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IN T R O D U C T O R Y .

te s o n
“ Gems and P re c io us S to n e s o r ig inal ly

in the N ew S o uthWale s E ducat io nal Gaze tte ,

at August, 1 89 2 , t o May, 1 894 .

rimari ly in te nded fo r the use o f o ur P ubl ic S cho o l

6 stat io n s are , o f c o urse , asW ide spre ad as the C o lo ny

pe that theymight fo rmthe bas is o f obje ct le sso ns,

pe rhaps, t o d isc ove r ie s o f pre c ious sto n e s.

has be e n the c o rre spo nde n c e which has re sul ted

c le s (some lo ng o ut o f pr in t), that a fewmo n ths ago

Smi th t o prepare themfo rpub l icat io n in a separate

has do n e
,
at the same t ime br ing ing the info rmat io n

supp lemen ting i t Whe re i t was c o nside re d de sirable
J . H . MAID E N .



P R E FAC E .

N the preparat i on o f the fo llowing no tes o n Gems and P rec ious S tones

fo r re - publicat i on , in a formmore suited t o the requiremen t s o f the

general pub li c
,
i t has been recognised that many who feel an interest in

these useful and valuab le minerals may have had but lit t le sc ient ific t raining
,

and who se knowledge o f gems only extends t o those out and po li shed

specimensused in art icles o f adornmen t . T he endeavour has
,
therefore

,
been

made t o simplify the informat i on , by ignoring scient ific expression s and

highly technical terms as much as po ssible , but where the use o f these was

unavo idable , explanatory no tes have been added to eluc idat e their meaning .

It may be well t o ment i on that the natural minerals have but lit t le

resemblance t o the finished gems as prepared fo r sale , and while an at temp t

has been made t o c onvey the meaning and appearance o f simple crystalline

forms in the four principal sys tems , i t mus t be underst o od that i t i s seldom '

that the natural crystals are perfec t in form ,
o r regular in appearance . This

might tend t o mislead o n e lit t le acquainted with the laws that govern form

in minerals
, although a lit tle c onsiderat i on would enab le o n e t o plac e a

crys talli zed Specimen in i ts proper system the diamond, the zirc on , and the

sapphire fo r instance , c ould no t be mis taken fo r each o ther when found

crystallized
,
although

,
perhaps

,
iden t i cal in c o lour. In water-worn spec i

mens , o f c ourse , o ther t est s have to b e appli ed, these are fully described in

the following pages
,
and the differences p o inted out between gems resembling

each o ther in s ome respec t s . T he methods adopted in determining the

physi cal propert i e s o f minerals are als o fully explained .

It has been at temp ted, by introducing well authent i cated historical fac t s ,
t o enliven an o therwise rather dry subj ec t wi th interes t ing narrat ive , much
o f which has been ob tained from the informat i on c o llec ted and published by

Messrs . S treet er
,
E manuel

,
King

,
D i eulafai t

,
Kunz

,
Burnham

,
and o thers .

To the authors o f these works my ob ligat i ons are due . While endeavouring

t o make the informat i on o f some educat i onal value , i t must be underst o o d

that no at temp t has been made t o writ e fo r tho se who are already sc ie n t ifi
‘

cally acquainted wi th the subj ec t , as they are well provided fo r by very
many works o f reference .

Technological Museum
,

S Vdn ey, N ew S outh Wales ,

jam/d ry ,
1 896.
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GEMS AND PRECIOUS STONES,
WIT H

D E S C R IPTIO N S O F TH E IR D I STIN C TIV E P R O P E R TIE S ; T HE

ME TH O D S FO R D E TE RMIN IN G THE M, & C .

General R emarks .

THE collection of gems and precious stones in the Technological Museum
forms the basis of the following inquiries and investigations

,
with special

reference to the gems of N ew S outh \V ales . In speaking of precious s t ones
,

easy to define in a sentence
cat ion between stones that

must be rare
,

property o f durab ility
ain these properties in

and have consequently been held in great esteem from

of searching for precious stones i s useful and often
country so rich inmineral wealth as N ew S outh Wales

,

eeding in t he search i s a reasonable one .
deal with the sub ject in such a plain and simple manner
w little o f the subj ect o f mineralogy may be enabled to
e stones . O f course i t i s not t o be supposed that
expert by perus ing this work

,
but the informat ion

one going to a lot o f useles s trouble over worthless
I

on it would be well to forward a sample of a supposed
al Museum

,
and any communication addressed to the

tion will receive every consideration . It i s desirable
ndwith the Museum should give information as to the

and if possible the

o f testing minerals ,
would
e cause

6 than
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When we consider the enormous quantity o f diamonds that have
recovered from the mines o f S outh Africa , of Brazil, and of India , we
acknowledge that up to the present time very little has been accompl
in the Australian C olonies in this industry .

Diamonds were known to exist in N ew S out
fact before their rediscovery
nothing has been done here . E very field had a
are known to exist in different localitie s in
someone to succeed in locating their position
result will no doubt eventually be brought about by systematic search 0
accident.

Although the diamond fields of such mar vellous richness were often
covered in a very simple manner

,
yet, we find that those who were

fortunate ones
,
usually had some knowledge o f these gems to guide th

either from the appearance o f the stones themselves , o r o f the geo log
s imilarities . Although in most things the proverb i s correct,
knowledge i s a dangerous thing

,

”

ye t , in the discovery of di
evidently does not apply . It i s reported that in 1754: a slave ,
transported from the province of M inas G‘rerae s

,
Brazil

,
to Bah

so il and geological formation between the two districts
,
thus succe edin

Opening up on e of the richest fields for diamonds ever discovered ?

The S incora Mine in the P rovmce of Bahia
,
was discovered about

year 1843 , by a mulatto min er, who had previously been engaged in washing
for diamonds . He went by himself searching for these gems , and laboured
successfully for some days

,
till want of provisions drove him home .

returned with the stones he had collected
,
which he offered for sale t o some

of the people engaged at anothermine . As the stone s were of different
quality, i t was sugge sted that he had discovered another mine . He denied
having done so , and was thrown into prison , accused o f having stolen the
diamonds he at last confessed to his discovery and was released . In about
eight months nearly persons arrived at the place

,
and the diamonds

were found in such quantity
,
that in two years it i s surmised that nearly

carats were obtained and forwarded to E urope . The value o f the
diamonds exported from this field must certainly have been very gre at .
The enormous numbers o f diamonds that have been found in S outh Africa .

has done much to reduce the importance o f the Brazilian fields
,
as previously

these Brazilian mines had reduced the importance of those of India .

