substances at variable temperatures.

3d. Bringing together, in the state of vapours, sub-
stances destined to become the elements of the stone.



—Igneous Rocks; the Volcano of Jorullo, in Mexico.

Fig. 1.
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From the point of view of their formation, there-
fore, precious stones may be naturally divided into
two classes.

The first comprehends stones produced by direct
fusion, by crystallization in an excess of their
melted substance, by volatilization of their elements;
in a word, by the direct intervention of heat.

The second includes stones which have been
formed in the midst of a solution of which water
has been generally one of the constituent elements.

Hence some precious stones are met with in those
portions of our globe which have been subjected
to a high temperature, while others are found in
those that have never supported such a temperature,
or what comes to the same thing, that have been
perfectly cooled at the period when they furnished
to the water the elements of the stones of which we
are speaking.

It is therefore of some importance to distinguish
those portions of our globe which have been sub-
jected to the action of fire from those that have not;
and this is easily done.

GEOLOGICAL POSITION.

When we consider the solid part of our globe
we recognize immediately its division into earth,—
using that word in its agricultural sense; and stones
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—more or less detached, or in the state of continu-
ous rocks. The least examination shows further,
that this earth itself is composed to a great extent
of stones gradually decreasing in size; so that we
easily arrive at the well-established conclusion that
the earth and the stones have the same origin.

If then, in thought, we remove from the surface
of the land the earth, whose thickness indeed is
very inconsiderable, we perceive that the solid part
of our globe consists exclusively of rocks.

These rocks are divided into two great classes:
one formed of melted materials, like the lavas of
our modern volcanoes; the other produced by seas,
rivers, and lakes of ancient periods, in the same
manner as we see deposits accumulated by the
waters in our own time. The first are called zgwe-
ous rocks; the second, sedimentary.

The Igneous Rocks, pushed from the interior of
the earth in a plastic state, lift themselves above
the surface of the soil in irregular shapes, in pre-
cipitous peaks, or vast cones, and sometimes in
those basaltic columns whose aspect is so striking
and impressive.

The accompanying cut exhibits a good example
of these basaltic rocks, but we may remark that
columnar basalt is comparatively rare, and that
igneous rocks in general possess no regularity of
structure. Very frequently they are intersected by
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cracks in all directions—a feature produced by the
contraction resulting froom cooling.
The Sedimentary Rocks present an aspect so

Fig. 2.—Horizontal Columnar Basalt at St. Helena.

completely different from that of igneous forma-
tions, that they may be recognized at a great dis-
tance, even by inexperienced eyes. Being deposited
in water in parallel layers, they have preserved the
same disposition after being left dry. Sometimes,
indeed, the horizontal layers have been singularly
displaced from their original direction: sudden
changes and movements of the soil have tilted them
up and contorted them; but still the parallelism of
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thé strata, and their disposition by successive layers,
is nearly, always clearly discernible. Fig. 3 is an

Fig. 3.—Structure of Sedimentary Rocks.

example of sedimentary rock, and it shows very
distinctly the regularity of structure which these
rocks usually display.

Beyond this general distinction there is another,
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less prominent pethaps, but quite as

9
definitely

marked. The remains of mytiads of animals and

Fig. 4.—Trilobites.

«, Paradoxides bohemicus. &, Phacops latifrons.

plants have been left age after age in the sediments

of the different eras; these remains are known as

Fossils. They reveal forms of life very different

from those that exist in the present cond

ition of our

globe; and their dominant races, long since extinct,
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have furnished names for remote eras,—for all the
geological ages, indeed, included between the azoic
age and the age of man.

With the high temperature of the igneous forma-
tions, life was incompatible; consequently no fossil

Fig. 7.—Fossil Dragon-fly of the Secondary Epoch.

ever appears, or possibly could appear, in rocks of
this kind. In sedimentary formations, on the con-
trary, such remains abound, and furnish another
excellent means of distinguishing them from the
igneous rocks.

A few illustrations will exemplify types of animal
and vegetable fossils incident to different periods.
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Figs. 4, 5, and 6 represent animal and vegetable
forms that existed in a period incalculably remote,

Fig. 9.—Terebratula. Fig. 10.—Mammillary Ammonite.

and are found in rocks belonging to what has been
called the primary or palaozoic period.

Those represented by Figs. 7, 8, 9, and 10 ap-
pertain to the secondary formations, such as the
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oolite or jurassic formation, named from the Jura
Mountains, in whose rocks such specimens are

Fig. 11.—Cerithium
thiara,

Fig. 13.—Cancellaria
cancellata,

Fig. 12.—Gigantic Cerithium.

found; and the cretaceous period, or period of the
chalk, next in order of time.

To the cretaceous period succeeded the tertiary
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formation, in which are found such shells as those
represented by Figs. 11, 12, and 13. By this time
creatures had begun to appear bearing a strong

Fig. 14.—The Great Palzotherium.

resemblance to those of the present period. Figs.
14 and 15 illustrate characteristic types.

After the tertiary formation comes the post-ter-
tiary or quarternary formation, in which the animals
are quite analogous to those of our own period.

If we inquire of chemistry what is the composi-
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tion of the two grand classes of rocks above-men-
tioned, we obtain this simple answer:—The calcare-
ous element predominates in all sedimentary for-
mations (excepting the most ancient); silicious and
aluminous elements in igneous formations.

Fig. 15.—The Common Anoplotherium.

Consequently, stratification, presence and often
extreme abundance of fossils, great preponderance of
the calcareous element, are the unmistakable char-
acteristics of sedimentary formations. Aésence of
stratification, complete absence of jfossils, great pre-
ponderance of the silicious and aluminous elements,
are the characteristics of igneous formations.

" Now if we investigate the chemical composition of
precious stones, we shall find that the greater num-
ber of those which really merit this appellation, are



GEOLOGICAL POSITION. 15

principally formed of silica and alumina, or of one
of these two substances. It follows, then, that
precious stones should be found most frequently in
igneous formations, or in the débris of such forma-
tions: and we naturally conclude that they will
be most abundant in countries where the geological
development is chiefly of this kind. Theoretically
this is true; but practically the finding of precious
stones depends far more upon the condition than
upon the abundance of the igneous rocks. These
eagerly sought treasures are only the very rare ex-
ceptions in enormous masses of rock, and the latter
must be broken up into small fragments before their
riches can appear.

 We know that under the influence of atmospheric
agencies the most obdurate rock is gradually dis-
integrated ; but atmospheric action has feebly con-
tributed to the production of sands and the for-
mation of arable lands. In different periods of its
existence our globe has experienced agitations of
extreme violence, the principal effects of which,
after the lapse of countless centuries, are at this day
petfectly discernible.

The last of these grand commotions belongs to
the period which geologists have named the quar-
ternary, an epoch relatively not far removed from
our own.

Floods of water at that time spread across the
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continents; mountains of ice, of which the Alpine
glaciers are but meagre vestiges, invaded even the
most temperate zones; streams of irresistible violence
—such as the great rivers of our day can scarcely
give us any idea of—furrowed the earth. Under
the influence of these agencies, the stupendous
forces of which were all working in one direction,
the grinding down and destruction of the rocks was
effected over vast spaces, and to considerable depths.
Now it is precisely in the débris of igneous rocks,
whose reduction to sand was accomplished during
this period, that the greater number of precious
stones are found; and above all, the diamond.

But although the diamond-producing soils are
comparatively modern alluvial formations, it must
not be concluded that the diamond, and the other
precious stones which accompany it, are of recent
origin. In reality, that which is recent is the reduc-
tion of the rocks to the alluvial state; but the rocks
themselves, and consequently the precious stones
that they contain, are often extremely ancient.
There are precious stones whose existence was
anterior to the first sedimentary formations; they
had their place in the world long before the plants
and animals began their measureless succession;
and they are an inheritance to man from the azoic
age, when as yet no foreshadowing of his existence
had fallen upon the globe.
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PHYSICAL CHARACTERISTICS OF PRECIOUS
STONES.

WEIGHT AND MOLECULAR ACTION.

Specific gravity.—Every one knows that two
equal volumes of different substances have seldom
the same weight: a piece of lead, for instance, is
much heavier than a piece of wood exactly equal to
it in size. If we find the weight of a substance, and
also that of an equal volume of another substance,
selected as a term of comparison (distilled water is
the term that has been chosen), and if we divide the
weight of the first body by that of the second, we
obtain a number which expresses how many times,
and fractions of times, the body considered is more
or less heavy than that to which it is compared.
The number thus obtained is its specific gravity.

In the case of precious stones it isa characteristic
of extreme importance, for it is frequently the means
by which the difference is detected between stones
‘that the eye might easily confound. In this way,
for example, the diamond can be at once distin-
guished from the zircon, the specific gravity of the
former being 3'4, and that of the latter 4'4.

Hardness—We should be careful not to fall into
the very frequent error of confounding the quality
of hardness with that ofzresistance to crushing or
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concussion. There are minerals that may be crum-
bled between the fingers, and that are yet none the
less hard. The hardness of a substance, according
to the definition of Delafosse, is “the resistance
which it opposes to the action of a point like that
of a steel needle which may be drawn across it, or
to the angular part of another mineral passed with
friction over its surface.”

Hardness is an indispensable quality of gems.
If a stone were not very hard, the continual friction
to which it is subjected would very soon destroy its
polish ; and with the polish, transparency, brilliancy,
fire—all that constitutes its value—would vanish.

It is owing to this quality of hardness, added to
the unchangable nature of their substance, that
stones, cut perfectly by Egyptian artists thousands
of years ago, have reached us intact; and give us the
most interesting proof of the progress in arts and
civilization which had been attained in those remote
periods.

Fusibility.—Fusibility is the property which solid
bodies possess of passing into the liquid state, when
they are subjected to a sufficient temperature.

For precious stones in particular the point of
fusion is lower in proportion as the composition of
the stone is more complex. Thus the diamond,
simple body, is absolutely infusible. The ruby, the
sapphire, the topaz, dinary bodies, can -only be
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melted before the oxyhydrogen blowpipe. The
simple silicates, zernary bodies, are fusible at a much
lower temperature; and the multiple silicates offer
no serious resistance.

The temperature of fusion of precious stones,
since it is allied in a remarkable manner with their
hardness, serves as a good characteristic for distin-
guishing them.

OPTICAL PROPERTIES.

Refraction—When a luminous ray passes through
a homogeneous medium, its course is in a straight
line, as shown in Fig. 16, a phenomenon with which
everyone is familiar. But when it passes from one
medium into another, the case is generally different,
and the ray suffers a remarkable modification. It
is then more or less diverted from its primitive
direction, and has the appearance of being broken,
whence the phenomenon has been termed refraction.
A stick plunged into water will exemplify this
effect. ‘
. The extent to which the luminous rays are
diverted in traversing transparent bodies varies
greatly. This variation is generally connected with
differences in the nature and composition of the re-
fracting bodies; but it is likewise intimately con-
nected, as experiments prove, with the molecular
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constitution of these bodies. For example, Iceland
spar and aragonite, whose chemical composition
is identical, both consisting of pure carbonate of
lime, refract the light unequally, for the sole reason
that their molecular constitution is very different,

Fig. 16.—Course of a luminous ray in a homogeneous medium.

Double Refraction—Among diaphanous bodies
there is a numerous class of substances that possess
the curious quality of presenting two images of one
object. If a crystal of Iceland spar is placed upon
a piece of white paper bearing an inscription, as in
Fig. 17, two images will be visible of every point,
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and both images will show deviation. This is an
instance of what is called double vefraction.

When a body, crystallized or not, is perfectly
homogeneous in all its parts, sO that its elements
are disposed everywhere in a uniform manner, one
can easily understand that the light must traverse
it regularly, and must present a single image of
every object: such bodies possess the property of
simple refraction.

Fig. 17.—Double refraction of Iceland spar.

Crystals belonging to the monometric or tesseral
system, as the cube or octahedron, since their mole-
cular disposition is perfectly regular, never exhibit
the phenomenon of double refraction, in whatever
direction they are traversed by the light; but crys-
tals of all other systems pOSSESS the power of
double vefraction, differing in its effects as the crystal
appertains to a system more or less closely related
to the regular system.

As all precious stones that are highly valued are



22 PRECIOUS STONES.

crystallized, and it has been well ascertained what
stones display s#mple and what stones double refrac-
tion, it sometimes becomes a matter of importance
to know whether a given stone is really doubly-
refrangent, in order to distinguish it from one which
possesses simple refraction, but to which in other
respects it is quite similar in appearance. As
precious stones are all small, a special method of
procedure is here necessary in order to obtain the
phenomenon of double refraction.

Take, for example, a small stone, cut in form of a
brilliant, concerning whose nature there is some
doubt.

Place the stone at a level with the eye, holding it
in one hand; in the other hand take an object of
small dimensions, a pin for instance, and move it
slowly on the other side of the stone until the
eye is able to perceive it. If the stone is doubly-
refractive, the rays will bifurcate on entering it, and
accordingly two images of the pin will be seen, if it
is not held too near the stone. If it is held very
near the stone, the rays will not be far enough
apart at the point where they emerge into the air
to allow their separation to be evident. o

If the experiment is made at night, instead of a
pin a lighted candle may be used, the candle being
placed beyond the reach of currents of air, so that
its flame may be pure and regular. The pheno-
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menon will be exactly the same, and have the aspect
presented by Fig. 18.

If the phenomenon of double refraction is pro-
duced, the conclusion may be made without hesita-
tion that the stone tested is not a diamond; for the
diamond, since it appertains to the cubic (mono-

Fig. 18.—Aspect of a candle seen through a doubly-refractive crystal.

metric) system, possesses simple refraction. The
stone experimented on, therefore, is no doubt one
of those with which the diamond is sometimes con-
founded, such as the sapphire and the zircon, which
possess double refraction.

Polarization—1It is well known that if a beam of
light falls upon a plane and polished surface it is re-
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flected; but it is not so well known that if to this
ray, which has already been reflected at a certain
angle, a second mirror with plane inclined is pre-
sented, there are certain positions in which the ray
will be no longer reflected by the second mirror.
The light has acquired by its first reflection a pro-
found modification, which is designated by the name
of polarization by reflection.