The S outh African diamond -fie lds are situated north of the O range R iver ,
u

p
the province of Griqualand West

,
at a distance o f about 500 miles from

t e coast .

The story o f the di scovery (or rather re -discovery
,
fo r

,
al though unkn own

to E uropeans until that time
,
the natives had for many years been aware

o f their existence) , i s that a trader n amed John O ’

R e illy was , in the year
1 867

, travelling southward from the O range R iver
,
when he rested his te am

R esearches i n the S o uthern G o ld Fie lds. R ev. W. B . Clark e
,
M .A.

Page 272 .

‘

I
' We

.

have an analo go us case i n the h ist o ry o fmi n ing in N ew S outh Wale s.
I allude

t o the di sco very o f go ld 111 th i s Co lo ny by Mr . Hargreave s, who , gain ing his kn owledge i n
Cali fo rn i a , came all the way t o the place i n th i s Co lonyhe kn ew so we ll, t o se arch fo r go ld ,because o f the geo logical re semblan ce be twe en the two plac e s.



GE MS AN D P R E CIOUS STON E S. 3

at a farm fo r the night . The owner o f the farm showed him some stones
,

among which he found a diamond . From a letter addressed to the Governor
of C ape C olony (S ir Henry Barkly) by Mr. O

’

R e illy, some five years after the
first di scovery

,
we learn

In March
,
1 867, I was o n my way to C olesbe rg from the junction of the

V aal and O range R ivers . I outspanned at Mr. N i ek e rk
’

s farm
,
when I saw

tiful lot o f O range R iver stones on his table , and which I examined.

N iekerk they were very pretty . He showed me another lo t o ut of

I at once picked the first diamond . I asked him for i t
,
and he toldme I could have i t , as it belonged to a bushman boy of Daniel Jacobs . 1

to ok it at once t o Hope Town , and made Mr. C halmers
,
C ivi l C ommissioner

,

aware o f the di sc overy . I then took it on to C olesberg and gave it to the
Acting C ivil C ommi s s ioner there for transmission to C ape Town t o the High
!C ommi ssioner . The Ac ting C ivil C ommissioner sent i t to Dr . Atherstone,
o f Graham’s Town

,
who forwarded it to C ape Town .

”

Dr. Athersto ne wrote that the specimen was a veritable diamond
,
weighing

21% carats , and that it was worth £500, and also that from where it came
there must be lots more .

Althoughreturning at once to the locality where it was obtained
,
he was

no t at all successful in searching for other specimens , and it was not until
1 869 that V an N i ekerk secured from a Griqua or Hottentot

,
a large stone

,

fo r which he gave the sumof £400 or live st ock to that value . He sold it
at once t o Messrs . Lilienfeld , o f Hope Town , for over This was
the famous “ S tar o f S outh Africa .” It weighed 83% carat s in the rough ,
and was estimated to be worth
Howmany of the settlers in the i nterior of this and the other colonies
have had at one time or another a pri t e in their pos session (n o t , perhaps , as
valuable as the diamond referred to) and have not known i t ? In the early
days o f the Mudgee field s

,
diamonds were cast on one side undiscovered

,

gold being then sought for . 1 would impress on anyone findin g or collecting
a pecul iar ston e the importance o f ascertaining what it really i s .
The Gani Mine

,
or Gani C oulour

,

” described by Tavernier
,
and at his

time employing persons
,
was situated in the celebrated province of

Golconda
,
i n S outh C en t ral India . It was accidentally discovered by a nat ive

labourer whilst digging a piece o f ground for agricultural purposes
,
his first

important find being a stone of 25 carats . A very large number of diamonds
were soon obtained , some o f large size . The Great Mogul ” was obtained
here , an immense diamond weighing 7 87 carats as the lowest estimation ; it
was of the firs t water and valued at an enormous amount .
As will be seen , when we come to deal with the geological formation of

the diamondiferous strata o f the various countries where diamonds are
found in any quantity, the condit ions of occurrence are n o t the same in

ogy where t o look
do is to obtain as much
ere appears to be no
precious stones

,
should

por tance in this C olony
,
and confer the

as it has done in Africa
,
Brazil

,
and

re proceeding to give an accoun t of the
themethods adopted in their discrimina
have to be t aken t o arrive at this result
and it i s by taking advan tage of the

themselves
,
that we are enabled to decide

investigation .
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Physical Properties of Minerals .

IN the determination of this class o f minerals , the greatest advantage i
tak en o f their optical and other physical characters , and in nearly all case
these are sufficient to enable o ne t o arrive at a decis ion as to the correct
name o f a specimen .

0

The most import ant o f these characters is the crystalline form ,
and inmany instances this alone is sufficien t to determine the supposed gem . It

will be convenient to defer consideration o f the several systems of crystal
li zat ion until dealing with a typical gem ,

as the cubical with the diamond
the hexagonal with the ruby

,
and so on through the difi eren t systems .

The o ther characters necessary to be understood are the following

Hardnes s . E lectricity . Lustre .
S pecific gravity. C leavage . P leochroism .

H ardn ess.

The scientific definition o f hardness
,
i s the resistance one substance ofi e rs

to themechanical pressure of. an other . It i s on e o f the most import ant
t ests

,
in fac t

,
the firs t that should be used when determinin g a mineral .

But a mistake must not be made in arriving at a decision t o o soon ; because ,
when attempt ing to scratch one mineral wit h ano ther

,
a mark often appears

to be left upon the stone t ested
,
but which is only a portion of the abraded

surface of the stone test ing ,
and this apparent scratchmay be easily removed

with the finger .
The scale in general use i s that known as Mohs’

,
and is as follows

Talc .
Gypsum .

C alcite (the transparent variety) .

Fluor Spar (cryst allized) .

Apa t ite .

Felspar (O rthoclase) .

Quartz .
Topaz .

S apphire or C orundum .

Diamond .