In traversing certain crystals the light is sub-
jected to the same changes; that is to say, the rays
emerging from the crystal are no longer reflected
when they fall at a certain angle upon a plane
mirror; and they have become completely powerless
to traverse certain crystals, otherwise perfectly trans-
lucid, when the latter are presented to them accord-
ing to a determinate direction. The phenomenon
thus presented is polarization by refraction.

Double refraction and polarization are qualities
of crystals which are most intimately connected;
and the combinations of these two manifestations
produce magnificent phenomena of colouring, un-
attainable by substances producing simple refraction.

. It is very easy, by aid of a polariscope, to be assured
upon the instant whether a precious stone possesses
or not the power of double refraction.

Diclroism, polychroism, asteria—The pheno-
mena designated by these expressions, and which
give a magical beauty to certain precious stones,
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are entirely due to the refraction and polarization
of light. They show that the substances in which
they are produced have not identically the same
constitution in all their parts.

ELECTRICAL PROPERTIES.

In a general manner, all bodies acquire electricity
by friction; only, one kind keep for a longer or
shorter time the electricity confined as it were in
their pores, while the other kind lose it instantly.
The first are isolating bodies, the others are conduct-
ing bodies.

Precious stones belong to the first of these cate-
gories; but they exhibit great difference in the time
during which they remain electrified; and this
characteristic affords, in experienced hands, a very
useful test for distinguishing one from another.

There are certain precious stones which possess
the curious quality of becoming electric when they
are subjected to heat. The tourmaline is especially
susceptible to this thermotic electricity.

When precious stones are rubbed with the same
material, usually a bit of cloth, some of them acquire
positive electricity and the others negative electri-
city. Tourmaline, and other substances electrified
by heat, usually exhibit positive electricity at one
extremity and negative at the other.
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OUTWARD CHARACTERISTICS.

TRANSPARENCY.

Transparency is the property that precious stones
possess of being more or less easily traversed by
luminous rays.

They are transparent when, being interposed be-
tween the eye and an object, they allow all the out-
lines of this object to be seen with perfect clearness.
Example: the diamond.

They are semi-transparent when the objectsviewed
through them are a little confused. Example: the
emerald. :

They are franslucid when nothing can be per-
ceived when they are placed before the eye, but
that the light evidently has a passage through them.
Example: the chalcedony.

Finally, they are gpague when not a ray of light
can penetrate them. Example: the jasper.

LUSTRE.

“ Among minerals great differences are met with
as regards the manner in which the light acts upon
their surface. In this respect there are two separate
effects to be distinguished, lustre and colour, which
are one to the other as timbre is to sound in a
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musical instrument. Colour depends upon the
nature of the reflected rays, lustre upon their inten-
sity, and upon certain particular modifications of
their tint which cannot be defined; it depends upon
the structure of the body, its kind of texture, and
the greater or less polish of its surface. Lustre,
like colour and transparency, is susceptible of gra-
dation; it is more or less vivid, more or less dull;
and disappears entirely in varieties in which the as-
pect is rough, stony, or earthy” (Delafosse).

Adamantine lustre—Intermediate between me-
tallic lustre and vitreous lustre; it belongs to cer-
tain crystals; to the zircon, and above all to the
diamond. ‘

Nacreous or pearly lustre—A mixture of silvery
and vitreous lustre, resembling, as its name indicates,
the nacre of pearl. Certain varieties of corundum
possess this lustre in a very pronounced manner.

Silky lustre—Due to straight fibres disposed
very closely and of equal thickness. It resembles
the sheen of certain fabrics of mobhair.

Oily lustre—The stones which possess this lustre
are generally vitreous stones, which always seem,
even when newly fractured, to have been impreg-
nated with oil.

Resinous lustre—A medium between the ‘oily
and the vitreous lustre. The opal generally presents
this aspect.
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Vitreous lustre—This lustre recalls exactly the
fracture of glass. It belongs generally to bodies in
which the refracting power is inconsiderable.

ACTION OF LIGHT AND HEAT UPON PRECIOUS
' STONES.

Light—When the most valuable precious stones,
and the diamond particularly, are exposed for a
certain time to the rays of the sun, and are then
taken into darkness, they remain luminous, and ex-
hibit the phenomenon of phosphorescence. This
curious effect lasts for some time, but gradually
becomes fainter and fainter, and finally dis-
appears.

Heat—The effects produced upon precious stones
by heat are even more remarkable than those due
to the action of light. Heat acts upon them in two
very dissimilar ways. It modifies the elementary
constitution of the stone by separating its molecules,
but this in a manner altogether mechanical; or it
produces in the stone a veritable chemical reaction.
In the first case the modifications are temporary,
and at length the objects return to their primitive
condition; in the second case the effects produced
are permanent.

As an example of the latter case, we may cite a
practice whose origin is lost in antiquity, and which



ACTION OF LIGHT AND HEAT. 20

is still resorted to daily by lapidaries. It consists
in submitting a coloured stone (diamond, topaz, &c.)
to a temperature more or less elevated. Nearly
always in these conditions the stone changes colour
permanently.

A remarkable communication made to the
Academy of Sciences will serve as an example
of the first case.

« MM. Halphen have the honour to present to the
Academy a diamond of the weight of 4 grammes
(about 2o carats), presenting a phenomenon which
has never been before observed, at least to their
knowledge.

«This stone is, in its normal state, of a white
colour, faintly tinged with brown. When it is sub-
jected to the action of fire, it acquires a very clear
rose-tint, which it retains for eight or ten days, and
which it loses gradually, to return to its primitive
normal colour.

«This change and return to the primitive state
may be repeated indefinitely, for the diamond sub-
mitted to the Academy has been subjected five
times to this test.

«The phenomenon in question arrested at first
the attention of an observer, who was trying at
random upon this diamond the prolonged action of
fire. Experiments made since upon other diamonds
have not produced the same result.
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“This question of colouring diamonds has an im-
portance which the Academy will easily appreciate,
when it considers that the stone presented at this
moment has, in its normal state, a value of 60,000
francs, while its price in the rose-coloured state, if
the colour were permanent, would be from 150,000
to 200,000 francs.”



PART IL

Histovical Survey of Precious Stones.  Ideas entertained by the
Ancients, and in the medieval age, concerning the Nature and
Properties of Precious Stones. Their Classification based upon
the analysis of Modern Chemistry.

«Though the same sun with all-diffusive rays
Blush in the rose, and in the diamond blaze,
We prize the effort of His stronger power,
And justly set the gem above the flower.”

Brilliant objects have from time immemorial
proved wonderfully fascinating to men. No won-
der then that precious stones, those sparkling “blos-
soms of the rock,” to whose rare beauty nature has
added the crowning gift of durability, should have
kindled a passion for possession and inspired ardent
search. '

In our own day the exceptional value of gems
depends simply upon their use as ornaments, and
their service in certain important optical and other
instruments. With the ancients their importance
rested on very different grounds. They attributed
to these peerless little objects the most extraordi-
nary gifts; they ascribed to them a spiritual as well
as material potency—a power alike to cure diseases,
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to avert calamity, and to drive away the demons of
the air.

The belief indeed came to prevail, that the pre-
siding genius of a man’s fate might be carried about
with him in the shape of a precious stone. This
superstition, though to us it appears so absurd, was

]

Fig. 19 —Egyptian Scarabaus cut in hard stone.

quite in accordance with the general views which
then prevailed regarding the moral and physical
worlds.

“A fact that governs all ancient history,” says
Hoefer, in his Histoire de la Chimie, “is the close
alliance of religion with science. This alliance is
one of the distinguishing characteristics of antiquity:
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in it is found the solution of many of the problems
that have disturbed the human mind.”

It is this dominating fact that offers a key to the
special history of precious stones.

Among the grand false or mistaken ideas held
by the ancients, there are two that deserve all the
attention of the historian and the philosopher. The
first led them to consider man as a microcosm—a
reduction in miniature of the entire universe, a ‘little
world’ in exact counterpart of the ‘great world’
Accordingly every part of man’s body was believed
to have a corresponding part in the vast universe.

The second was the conception of the soul of the
world, according to which the souls of animated
beings were but parts of the universal soul. At
the moment of the dissolution of the body, said
the philosophers of India, the soul, dtméd, very dif-
ferent from the merely vital principle, will unite
itself, if it is pure, with the great universal soul,
paramdtmd, from which it emanated. If it is im-
pure it will be condemned to submit to a certain
number of transmigrations, that is to say, to ani-
mate successively plants or animals, or even 0 be
incarcerated in some mineral body until, purified of
all imperfections, it is considered worthy of absorp-
tion, mukti, into the Divinity.

Thus minerals as well as animals and plants were
to these philosophers lz'w'gg beings.
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‘Théy maintained also, that the world was an
animal reuniting the two principles, active and
passive; an idea that entered fundamentally into
nearly all the systems of ancient philosophy.

From India these theories passed into Egypt,
whence they were transported to Greece by Plato,
Pythagoras, and other philosophers. Confined for
centuries to the European orient, they reappeared

Figs. 20 and zr.—Egyptian Figures carved in hard stone.

with some brilliancy at thc commencement of the
present era in the writings of philosophers of the
school of Alexandria. In the medizval age, when
the alchemists transported them into the mineral
kingdom, they reigned supreme.

If we examine, in connection with these ideas,
the rank that was ascribed to precious stones, we
shall find that they necessarily acquired a great im-
portance. The beauty of their forms and the splen-
dour of their colours could not fail to make them
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to be considered productions of an incomparable
purity, and an epitome of all that nature held most

perfect. To endow these mar-
vellous products with properties
in conformity with the prevailing
idea of their nature and origin
was buta step farther,and accord-
ingly we find attributed to them
talismanic virtues and agencies
of the utmost potency.

“It would not be without in-
terest,” writes Babinet, “to follow
the history of gems through that
of humanity, from the ephod of
Aaron to the pastoral cross of
the Archbishop of Paris; from
the offerings of rubies, sapphires,
emeralds, diamonds, topazes, sat-
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Fig. 22.—Cornelian en-
graved: Egyptian.

donyx, amethysts, carbuncles, and loadstones in

Fig. 23.—Egyptian Ring of Cornelian.

the temples of Jupiter and other pagan divinities,
to the riches of the same nature which by the
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sixteenth century had accumulated in what was
called the ‘treasury’ of Christian churches. There
is still preserved at. Rome an emerald of Peru, sent
in homage to the pope after the conquest of that
country. It should be remarked, however, that
these precious stores, originating in the piety of the

Figs. 24 and 25.—Egyptian Rings and Tablets engraved on both sides.

faithful, have not always been faithfully respected.
When the reformation of Luther and Calvin in
German countries, and later, the French revolution
in countries remaining Catholic, transferred these
votive riches to the possession of the civil authorities,
it is well known that many fraudulent substitutions
had been made, and that paste had frequently
replaced the primitive gem.”
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“ Precious stones,” continues Babinet, “have in
all times been highly esteemed, and without doubt
will continue to be so in all ages to come. Com-
paring our modern luxury with the splendours of
oriental courts and of Roman citizens enriched with
the spoils of the world, we find ourselves inferior in
many points, but not so far as diamonds are con-
cerned. If in one of the brilliant réunions of the
Tuileries, we calculate the value of the diamonds,
even allowing deduction for false jewelry, we con-
clude that our French riches, although more widely
spread, do not fall a whit behind the much-vaunted
riches of Rome.” And this remark applies with
equal justice: to the brilliant assembhes of other
modern capitals.

The mythology of India refers to precious stones
in terms that prove their general estimation in the
most ancient ages: the songs and ballads of that
country frequently mention these beautiful produc-
tions. 1
In Egypt a number of gems finely cut and en-
graved with consummate skill have been found be-
side mummies in tombs attributable to an extremely.
remote era. Their workmanship leads to the belief
that the means employed by the ancient Egyptians
in engraving hard stones did not differ sensibly.
from those used at the present day . e

Types of these ancient jewels, copled from speci--
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mens in the museum of the Louvre, are represented
by Figs. 19 to 25. Fig. 22 is particularly ‘interest-
ing; it is a red cornelian bearing hieroglyphic char-
acters, exquisitely engraved.

The conquerors of Mexico found in the hands of
the Incas a multitude of gems, cut and engraved
with various images, which, according to Mexican
traditions, had descended from a very remote
period.

In the Bible there are several passages that refer’
with technical distinctions to precious stones. The
most remarkable occurs in the description of the
vesture of the high-priest, which was made, as the
Scripture reads, “for glory and for beauty,” and
was adorned with symbolic gems. The ephod of
Aaron was ornamented with two onyx stones, en-
graved with the names of the twelve tribes of Israel.
The breast-plate consisted of twelve precious stones,
set in the form of a double square, and of a size
that allowed each stone, with its setting, to occupy
a space of 23/ ins. by 2 ins.

Translators differ in their rendering of the Hebrew
names applied to these sacred stones—a fact which
need not surprise us when we consider how few
-particulars are given—but the following order,
although differing somewhat from the arrangement
of Calmet, is in accordance with the opinion of
thé most celebrated rabbis.
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Ovder of the Stones in Aaron's Breast—pla te.

b4 2 3
.- Oden. Phideth. Barcketh.
P(;:,’;;u Cornelian. ‘I'opaz. Emerald.
. REUBEN. SIMEON. Levi
N ‘ﬂte t S jsh' ¥ g
ophecth. aphir. aola.
S’;;;f:;j”s Ruby. Sapphire. Diamond.
. Jupan. ISSACHAR. ZEBULUN.
7 8 9
Tertins Leschen. Schebo. Achlamak.
Oredo Hyacinth. Agate. Amethyst.
: Danx. NAPHTALL Gap.
7 n})t % % !}: Fe 5
Tarschisch. Schohan. aspeh.
ng:’:,im Chrysolite. Sardonyx. Jasper.
. ASHER. JosepH. BENJAMIN.

In the book of Job there are facts mentioned that
have led some to attribute to the author a profound
knowledge of metallurgy; and he mentions by name
the precious stones, sapphire, onyx, ruby, and topaz;
crystal also, and coral and pearls. Mention is also
made of. geological phenomena similar to those
which have played a part in bringing these mineral
treasures to light, and which are so familiar to the
geologists of the present day.

“He putteth forth his hand upon the rock; he
overturneth the mountains by the roots; he cutteth
out rivers among the rocks, and his eye seeth every
precious thing. He bindeth the floods from over-
flowing, and the thing that is hid bringeth he forth
to light.”