N os. 6
, 7 , 8 , and 9 are obtainable without much difi‘i culty, and should be

kept for easy reference .

0

A penknife o f the very best quality will hardly scratch more than 6
,
and

it is advisable to consider that when a mineral is scratched by a penknif e its
hardness will be between 5 and 6.

Window glass will replace apatite on an emergency.

YVhen tes t ing the hardnes s o f a mineral the a t tempt should be made upon
s imilar parts o f crystals , and upon unweathered surfaces . If a stone will
s cratch quartz , but i s i t self scratched by topaz

,
i ts hardness is between 7 and

8
, a l ittle judgmen t being necessary to decide whe ther this i s nearer 7 than 8 .

It is n o t advi sable t o attempt to scratch a cut and polished Specimen upon
a promi nent face , but, i f unmounted , the girdle may be used for the test .
The re c

o

ogn i sed hardness of each gem -st one will be given when describing
the individual stones.

1
—1
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As it i s sometimes difficult to ob tain some of the minerals enumerated
above

,
the following listmay be used instead :
May be impressed with the finger nail .
Does not scratch a plate o f copper.
S cratches copper , but is also scratched by it .
Is n o t scratched by copper, but does n o t scratch glass .
S cratches glass slight ly ; i s scratched with a knife .

S cratches glas s easily i s scarcely scratched wi th a good knife .
Is no t scratched witha knife , but just yields to a fi le .

C annot be filed , but scratches a rock crystal .
S cratches a topaz .

10. S crat ches a ruby o r sapphire .

o

mflagpm
As illustrating the importance of hardness in precious stones , the following

js instruc t ive : In the Brazilian mines a negro o f V illa do P rincipe informed
the P rince R egent that he was in possession of a very large diamond

,
and

that he wished to present it to His R oyal Highn ess . Au escort was sent to
bring the diamond

,
together with its owner

,
t o the capi tal

,
a journ ey which

occupied twen ty-eight days . When the specimen arrived , i t was o f such a
darge size that i t was thought hardly possible that so enormous a diamond
could exist

,
its weight being nearly one pound . It was

,
however

,
sent to the

treasury under a strong guard . When the simple test o f scra tching
with a real diamond was applied it was found to be readily scratched

,
and

much t o the disappointment o f all concerned it was found to be rock - crystal
o r quartz . The t est of hardness i s o n e so easily applied , that i t i s inexcusable
that anyone should be deceived be tw en these two minerals .

S pe cifi c Gravi ty.

This i s an invaluable assi stance in the determination of precious stones .
The term is used to expres s the we ight o f a substance as compared with
some other substance

,
water being the standard o f comparison fo r minerals

the temperature of the water being taken at 60 deg . Fahrenheit or 1 55 deg .

centigrade . It i s better to use the water the correct temperature
,
to do

away with the necess ity fo r correction .

Having ob tained the weight of the m ineral by careful weighing i n air , i t
is suspended o r placed in water and again weighed

,
the difference being the

weigh t o f water equal in si ze to the spec imen . Divide the weight i n air by
the los s of weight in water

,
and the quotient will be the specific gravity .

A stone weighs in air 326 grains .
in water

Loss o f weight in water

D ividing the weight in air by the lo ss o fweight in water
,
we get 26 as the

specific gravity o f the stone
,
near enough for practical purposes .

O n the fac t that a solid , when immersed in a fluid , loses a portion o f its
e weight o f the fluid which it dis

t ha t fluid
,
i s based the well

laced i s the only difficulty .

balance into water
,

sined
,
but for small
arrivin g at the
cate balance i s
specific gravity
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i s perha
p
s best perfo rmed with a spe cific -gravity bottle ; this i s a small bottle

wi th a small well-fi t t ing stopper, and u sually havmg a hole bored through
the glass stopper, to allowmost accurate filling, and to prevent air bubbles .
The bott le is first weighed full of water o f the standard temperature , and
carefully dried ; the weight of the specimen in air i s next determined , its
weight n oted, and added to that o f the bottle filled with water ; the solid
is then put into the bottle , displacing o f course an equal bulk o f water, the
weight o f which i s determined by the loss o n again weighing the weight o f
the water displaced is then divided into the weight of the S oli Cl

,
and the

answer i s the specific gravity .

E xample
Glass bottle filled with water grains .
Weight of stone in air 8 1 8

3028 7

After displacing the water by the stone,
the weight was

Displaced water weighed
8 18

S pecific gravi ty
2 ' 7

A small glass phial , with small glass stopper ground into it, and a notch
filed the length of the stopper will answer fairly well ; o r an ordinary stopper
will do

,
if the neck of the bottle is filled entirely, and the stopper slid into

its place over the edge to prevent air bubbles
,
always inserting the st epper

in exactly the same position . The author has made some very satisfactory
determinations witha bottle of this character , comparing results with a first
clas s specific gravity bottle . There are other methods which are often used
for this purpo se

,
such as the u se o f alcohol instead o f water to overcome the

great friction between the gem and the water then corrections have often
to be made for temperature , &c .

,
but it will be hardly necessary to describe

them fully here .

S olutions of known density are sometimes used for obtaining the specific
gravity value of gems

, but these are somewhat difficult o f man ipulation .

Determinati on o f specific gravity affords inmany instances a te st of the
greatest value , and prevents the possibility in most cases o f substituting on e
gem for another, such as white topaz o r white sapphire for the diamond ;
moreover, it i s a test easily applied , and there is no fear o f inj uring the gems
in the slightest degree .

It i s immaterial what system o f weights i s used .

The following determinat ions were made by the author
,
to decide the

identity o f a few small re d stones from the C udgegong R iver
,
near Mudgee

,

in this C olony, and are here given as illustratin g the advantage o f the specific
gravity method to confirm other tests . The specimens were o f a ruby colour

,

rather flat water-worn particles
,
and free from any sign o f crystalline form

.

Although minute , it was considered that they scratched topaz . This test
,
if

entirely satisfactory, would be sufficient to suggest that they were rubies ,
but confirmatory tests are required for scientific clas sification .

With the dichroiscope they gave squares of different colours
,
both reddish

and well marked . This indicated the ruby
,
and proved them n ot to be

garnets or spinels .
They were infusible , but reverted to their original colour o n cooling this
colour tes t indicated that they were not z ircons

.
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and diluted
l iquid

,
suspending the stones in a platinum wire cage directly

01
,
which had a specific gravity o f 8 72 when cooled to the

temperature The following results were obtained , using the metric
m o f weights

Weight o f gems in air
alcohol

Loss o f weight in alcohol
°2947 X

‘

872

3 9 71 8 as specific gravity .

‘

0647

By using a small spe c ific-gravity bo ttle with dis t illed water at the normal
temperature

,
and the whole o f the gems

,
the following figures were ob taine d :

Weight o f gems in a ir ‘

6968 gram .

bottle water 366320

bottle water gems

Displaced water weighs

‘ 17541

From these results we are just ific id in considering these gems as rubies,
and they have been placed in the collection named a s such .

In the R ussian C ourt at the London E xhibition o f 1851 there was a
beautiful stone labelled P henacite , which is a silicate o f glue ina, and it is
used in R ussia as a gem-stone . E xperts’ opinions differed as to whether
this was the correct n ame fo r the specimen . The owner’s permiss ion was
obtained

,
and the stone tested . O n taking the specific gravity it was found

to be The specific gravity of phenacite being at the highest 3 , it was at
once proved not to be thatmineral

,
and on further tes ts being applied it

was found to be a topaz .

3 9 726 as specific gravity, almost identical with the above .

E lectri ci ty.

As a large number o f gems develop this property more or less
,
it i s of some

importance in their discrimination .

Friction will develop electricity in the diamond and topaz most markedly.

The diamond displays positive electricity whether it be polished or in i ts
rough state . O ther gems are posi t ively electric in the polished state only,
and only have the power o f developing negative electricity when in their
rough state .

This development of electric ity in a mineral may be seen by its power of
attracting o r repelling a light pith pellet suspended by cotton

, or better , by
a silken cord froma glas s rod ; or a small piece o f cotton wool suspended in
the same manner will answer the purpose ; even a piece of paper will be
attracted in thi s way .

P ym-ele ct ricity, o r that developed by heat
,
i s very marked in some

minerals tourmaline especially
,
when heated to not more than 150° C .

,
and

suspended by a silken thread
,
will behave like an electro -magnet

,
having
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positive and negative poles . P ym-electricity is mo stly developed
minerals whose crystals are terminated by different crystalline fac
different ends

,
and which are called fromthis peculiarity hemimo rp

Besides tourmaline, topaz and axinite afford examples
V ery great care mus t be t aken in heating

o

st on es by fire
,
because in s

cases where cleavage is very perfect they might spli t , as i n topaz, which has
a very perfect cleavage .

0

An easy method of dist ingui shing between green tourmal ine and ol ivine
is by heatin g , the former developing pyro -electric ity while the lat ter does n o t .

C leavag e .

This i s the proper ty possessed by many minerals of splitting in certain
direc t ions more readily than in others in each cleavablemineral bearing a
constan t relation to a certain face , o r to certain faces , o f the form in which
the mineral crystalli zes . M inerals may cleave in o n e or more direc t ions , but
o ne cleavage is generally to be ob tained with greater case than the others .
Topaz has a very perfect basal cleavage—that is

,
parallel to the base o f the

prism
,
or at right angles to the longer axis

,
and in rolled stone s a portion o f

a smooth cleaved face is often found on topaz . Beryl also has a basa l
cleavage, although somewhat indistinct . There is also a basal cleavage in
corundum and its varieties

,
which i s sometimes perfect .

,
The diamond has

a perfec t cleavage
,
parallel to the faces o f the octahedron , this being the

primary formof the cubical system
,
to which the diamon d belongs . C leavages

are known as p erfe ct , when smooth and re adily obtained , o r imperfec t , when
obtained with difficulty . The latt er are no t so smooth .

The diamond cutter avails himself of thi s natural property of thi s gem to
remove damaged portions

, 8
10 . Dr . Wollaston

,
i n the early part of thi s

century
,
was one o f the first to call attention to the advantages offered by

the ready cleavage of the diamond . He purchased a rough
,
badly-flawed

stone from a firmwho considered it too bad to pay for the cutting ; then ,
removing the defective parts by cleavage

,
ha bad the perfect portion cut

,

and reso ld the cut stone t o the firmfromwhomhe firs t bought i t
,
at a very

large profit .
But the cleavage of the diamond must have been known long before thi s
period , because Dr . Boot , wri t ing in 1609 , t ells u s that he knew a physician
who boasted that he could divide a diamon d into small scales like a piece o f
tale . The flat gems o f Indian origin also poin t to the fact that the c leavage
o f the diamond was well known .

In early times an idea exi sted that owing to the extraordinary hardnes s
of the diamond i t could not be broken by a hammer on an anvi l ; but thi s
was erroneous , because a diamond can be reduced to grain s by a heavy pestle
and mortar, o n account of its perfect cleavage . This will

,
perhaps

,
account

for the fact that the ancients had no knowledge o f great diamonds
,
as they

placed them upon the anvil t o tes t their genuineness .
Th i s supposed property o f the diamond of resi sting the blow o f a hammer

i smentioned both by Lucretius and P liny . The latt er says that the test of
all these diamonds i s made upon an anvil by blows o f the hammer

,
and thei r

repulsion fromiron i s such that theymake the hammer fly to pieces, and
somet imes the anvil is broken . This error was not eradicated until c om
parat i ve lymodern times , for in M 76, when after the battle o f Morat, the
Smss sold i ers seized upon the tent o f C harles the Bold

,
they found in it

,

among other treasures , a certain number of diamonds
,
and in order to test

whether they were genuine , struck them with hammers and hatchets
,
and of

course broke many o f them to pie ce s .
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Lustre .

This term is applied to the reflection o f light from the surfaces o f the
ens it i s influenced by the nature o f the se surfaces , some reflecting

han others .
There are six forms of lustre which may be applied to precious stones , as

Adamantine The well -known lustre o f the diamond .

R esinous The lustre o f the garnet.
V itreous That o f the emerald .

Waxy R esembling turquoise .

P early S hown in moons tone .
S ilky Like crocidolite .

E ach of the above varietie s o f lustre may differ i n intensity , bu t the
t forms of these are moremarked inminerals other than gems .
veral other properties of light, as refraction , dispers ion , polarisation ,

and pleochroism act in difi eren t ways with different stones
,
but it will be

unnecessary to notice them with the exception o f the last.