40 PRECIOUS STONES.

In the New Testament the most remarkable
passage in which precious stones are mentioned is
that in the Apocalypse describing the New Jeru-
salem. “And the building of the wall of it was of
jasper,” we are told, “and the foundations of the
wall of the city were garnished with all manner of
precious stones.” The precious stones were twelve
in number, and they were arranged in order as.
below, where each has its colour placed opposite to
it.

Order of Precious Stones in the Wall of the New Ferusalent
(Vision of St. Yolin).

Jasper . . . Dark opaque green.
Sapphire (laﬁz.\- lazulz) . Opagque blue.
Chalcedony . . . . . Greenish blue.
Emerald . . . . . . Brighttransparent green.
Sardonyx . . .". . . Whiteandred.
Sardius . . . . . . . Brightred.
Chrysolite . . . . . . Bright yellow.

Beryl . . . . Bluish green.

Topaz (or Perm'ﬂt) .« . Yellowish green.
Chrysoprasus .« « « . Darker shade of same.
Hyacinthus (Sapplu‘re) . Dark shade of azure.
Amethyst . . . . Violet.

In the fliad and Odyssqy there are occasional
metallurgic descriptions of much interest; and
especially to be noted in regard to precious stones
are the passages descriptive of the jewels of Juno.

MEDICAL MINERALOGY.

From the time of his first appearance upon the
earth, man has been subject to malady and death.
That is to say, medicine is as old as humanity.



ASTROLOGICAL MINERALOGY. 41

It is probable that the earliest medicines were
derived from vegetables, and that certain animal
substances were next made use of; but it was long
before people thought of employing minetral sub-
stances in medicine. This we first hear of in early
Greek history.

Certain earths, generally aluminous, administered
in various ways, were said to produce salutary
effects. These earths were sold in little packages
marked with different names, generally referring to
the places of their origin. They were rendered still
more efficacious by having a special seal affixed to
them by the priests of various divinities, whence the
term Zerra sigillata (sigillum, a seal). Among the
most celebrated of these “sealed earths” was the
earth of Lemnos, sold by the priestesses of the
temple of Ephesus, in packages stamped with a
goat, the sacred seal of Diana.

In the ancient pharmacopceias, precious stones
are counted among the most valuable remedies.
Special virtues were attributed to the ruby, topaz,
emerald, sapphire, and hyacinth, which were ren-
dered famous in medicinal annals under the title of
«The Five Precious Fragments.”

ASTROLOGICAL MINERALOGY.

Astrological mineralogy had its origin in Chaldea.
A work of Abolays, translated by Jehuda Mosca
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about the middle of the thirteenth century, contains
a catalogue of 323 stones, distributed by the Chal-
dean astronomers among the twelve signs of the
zodiac, according to the relationship supposed to
exist between the different stones and the constel-
lations,

Later a single stone was specially consecrated to
each sign of the zodiac, and consequently to each
month of the year.

An amulet was made of these twelve sacred
stones; so that as the constellations appeared suc-
cessively above the horizon, the corresponding gems
might always be on hand, to convey to the possessor
the benign influences which they were then sup-
posed to bestow.

The following list comprises the twelve stones of
the amulet, with their zodiacal signs and the months
of the year to which they corresponded:—

Garnet. . . . . . Agquarius . . . . . January.
Amethyst. . . . . Pisces. . . . . . . February.
Jasper. . . . . . Aries . . . . . . . March.
“Sapphire . . . . Taurws . . . . . . April,
Agate . . . . . . Gemini . . . . . . May.
Emerald . . . . . Cancer . . . . . . June.
Onyx . . . . . . Leo . . . . . .. July.
Cornelian. . . . . Virge. . . . . . . August.
Chrysolite . . . . Liébra. . . . . . . September.
Aquamarine . . . . Scorpio . . . . . . October.
Topaz . . . . . . Sagittarius . . . . . November.
Ruby . . . . . . Capricornus . . . . December.

It is exceedingly probable that the origin of this
superstition is to be traced to the twelve precious
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stones contained in the breast-plate of the Jewish
high-priest.

Traces of sacred, poetic, astrological, and medi-
cal mineralogy frequently appear collectively, or in
turn, in the treatises—even the most scientific—
that, from the time of Homer until now, have been
written upon precious stones.

Herodotus, born 484 years before Christ, five
centuries after Homer, has left us a great number
of statements, and some of them very valuable,
concerning mineral substances known in his time:
but he does not make mention of any new substance
appertaining to the class of precious stones.

In the poems of Orpheus, attributed also to
Onomacritus, and, in any case, as old as 450 B.C,
there is evidence that the Greeks already attributed
supernatural qualities to precious stones.

In the following century Plato, whose vast intel-
ligence embraced so many transcendental ideas,
was-led to examine the origin of precious stones.
He believed that they were veritable living beings,
produced by a sort of fermentation determined by
the action of a vivifying spirit descending from the
stars. He described the diamond, which he distin-
guished from other precious stones as being a kind
of hernel formed in gold; and supposed that it was
the noblest and purest part of the metal that-had
condensed into a transparent mass.
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Aristotle, born just a century after Herodotus,
touches upon minerals only incidentally, at the
end of his four books on Meteors, and sheds upon
them no new light.

Theophrastus, a pupil of Aristotle, wrote a trea-
tise upon precious stones, only a part of which has
reached us. Notwithstanding the defects of this
work, in part attributable to the times and in part
to the author, we are none the less indebted to
Theophrastus for the description of a number of
important mineral substances unknown before his
time.

We find also in this writer an idea which, taken by
itself, is very singular: he divides the stones into two
categories—male and female. When the reader
remembers what has been said above, however, he
will understand that there is nothing in this idea
that is not in harmony with the general ideas of
the ancients.

Dioscorides, whose valuable writings appeared in
the first century of our era, furnishes, in a minera-
logic point of view, no information of importance.
But in another aspect his works are exceedingly
interesting, seeing that we find in them the full de-
velopment of the idea that precious stones possess
a multitude of secret virtues—an idea admitted
without dispute by all his successors, to a time very
closely approaching our own, and which we find
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still entertained by the inhabitants of the moun-
tainous regions of Spain and Arabia. :

A few years after Dioscorides a work appeared,
beyond all comparison in advance of its prede-
cessors, the Natural History of Pliny. In this
work, one of the most precious that we have in-
herited from antiquity, we find a chapter exclu-
sively devoted to precious stones: it is a chapter to
which we shall find occasion to refer in the follow-
ing pages.

Leaving Pliny we must come down to the Arabs,
ten centuries afterwards, before we find any new
information upon minerals and precious stones.
This we meet with first in the writings of Gerbert
and Avicenna. :

Avicenna acquired in his lifetime a wide reputa-
tion; and although it was due as much to his tact
as to his science, it remained unrivalled for many
centuries. )

Among his writings there is a treatise upon
stones, which comprehends results of great impor-
tance. The chapter devoted to the origin of moun-
tains deserves particular notice. - It is in this chapter
that the learned Arab, always maintaining the
hypothetical method of argument, expounds with an
extraordinary grandeur and clearness of insight the
theory of upheavals, that of Neptunism and of

Plutonism, and the mode of formation of alluvial
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deposits: thus anticipating by eight centuries the
results of modern science.