P leochro i sm.
Means the condition of displaying many colours a stone i s dichroic when
it exhibi t s two colours trichroic when i t shows three

,
which is the highest

grade of pleochroism. This prope rty
,
well marked in precious stones

,
i s a

useful one
,
and easy of determination ; a littl e instrument, called a dichro i s

s used in this investigation . It consists of a short tube
,
in which i s

a prism o f Iceland spar ; gimme end, farthest fromthe eye , a little
square hole i s placed

,
at the other a small lens . With this little instrument

the dichroism o f a largemajority o f gemsmay be discovered , provided they
are coloured . Holding the stone before the little square hole

,
and looking

through the tube towards the light
,
two squares will be seen

,
and if the stone

d ifferent colours . A ruby will show two
e to both
once seen
e
,
emerald

,

ow squares
in ed from their imitations .

The remain i s are
,
in the study of gems

,
o f

lit tle moment
,

not be considered here .

Individual gems will n ow be described in detail
,
commencing

,
of course

,

wi th the most important o f them all .

D IAMO N D .

C rystalline syst emz cubi c .

Hardness : 10.

S pecific gravity=3 '

52.

Lust re=Adaman t ine .

C leavage : P arallel to faces o f the octahedron
,
highly perfect .

C omposition : C arbon
,
being chemically the same as graphite (black lead)

charcoal . Al though so different hardness
,
and in

s known
,
yet

,
when

on sidered as
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The crystalline form o f minerals is o f the greatest importance , and is o f
special value in the dete rminati on of gems it indicates the difference
between substances inmany respects resembling each other.
Through ignorance o f the crystalline form of the diamond , a gentleman 111

C alifornia once offered £200 for a small specimen o f quartz . He knew
nothing about gems but t his being a bright shining substan ce, not scratched
by the file used

,
but sufficiently hard to scratch glass , he considered that these

quali ti es belonged only to the diamond , and offered what he thought a fa ir
price for the specimen . The owner’s knowledge was no better, as he refused
the offer.

It i s a common mistake to suppose that if a stone will scratch glass , and is
bright and glistening

,
that it must be a diamond . N atural quartz crystals

are often more brilliant than those of the diamond when in its rough state ,
and being sometimes very minute

,
with a very bright lus tre , these little

worthless stones might eas ily deceive one but the crystalline form and the
hardness are generally sufficient to determine them . The diamond, in its
natural state

,
i s often deficient of that lust re one expects in this gem

,
and for

that reason i s often
,
no doubt

,
overlooked byminers and others searching

for gold in Australia . An octahedron crystal in the Museum collection i s
very deficient in lustre

,
and might eas ily be missed when with other white

stones , although its crystalline form should cause detection at once .
By its crystalline formalone it i s easy to distin guish the diamond from

the se minerals that somewhat resemble i t in colour and lustre ; from quartz ,
this crystalliz ing in the hexagonal system ; fromwhite zircon , belong ing to
the tetragonal system ; from topaz , which i s rhombic ; from white sapphire ,
or colourless corundum

,
which is hexagonal . But while the crystalline

forms are so important
,
the extreme hardnes s o f the diamond i s character

i st ic
,
it being able to scratch all other known substances . This test o f hard

ness i s of the greatest importance
,
e specially when dealing with gem-stones

with crystalline forms obscured .

The specific gravity o f quartz bein g at the most 28
,
would readily deter

mine the difference between it and the diamond
,
while zircon has a specific

gravity as high as Topaz
,
having nearly the same specific gravity as the

di amond
,
i s easily distinguished by i ts deficient hardness and other physical

properties .
When the diamond i s rubbed it exhibits posi t ive electri city .

O rdinary solvents have n o t the slightest effect on the diamond .

C o lour.

By far the larger number of diamonds are colourless
,
or nearly so

,
but

specimens o f nearly all colours have been obtained .

Black diamonds o f great beauty are occasionally obtained in Borneo .

These are extra hard
,
the ordinary diamond dustmakin g little impression

upon them , their own dust having to be used for the purpose of cutting and
polishing them . A black diamond weighing 350 carats was exhibited at the
London E xhibition in 1 85 1

,
and was greatly admired . A short time ago

Mr. S treeter had o n exhibiti on at the Imperial Institute
,
London

,
a black

diamond .

B lue diamonds are seldom found
,
but when of a deep blue colour and

perfect in other respects they are very valuable . The celebrated “ Hope
diamond, weighing M i carats, is a beautiful blue , and a very valuable stone .
A model of this gem is in the Museum collection . (S ee N o tes on hi stori cal
diamonds at pag e

R ed diamonds are rare
,
and when good are o f great value .
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Green diamonds of good colour are also rare and valuable
,
a specimen at

Dresden weighing 48—37 carats being v alued at
In the celebrated Townshend c ollection are included diamonds having
black , ye llow, green , grey, indigo , cinn amon , and o ther colours . This c olle c
tion was presented by the R ev. C hanney Hare Townshend

,
in 1 869

,
to the

S outh Kensington Museum ,
and contains 154 specimens .

“Be rt ,
”
o r

“ Boort ,
” is a name given to an uncrystallized form o f diamond .

It i s crushed to form diamond dust ” fo r polishing purposes . It may be as
well to mention here that those diamon ds that are to o bad for cutt ing as
gems are known a s he rb

,

” and are crushed for polishing and cutting
pur oses . It has been stated that a specimen of bort ” was obtained n ear
Bat urst . It would certainly be advisab le to keep this substance in mind
when seeking for gems .

C arbonado ” i s an opaque
,
very hard formo f carbon—as hard as the

diamond . It i s only found in Brazil at present . It i s used for polishin g
,

and for the manufacture of “ diamond drills” for deep borings . The demand
for it for these purposes has increased i ts value

,
i t being worth at on e time

30s. per carat .
Ge o log i cal Format i on .

In N ew S outh Wale s , diamonds are principally obtained from the tertiary
gravels and recent drift s ; but it i s hardly to be supposed that they were
formed in these tertiary deposits . They

,
n o doubt

,
originally had a home in

some older formation
,
and i t certainly is des irable t hat this secret dwelling

place should be discovered. This may probably be metamorphosed rocks .
U nder what conditions diamonds have been formed i s at present unknown

,

so that we cannot presume t o s uggest the kind o f formationmost likely to
contain them . The operat io fP o f excessive heat in their formation seems
hardly probable

,
o n account of the combustible nature of the diamond .

Whether the carbon was derived fromanimal, vegetable, o r other sources, i s
also unkn own

,
but the presence o f the diamond inmica -slate does n o t favour

the idea of vegetable origin .

There i s not the smallest doubt that the enormous yie ld o f diamonds from
the “ Kimberley diggings ” of S outh Africa, i s du e to the fact that there the
diamond is taken from its actualmatrix

,
where it i s found in an intrusive

rock . In this rock the diamonds are found crystallized , often in octahedrons
and allied forms . The formation in which these diamonds are found is a
ver
y
peculiar o ne

,
consisting

,
as it does

,
o fmaterial filling a natural pi e

,

”

wit hard rock around it. The generally accepted theory i s that the pipe
is the funnel o f an extinct volcano

,
and that the diamond-bearing rock which

n ow fills it
,
and forms the mine

,
has been upheaved froma vast depth

,
the

diamonds being probably o f earlier date than the upheaval .
By referrin g t o the accompanying diagram, a good idea will be obtained

o f thi s peculiar o ccurrence . It is froman official publication is sued by the
Government o f C ape C olony (R epo rt of the Inspect or o f Diamond M ines ,
Kimberley

,
for Although indicating the KimberleyM ine, the general

idea will serve for the other principalmines als o .

The inevit able rush to this district set in during 1870, and it i s computed
that in a short time no less than person s were se arching fo r diamonds
there . S ince that time the diamond-fie lds o f S outh Africa have become
noted for theirmarvellous richness

,
diamonds by the t e n weight having been

found there . For a l i t tle over three years—1883 , 1 884 , 1 885 and part o f

1 882—diamonds to the value o f over sterl ing were obtained .

The value o f the rough stones ranged during that time between 20s. and 29s.

'

per carat .
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Themajority o f these diamonds were obtained from the four principal
mines

,
vi z .

,
the Kimberley

,
De Beer’s

,
Bultfontein

,
and D u Toi t ’s P an .

It i s computed that up to the end o f 1 885 no less than (37? tons weight of
diamonds had been obtained from these four mines , realis ing no less than

sterling .

S ince that time the yield has gone on increasing , for, taking the five year s
from 1888 to 1892 inclusive , we find that the amount o f carat s o f diamonds
exported from C ape C olony was 15 ,603,2I8 valued at or about
£1 68 . 5d. per carat .

Besides these deposits where the diamonds are obtained by systematic
mining

,
there aremany diamonds found in the river deposits also , particularly

o n the banks of the V aal R iver , fromits j unction wi th the O range to above
C hristiana . The “ diggings ” are between these two points

,
and on both

banks o f the V aal R iver, a distance o f about 70 miles . The amount o f
diamonds obtained fromthese river diggings i s not an insignifican t item
it i s computed that the value of the s t ones that have been here obtained
must be between and sterling .

The original home o f these diamonds i s still subj ec t to controversy , but
they are all found in alluvial so il in a deposit of ferruginous gravel, mixed
with red sand

,
lime

,
and boulders .

In Brazil the diamonds are found i n a group o f rocks called the Itacolumite
series

,
because a peculiarform o f sandstone called Itacolumite occurs there .

In thin pieces portions o f this sandstone are flexible , and can be bent back
ward and forward wi thout breaking . This formo f sandstone i s associated
with a group o f schis t s containing specular iron ore . Traversing these ro ck s

'

are certain veins o f clayey material containing diamonds . In the quartzite s
o f an overlying series diamonds are also found . P robably the lower meta
morphic series was the original home o f the diamond in thi s locality .

It i s stated that i n Borneo the diamond has been found in serpentine
,

although they are general ly obtained from the diamondiferou s gravels in the
n eighbourhood o f Martapura .

In Borneo the diamond is usually associated with gold
,
platinum

,
and gem

stones .

There appears t o be little doubt but that the earliest known diamonds
came fromIndia

,
and i t i s almost certain that down t o compara t ively modern

times no other locality was known where diamonds were obtained in any
quantity . Although obtained at one time in large quantities

,
the yield o f

diamonds from the fields now worked is small. The export trade i s of little
importance

,
the industry having been virtual ly des t royed by the

‘

vast

quantities of diamonds obtained i n Brazil during the last century
,
and in

S outh Africa during the last thirty years . The Indian mines were orig inally
spread over a large portion o f the country

,
extending fromnear the R iver

Ganges
,
in Bunde lcund, to the P e nnaur R iver in the Madras P residency .

The diamonds are generally found in superficial and alluvial deposits o f
comparatively recent formation , although they have been stated to be found
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i n si ta in the ancient rocks of the great V indhyan format ion . From the
e vidence obtained of the formations where the diamond i s found

,
it i s to be

supposed that they have originally been derived from the disin t regat ion o f
rocks belongin g to the older geological systems .

P revious to the year 1 889 about diamonds had been found in N ew

S outh Wales at the several localit ies named below
,
the largest weighing 162

grains o r about 55’ carats . For two o r three years after this date searching
fo r diamonds does not appear to have been a very lucrative occupation

,
but

n o t long since the industry was reviving at Bingera
,
and much interest was

taken in some very successful washings that took place there

At Bingera the diamonds are found in aconglomerate o r wash as it i s
termed , and at the principal mine at a depth o f 50 to 60 feet , but both the
drift and the thickness o f the diamondiferous portion are

,
as far as opened

o ut , found to be very irregularly deposited . The diamonds are usually small
and a greatmany are ofi colour

,

” but appear to be plentifully dist ributed
in portions o f the conglomerate . C aptain R ogers has done much pioneer
work in the district

,
working alone against all difficulties

,
and at one time hismine

,
the Monte C hristo

,
caused some excitement in mining circles

,
as a good

many diamonds were obtained from the “ wash taken from the mine .