Two hundred years after Avicenna there ap-
-peared one of the grandest figures of the middle
ages—Albertus Magnus, or Albert the Great.

Among the great works that we owe to this gifted
man, or at least to his impulse and direction, is a
treatise upon minerals, of which the illustrious
chemist M. Dumas has said, “ That which charac-
terizes the treatise De Rebus Metallicis is the
learned, precise, and often elegant exposition of
the opinions of the ancients and of the Arabs; it
is the methodical discussion of these which discloses
at once the practised writer and the attentive
observer.”

In this treatise Albertus Magnusdiscusses precious
stones; and while devoting a considerable space to
the extraordinary properties of these beautiful pro-
ductions, he carefully distinguishes a certain number
of them, and indicates methods of obtaining several
sorts of false gems.

Another illustrious genius of the middle ages—
the friend and disciple of Albertus Magnus—St.
Thomas Aquinas, whose voluminous works even
surpass in extent those of his master, has written a
treatise upon the Nature of Minerals, in which
some very curious passages occur, especially on the
fabrication of artificial stones.
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In glancing over the works of Arnault de
Villeneuve, of Raymond Lully, of Paul of Cano-
tanto, of Isaac the Hollander, &c., we find a certain
amount of space devoted to precious stones; but no
new idea worthy of note. Thus the end of the
fifteenth century is reached, and we emerge from
the medieval age.

Upon the threshold of the Renaissance a sin-
gular character appears, Jerome Cardan (born in
1501), who furnishes us with some valuable sugges-
tions. Several works of Cardan, published after his
death, contain some rather absurd passages; but
‘in his treatise De Subtilitate, the careful student
finds many ideas which prove that the author pos-
sessed great intelligence, and beneath an air of
bonkommie a veritable sagacity. '

Cardan designates under the generic name of
gems all the brilliant stones, and reserves the name
of precious stones for those which are not only
‘brilliant, but rare, and of small dimensions. These
precious stones he divides into three classes: Ist,
those which are brilliant and transparent, as the
diamond; 2d, those which are opaque, like the
onyx; 3d, those which are formed by the con-
junction of the two other kinds, as the jasper.

This fs very nearly the same classification as
that employed by Caire, three centuries after
Cardan.
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According to Cardan, precious stones are engen-
dered (“in the same manner as the infant from the
maternal blood”) by juices that distil from precious
minerals in the cavities of the rocks: the diamond,
the emerald, and the opal from gold; the sapphire
from'silver; and the carbuncle, the amethyst, and
the garnet from iron. :

In enumerating the flaws or 1mperfect10ns which
may be presented by precious stones, he makes a
remarkable reflection, and one which has been con-
sidered an ingenious plea for excusing certain well-
known imperfections of his own.

“In precious stones,” he says, “imperfections are
in reality less common than in animals and vege-
tables; but they are more conspicuous in jewels,
simply because their nature is more brilliant and
more rare. For the same reason, great men appear
to have more vices than common mortals; but this
is a delusion and an error. The lustre of their
fame and the splendour of their names render their
faults only the more apparent; while the ignorant
vulgar, under favour of their obscurity, escape
having their vices noticed.” ‘

It was admitted without question, in the time of
Cardan, that precious stones were living beings.

.““And not only do precious stones live, but they
suffer illness, old age, and death.”

He then speaks of the different virtues possessec
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by precious stones. The hyacinth preserves from
thunder-storms and from pestilence, and induces
sleep. This last quality was attributed to it by
Albertus Magnus. Without precisely rejecting this
notion, Cardan confesses that he carries ordinarily a
very large hyacinth, and that it has never appeared
to contribute anything towards making him sleep;
but he adds immediately, and with perfect naiveté,
that his hyacinth has not the true colour, and may
possibly be far from good. It was also believed
that the hyacinth increased riches, augmented
power, fortified the heart, brought joy to the soul,
&c.

He describes the turquoise, which, mounted in a
ring, secures the horseman from all injury if he falls
from his horse; and adds, “I have a beautiful tur-
quoise which was given me for a keepsake, but it
has never occurred to me to test its virtues, as I do
not care, for sake of the experiment, to fall from
my horse.”

It is not necessary to multiply examples to give
an idea of the remarkable properties ascribed to
gems in antiquity, and in the middle ages. In
discussing this subject M. Babinet makes the fol-
lowing striking remarks:—

« For all maladies of a nervous or moral nature,
where imagination might exert a great influence,
precious stones were ceriainly a sovereign remedy.
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In saying tosuch an invalid that an emerald placed
-under his pillow would drive away melancholy, dis-
pel nightmare, calm the palpitations of the heart,
induce agreeable thoughts, bring success to enter-
prises, and dissipate the anxieties of the soul,a cure
was certain to be effected simply by the faith which
tthe invalid had in the.efficacy of the remedy. The
hope of cure in such affections is the cure itself; and
in all the numerous cases where the mind has had
an influence upon the bodily system, the imaginary
cause must produce a very real effect. Finally,
that eternal deception of the human spirit, which
registers all the cures, but does not take into ac-
count the cases where the curative means have failed
of' their end, contributed to maintain the belief in
the occult virtues of precious stones. It is not halfa
century ago since sufferers would borrow from rich
families gems mounted in rings, to apply to afflicted
parts. When the trinket was introduced into the
mouth as a cure for toothache, sore throat, orear-ache,
the precaution was taken to secure it with a strong
thread, lest it should be swallowed by the patient.

“It is unnecessary to say that if we are asked to-
day, whither are gone all these beliefs which to our
fathers were incontestable, we answer that they are
gone with the ‘lunar influences’ so powerful in the
time of Louis XIV,, to take their place in the
vast limbo of human errors.”
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It remains to us now to say a few words concern-
ing the order that we shall follow in the particular
description of precious stones.

- In spite of all the discussions that have arisen on
this subject, and the great number of classifications
presented by different authors who have occupied
themselves with the question, there does not exist,
and there cannot exist, any general and natural
classification of precious stones. The reason is very
simple: these substances being what we may call
particular cases in nature, it is not possible to arrange
them % series. By choosing any.one of their
general characteristics, crystalline form, refraction
single or double, composition, or commercial value,
&c., the geometrician, the physicist, the chemist,
and the merchant can easily establish a'classification
answering more or less completely to their special
end; but this is not a natural classification.

Without discussing or criticizing the different
methods proposed, we shall adopt in this book a
classification based upon chemical composition.

If there should be placed upon a table a specimen
of every kind of precious stone known at the present
day, it would be possible to separate them imme-
diately, according to their chemical composition,
into three perfectly defined groups.

The first comprises a single precious stone, the
diamond. Its constituent principle is carbon.
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The second includes the sapphire, the ruby, the
topaz, the amethyst, the emerald, &c.—stones of
which a/umina is the base.

The third comprises stones whose base is si/zca—
the opals, the agates, &c.

Carbon, alumina, silica: this is the order of im-
portance of the three substances which enter essen-
tially into the composition of precious stones; and
in this order we shall arrange the chapters devoted
to the history of all the gems which each division
includes.

But before studying these groups, two descriptive
terms applied to precious ston;es should be explained,
the terms Oriental and Occidental.