S everal other individuals and companies have also at various times prospected
this di stric t

,
with occasionally a fair amount o f success

,
but during 1 894: the

whole o f the diamond mining companie s obtained suspension of the labour
condition s .* It i s certainly no t too much to expect that at some future datemining for diamonds will be a successfu l industry at this locality o r neigh
bourho od, and perhaps reach gigantic proportions . We must not forget the
unfavourable repor t of an expert who reported on the diamond fields o f
S outh Africa before they became an accompli shed fact . The following
extract i s suffi cient —“ From the geological charac t er o f the district , which
he had very carefully and thoroughly examined , it was imp ossible that
diamonds had been or could ever be found there .”

When the diamond fields of Brazil were firs t established , attempts weremade to depre ciate the diamonds because o f prevailing interests . It i s
hardly to be expected that assi stance wi ll be forthcoming t o prospect the
diamondiferous district s o f thi s C olony from those who are interested in
existingmines o r existing stocks . Although the deposits at present knownmay n o t be remunerative

,
still there probably exis t s o ther deposi t s in the

n eighbourhood
,
not yet known

,
that will be found to be so .

As already stated
,
i t was R ev. W

'

. B . C larke , M .A. , who drew attention to
the presence of diamonds in the C olony, andmentioned a few localities where
they had been found . That some interest was taken , even at that, time, in
this matter may be gathered from a statement made by that gentleman , that
s everal people had forwarded to himspecimen s o f rock crystal (quartz) , of
topaz

,
and o f white zircon , under the impression that t hey were diamonds .

The principal mineral s usually found wi th diamonds in N ew S outh Wales
are gold

,
ruby

,
sapphire

,
zircon

,
garnet

,
topaz

,
tourmaline, ilmeni te, magne

tite , corundum, and quartz .
Diamonds should be sought for in all auriferous drifts .

A rec e n t repo rt on the B inge ra D iamo nd Fi e lds, by G . A. S t o n i er, F.G S .
, i s published

i n the Annual R eport o f the Departmen t o f M i ne s, for the year 18 94 .
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Lo cali t i es, N .S W.

The following list of localities where the diamond has been already found
in the C olony, may be o f use to enable one to see what parts are at presen t
known to be diamondiferous ; they are principally taken from P rofessor
Live rsi dge

’
s excellent work M inerals o f N ew S outh Wales .

C ounty Bathurs t .

—Bathurst Distric t
,
R eedy C reek .

Bland—C alabash C reek .

B ligh .

—C udgegong R iver .
Buller . —R uby tin-mine .

C amden .

—M ittagong .

Georgiana .

—Trunkey .

Gough .

—Britannia M ine
,
Inverell

,
M iddle C reek

,
N ewstead ,

S tannifer
, V egetable C reek (E mmaville) , and several

creek s in thi s distri ct .
Hardinge .

—Auburn V ale C reek , Bengon over M ine , B ig
R iver

,
Borah M ine

,
C ope’s C reek .

Murchi son—B ingera , Doctor’s C reek .

P hillip . C udgegong R iver, near Mudgee .
R ous . - N ear Ballina .

R oxburgh .

—Turon R iver.
S andon .

—U ralla .

S t . V incent .—S hoalhaven R iver .
Well ington—Bald Hills , Burrandong ,

Monkey Hill
,
P yramul

C reek
,
S ally’s Flat

,
Two -mile Flat .

Westmoreland .

—O beron .

Following these local ities o n a geological map of N ew S outh Wales , we
find that, considered broadly , the diamond is found in the older geological
formations

,
and also that there exists in this portion of the C olony a pre

dominance of plutonic and igneous rock s ; that this stretch of country
extends outside the permo -carboniferous area

,
from the C ounty S t . V incent

in the south
,
to C ounty Buller, i n the north , and embraces the country

where gold and t in are principally di stributed .

The diamond fields
,
near Mudgee

,
o n the C udgegon g R iver

,
at one time

worked
,
have somewhat similar geological characteristics t o those existing at

B ingera . The diamonds at the former locali ty were found in a conglomerate
capped by basalt, and the asso ciated minerals were almost identical with
those found wi th the diamonds at Bingera . In the Museum collection are
t wo fine octahedron cryst als fromnear Mudgee .

During the year 189 i search was again made in the M ittagong district for
payable diamondiferous drift

,
but wi thout success .

C ompo sit ion o f the D i amond.

It i s only in comparatively recent t imes that the composition of the
diamond has been known . N ewton judged from its very high refractive
power that it would eventually be found to be combus tible .

Boyle appears to be the firs t who by e xperiment proved that its n ature
was different from the generali ty o f stones . He showed that under the
influence of great heat the diamond disappeared . At frequent intervals aft er
thi s experiment many others were carried o ut

,
demonstrating the fact that

at any rate the diamond could be made to disappear when burned in air but
it remained fo r the renowned Davy t o solve the problem by analysing the
diamond and thus proving its compo si t ion . “Then thus analysed the diamond
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was found t o be c omposed of carbon , with a trace of metallic impurity . It
may seem remarkable that such a beautiful object should be composed o f
such common material as carbon

,
but if we come t o consider of whatmaterial other gems are composed , we find that the ruby, sapphire , and other

gem varieties of corundum
,
consi st of alumina

,
which i s certainly no t les s

common than carbon , as i t forms the basi s of all clay and other like deposits
,

while the majority o f the remaining gems consist largely o f silica of which
the greater portion o f rocks principally consist .

S imp le fo rms o f the C ub i c a l system.
The diamond crystallizes in the cub ical system

,
that is, i t has three

imaginary axes all at right angles to each other
,
and all o f the same length .

The o c tahedron i s the primary form
,
and this may be considered as composed

o f two four-sided pyramid s placed base to base
,
with the axes joining each

o f the solid angles (a solid angle i s the meeting o f more than two faces .)
P lacing six square planes equal to the length of on e of the axes upon the
solid angles o f the octahedron

,
a six-sided figure is obtained

,
called a cut e o r

lzexa/ze clron , havin g six equal faces , the axes being of the same length, and
j o ining the faces of the cube in their centre .