Originally these words were applied in their
literal sense; but at the present time they are re-
tained in commercial parlance, not to indicate the
regions from which the precious stones are brought,
but simply to establish between stones of the same
name a comparative value. The most precious
variety of any precious stone is called Oriental, and
the inferior variety Occidental, whatever may be the
countries in which they are found.



PART IIL

« Ie Diamant! cest l'art de choses ideales,
Et ces rayons d'argent, d'or, de pourpre et d'azur
Ne cessent de laticer les deux lueurs égales
De pensers les plus beaux, de 'amour le plus dure.”

The diamond, which for a long time has been
considered the most precious of gems, has been
known from early antiquity. '

Its name adamant, a name that can be recog-
nized in nearly all its modern appellations, was given
by the Greeks, and signifies “the indomitable.”

The excessive hardness of the diamond quite
justifies this designation; but we find from the
authors of antiquity that the ancients attributed to
this stone certain other properties that it can by no
means lay claim to, such as that of not becoming
warm when heat was applied to it, and above all,
that of resisting, without breaking, the blow of a
hammer. The latter property is mentioned both
by Lucretius and Pliny, not to go farther back.

....... ¢ Adamantina saxa
PrimA acie constant, ictus contemnere sueta.

”

“The fest of all these diamonds,” says Pliny, “is
made upon an anvil by blows of the hammer, and
their repulsion for iron is such that they make the
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hammer fly in pieces, and sometimes the anvil
itself is broken.” This error maintained its ground
down to a very late period. Thus in the year 1476,
when, after the battle of Morat, the Swiss soldiers
seized upon the tent of Charles the Bold, they
found in it, among other treasures, a certain num-
ber of diamonds, and in order to test whether they
were genuine struck them with hammers and
hatchets, and- of course broke them in pieces.

The diamonds -earliest known to the Romans
were furnished by Ethiopia; but when Pliny wrote,
‘during the first half century of our era, they had
already been brought from India; and thencefor-
ward, until the eighteenth century, no diamond mines
‘were known but those of the East Indies—in the
empire of the Mogul, and in the island of Borneo.

Then the discovery of the Brazilian diamond dis-
tricts created an excitement throughout the world;
and, considerably more than a century afterwards,
the opening of the diamond-fields of South Africa,
‘has once more “revolutionized the trade.”

In 1829, in accordance with a judgment ex-
pressed by Humboldt, diamonds were found in the
Ural Mountains; they have also been obtained from
Sumatra, Java, South Carolina, Georgia, Alaska,
Arizona, Mexico, and Australia; but the production
has been of too isolated occurrence to indicate any
new. centres of commerce.
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The accepted diamond countries of history and
commerce are India, Brazil, and South Africa.

DIAMOND MINES OF 1NDIA.

First of all, for size and beauty, the Indian dia-
monds are famed: “diamonds of Golconda” have
become a synonym for preciousness and brilliancy.
These gems were brought, not from the immediate
vicinity of the fortress of Golconda, but from the
mines of Raolconda and other localities situated
in the territory of the Golconda kings. The mines
‘were many years ago ceded to the English, but
they have long since been abandoned; and it is
‘believed that they are exhausted. Their treasures,
" however, shine in the coronets of every nation of the

globe. :
Diamond localities are numerous in Hindostan,
and in Borneo, whose «Landak” diamonds have
been especially prized; but many of these localities
have ceased to be productive, and their names are
becoming obsolete. In Tavernier’s time the Gol-
conda mines employed 60,000 people, and had
already proved so rich that, as Ferishta records,
the Sultan Mahmoud (A.D. 1177-1200) left in his
treasury more than four hundred pounds weight of
these precious gems. v

It is from the descriptions of Tavernier, a
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French jeweller who travelled through Turkey,
Persia, and the Indies in the latter part of the seven-
teenth century, thatwe derive the most vivid accounts
of the Indian mines.

“I visited first,” he writes, “a mine in the terri-
tory of the kings of Visapoor, in a place called
Raolconda, five days from Golconda, and eight or
nine from Visapoor.

“All around the place where the diamonds are
found the ground is sandy and full of rocks, and
covered with coppice, somewhat like the environs of
Fontainebleau. In these rocks are numerous veins,
sometimes half a finger, sometimes a whole finger
wide; and the miners have little iron rods, crooked
at the end, which they thrust into the veins to dis-
lodge the sand or earth in which the diamonds are
found. . . . After this part of the work is done,
the earth and sand is passed through two or three
washings, and is carefully searched to see if it have
any diamonds. It is from this source that the
clearest stones and those of finest water are taken.
The only evil is, that to render more easy the ex-
traction of the sand from the rocks, such strong
blows are given with a great lever of iron, that they
shock (¢fonne) the diamond and produce flaws.”

Tavernier visited also the mine of Garree, seven
days east from Golconda, and the diamond-yielding
bed of the river Gooel, in the kingdom of Bengal.
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He relates, with very picturesque and lifelike de-
tails, his various affairs with the diamond mer-
chants; and announces the somewhat remarkable
fact, that the chief negotiators in the sale of dia-
monds in India were boys not over sixteen years
of age. :
«1t is pleasant,” says Tavernier, “ to see the chil-
dren of these merchants, and of other people of the
country, from the age of ten to that of fifteen or six-
teen, coming every morning and seating themselves
under a large tree in the market-place of the town.
Each has his diamond weightsin a little pouch hang-
ing at one side, and at the other side a purse attached
to his girdle, and containing, in some cases, as many
as six hundred gold pagodas. There they sit and
wait until some one comes to sell them diamonds, it
may be from the vicinity, or from some other mine.
When anyone comes with something for them he
places it in the hands of the eldest of the boys, who
is,as it were, the chief of the band. Helooks at it,and
hands it to the one next him, and so it passes from
hand to hand till it return to the first, not a word
being spoken by any of them; the eldest boy then
asks the price, in order to make a bargain, if pos-
sible, and if he happen to buy it too dear he has to
take it on his own account.”

When evening comes the boys bring together all
the stones they have bought, examine them, and
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arrange them according to their water, their weight,
and their clearness. Then they put upon each its
price, as near as possible that at which they would
sell to the merchants, and by the latter price they
see how much profit they will have. They now
carry them to the large merchants, who have al-
ways great numbers of stones to assort, and all the
profit is divided among the boys, the one who acts
as their chief receiving one-fourth per cent. more
than the others. Young as they are, adds Taver-
nier, they know the price of every stone so well
that if any of them have made a purchase, and is
willing to lose a half per cent., another will give
him his money:.

He describes the devices resorted to by jewel-
dealers to conceal any defects there might be in
their merchandise ; and the skilful manner of plan-
ning the cutting so as to dispose of flaws.

From the very: moment of its recognition, it
would seem that the diamond quickened the wits of
its possessor, and aroused an ambition of brilliant
gain. Even the poor slave in the mines managed
occasionally to elude the sleepless vigilance of the
overseers, and conceal a valuable gem. Tavernier
saw in one of the Indian mines a poor wretch who, to
appropriate to himself a fine diamond of the dimen-
sions shown in Fig. 27, had forced it into. the corner
of his eye in such a way’as to conceal it complétely.



Fig. 26.—View in a Diamond District of Brazil.
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According to Heynes' account of the mines of
Hindostan, the-diamond is found in alluvial soil, or
the most recent rocks. “Shallow pits are exca-
vated to the diamond beds, which lie about eight

Fig. 27.—Size of a Diamond hiddea by a slave in the corner of his eye.

feet below the surface of the soil, in a conglo-
merate of rounded stones under two distinct layers;
the uppermost, a mixture of sand, gravel, and loamy
and the other, thick black clay or mud.”

DIAMOND MINES OF BRAZIL.

Brazilian diamonds are found in the district of'
Minas Geraes, at San Paulo, in the beds of various
rivers, and at Serro Frio, or Cold Mountain, a
lofty plateau measuring eight leagues by sixteen.
The most producti\)e districts of late are Matto
Grosso and Bahia.

The diamonds occur usually in alluvial soil, en-
veloped in a conglomerate formed of rounded white
quartz pebbles and light-coloured sand. The miners
have names for each variety of soil; as—

Grupiara, the unused bed of a river.
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Burgalhoa, angular fragments of rocks that strew
the ground; and
- Cascalho, the generic name of all.

When diamonds were first found by the gold
hunters of Brazil, no notion was formed of their
value. They were used for counters in card-play-
ing. But at last a native named Bernardo Lobo,
who had journeyed to the East Indies, and had
seen uncut diamonds there, recognized the nature
of these disregarded pebbles.

The news of the discovery spread across the
world, and its first effect was a panic in the dia-
mond trade. Some time had to elapse before the
dealers in Indian gems could reconcile themselves
to any rival that might depreciate the treasures of
the Orient.

Meanwhile upon the inhabitants of the diamond
districts the discovery acted like a curse; and to
the bitter sorrows of persecution were added the
horrors of earthquake and drought. “It seemed as
if the genii,” says Emmanuel, “guardians of the
treasure, were indignant at the presumption of
man, and tried by every means to prevent the dis-
persion of the buried treasure.”

. But the riches of the province were incalculable.
The search for gold no longer offered any attrac-
tion; the children gathered the precious dust after
the rains. The energies of the gold-hunters were.



Fig. 28.—First wash of the Diamond-yielding Soil in Brazil.
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diverted to diamond finding; care was taken even
to examine the crops of all kinds of killed fowls,
for diamonds had been found in this way; a negro
found a gem of five carats adhering to a cabbage
which he had plucked for his dinner.

As the search became organized, the waters of
the rivers were diverted at the dry season into canals.
The soil was dug to the depth of about ten feet, and
deposited in heaps near the washing huts. These
huts were furnished with elevated seats for the over-
seers, who watched incessantly the long troughs,
called carnoes, in which the cascalko was washed.

When a slave found a diamond of 18 carats he
received his freedom, and was crowned with flowers,
and led in a triumphal procession, amid the rejoicings
of his friends.

Modern appliances and innovations have altered
somewhat the primitive modes of diamond washing,
but the leading features remain the same, the object
being to wash away the finer particles of soil, and
obtain the gems from the residue.

In 1754, a slave, transported from Minas Geraes
to Bahia, discovered, from analogies of soil that led
to immediate diamond-seeking, the wonderfully rich
district of Bahia. It is now estimated that the
Brazils eprrt annually from Rio Janeiro an amount
of rough diamonds averaging in value from four to
five millions of dollatst
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DIAMOND MINES OF SOUTH AFRICA.

In the autumn of 1868 news reached England
from Capetown that diamonds had been found in
the gold districts on Orange River, midway between
the eastern and western coasts of South Africa.
And in the spring of the following year all doubts
that had been either genuine, or instigated by
jealous fear of disturbance in the diamond trade,
were silenced by the discovery of the ‘““African
Koh-i-noor,” valued at about $150,000.

This splendid stone, destined to create a stir that
should widen into the most distant circles, was
found by a poor herdsman, who had the supreme
happiness to dispose of it for five hundred sheep,
ten head of cattle, and a horse. It was taken to
Capetown, where an injunction was placed upon it
by emissaries of Waterboer, chief of the Griquas,
who claimed it as the possession of his own terri-
tory; but, for lack of proof, the injunction was re-
moved, and the diamond finally reached England.
From that time tidings of new discoveries became
more and more frequent; and the Griquas began
successfully to search the beds of their streams.

" By 1870 public attention had become thoroughly
aroused. Already enterprising men and capitalists,
among them Coster of Amsterdam, were on the
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field. The diamond districts of the Vaal had
proved an entire success. Seventy-two large dia-
monds were found at Pniel in one week; ninety-one
were unearthed by a single digger within a fortnight;
diamonds to the amount of $500,000 had been
picked up by Europeans.

A regular organization of diggers was formed
near the mission station of Pniel,—itself, as after-
wards proved, one of the richest localities. A
“digging committee” apportioned to each man so
many square feet, to be worked at once or aban-
doned. The diamond claims of these “dry dig-
gings” came eventually to be sunk sixty feet below
the surface; sometimes seventeen feet of red sand
was removed before diamondiferous soil could be
reached. The best yield occurred generally at the
depth of twenty or twenty-five feet. The natives
worked in these pits with pick and shovel; above
them were the sorting-tables, some under cover,
some not; and between the crowded pits carts
crawled along, bringing burdens of gravel to the
tables, to be sorted by the Europeans.

The excitement had now reached its height.
Not only did every town of South Africa empty it-
self of men for “the diggings,” but diamond-hunters
made their appearance from every quarter of the
globe. There were forty thousand people within a
line of seventy miles upon the banks of the Vaal
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River. Hotels, shops, music-halls flourished; two
newspapers were started. One after another new
diamond-fields were brought to light. Du Toit’s Pan,'
De Beers, Pniel, New Rush, and Colesberg Kopje
opened their dazzling mines.

The rival claims of different routes from the
coast were contested with the utmost zeal. Rail-
ways and telegraphs were projected, and modern
machines were hastened to the scene. The mines
were pronounced the richest in the world. Dia-
monds weighing from 20 to 30 carats were not
unusual ; and among the exceptional treasures
found were diamonds weighing considerably more
than 100 carats; including the beautiful “Star of
Beaufort,” and the “Star of Diamonds,” weighing
10715 carats; and a lovely stone, which attracted
especial attention by exhibiting, under the micro-
scope, an aspect of pointed mountain summits,
lighted by vivid sunlight with all the colours of the
rainbow. Rubies and turquoises were also found.

But all these successes were not unalloyed. There
were droughts, and fevers, and mournful death-lists.
There were threatened invasions of the Caffres that
kept all the white men armed; and frauds that
occasioned lynch-law mobs; and annoyances on the
frontiers. And there were endless disputes of
boundaries and territorial rights, not altogether
quelled when, to the joy of the miners, the British
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flag was hoisted on the diamond-fields, Nov. 1871}
and the district south and west of the Vaal, known
as West Griqualand, was proclaimed under the
protection of the crown.

The South African diamonds are found over
many hundred square miles of territory. The prin-
cipal diggings are situated in the extensive valley
of the Vaal river, to the north-east of the Orange
River Free State, and within the boundary of the
Cape Colony as now defined. The country here
rises into long stony ridges, called £gpjes, consisting
of irregular fragments of hard rock imbedded in
ferruginous gravel, which varies in character and
compactnes