If twelve plane s are placed upon the edges of the octahedron (an edge
being a line joining two faces) , and extending these faces until theymeet , a
twelve-sided figure is obtai ned , called a rhombi c dode cahedron ,

having twelve
faces

,
and each face a rhombus . It will be easily understo od that

‘

the axes
in this figure are all o f the s ame length

,
and that it therefore belongs to the

cubical system . This figure is a common o n e for garnets
,
all of which

crystall i ze in this system. These
,
the most simple forms of the cubical

system
,
are easily distinguished models can be eas ily cut fromsome soft

substance
,
a p otato for instance . The appearance is also shown in the

diagram .

It i s po ssible to have a portion o f each of these thre e forms developed in
the same crystal

,
but the axes will not vary in length . A crystal having

these faces developed might at first s ight be considered a complex form,
but

i t i s n o t so
,
little considerat ion being necessary to identify the faces .

Instead o f entirely removing the form o f the o ctahedron , as in the cube
and the rhombic dodecahedron

,
crystals are often found with other faces

formed upon the oc tahedron . O n e form having three faces thus developed is
called a triak i s o efa lze clron it has twenty-four small faces , each being an
isoscele s triangle

,
and they formobtuse three - sided pyramids over each face

o f the octahedron .

A figure having six small faces developed on each face o f the octahedron
i s called a hexak i e o c tahedron for that reason i t has forty-eight faces, and is
n o t an uncommon formof the diamond .

By placing obtuse four-sided pyramids upon each of the six faces of the
cube a figure i s obtained called a te tralc i s lzexalzealron

,
o r four-faced cube it

i s bounded by twenty-four equal i so sceles triangles .

These are the principal lzo lo li eclral forms o f the cubical system(meaning
those which posses s the highest degree o f symmetry of which the system
admits) , necessary to be known in the discriminat ion of gems , although
perhaps the i cosz

’

z
‘
e tralzealron should not be omit ted , as i t i s common in

garnet and leucite . In general appearance this formsomewhat resembles
the t riaki s octahedron

,
but its faces are deltoid in shape, and each solid
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angle only j oins four faces , while in the t riak i s octahedron eight meet
together

.
This figure

,
which is als o known as the de ltohedron , has twenty

four faces .
U nfortunately for the simplic ity o f crystallography , hemihedral forms
introduce themselves (that i s , t hose which may be derived from a holohedral
formby supposing half o f the faces of the latter omitted according to a
certain law) . These figures are formed by enlarging each alternate face , o r
group o f faces , to th e removal o f the intermediate ones ; the hemihedral
form

,
derived from the octahedron by suppressing each alternate face and

extending the remainder
,
i s called a t e trahedro n ,

i t has four t riangular faces .
The hexaki s te trahedron i s one hemihedral form of the hexaki s oc tahedron
and is formed by the same mode of replacement .
These hemihedral forms are not of very frequent occurrence in crystallized
gems

,
although found in

‘

the diamond occasionally
,
so that it is well not to

ignore thementirely .

More complex forms still are those known as twins , or twin -crystals , but
not being o f very frequent occurren ce in gems , i t will be unnecessary to
describe their formation and appearance .
The edges o fmany of the crystals of diamonds are curved, giving the gem
a spherical appearance more o r les s marked .

I have described thus fully the principal forms belonging to the cubical
system

,
because the diamond usually takes on e or the other of them ,

and the
description will be suffi cient for all t hose g ems crystalliz ing in thi s system .

Large D i amonds.

There are in the Museum collection glassmodels o f fourteen large his
t ori cal diamonds , o f which a short history is given here, asmuch interest i s
taken i n them by the general public .
The “ R egent o r

" P itt d iamond i s a beautiful gem . It i s an Indian
stone

,
and was found by a slave in the P arteal mines o n the R iver Kistna

,

i n the year 1701 ; he is supposed to have concealed it, and it is reported to
have also come int o the possess ion o f an E nglishman in an unfairmanner .
It was bought by Mr. P itt, Governor o f Fort S t . George

,
for from

a diamondmerchant . It weighed i n the rough 4 10 carats . It was cut in
London , the process lasting two years , and thus reduced to 1 362 carats . I t
was sold to the R egent

,
Duke o f O rleans

,
for and thus passed

into the possession o f France . It
‘

was stolen
,
with other treasures

,
from

the Garde Meuble
,
in 1 792 , and recovered in a peculiar manner . N apoleon

wore it in the pommel o f his sword . It i s cut as a “ brilliant
,

” i s inclined to
the square form ,

and has been valued at Themodel i s inch
long , inch wide

,
and inch thick .

The “ Koh -i -noor ” o r
“ Koh - i -nfir diamond is n ow one of the C rown

Jewels of E nglan d . It was named “Koh -i -nfir” by N adir S hah (
“Koh-i -n i ‘i r”

means Mountain of Light) o n first obtaining pos session of the gem i n
1 739 . It had long been in the pos session o f the Mogul dynasty . The origin
o f the stone i s lost in antiquity . After many vi cissi tudes the gemwas
presented to Her Majesty Queen V ictoria in 1850

,
through the E ast India

C ompany . It had been cut
,
and then weighed carats . It was exhibited

at the Great E xhibition in London
,
1 85 1 . Was recu t as a “ brillian t

,

” its
present form

,
in 1 852 n ow weighs 1061t, carats ; cost about to recut .

This diamond i s kept at NV indso r C astle
,
amodel o f the g embeing kept in "

the j ewel room at the Tower o f London . V alued before recutting at

Models o f the gem, both before and after recutting , are shown .

Approximatemeasure - length
,
l g} inch , width , l l inch , depth , 2 inch .
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The “ Great Mogul i s supposed to be o n e o f the largest diamonds ever
found . O ur knowledge o f it i s obtained from the account given by Tavernier

,

who saw i t in India i n 1665, and recorded i ts appearance in his work pub
lished i n P aris , 1676 and 1 632 . It weighed in the rough 787—5 carats , but
had been cut by a E uropean named Borgis , who reduced i t i n the cutting to
its then weight, 2793; carats . Found at the Gani mine , i n Golconda , India .

Its present location unknown , all traces o f it having been lost . A model i s
shown as i t was seen by Tavernier ; i t somewhat resembles half an egg,
n early flat and quit e smooth o n the top

,
and a large number of facets cover

ing the round portion It i s 1 35 inch over the t e p, and inch deep .

The “ Florentine or
“ Austrian Yellow diamond is a triangular s tone

,

faceted o n both sides
,
and i s o f a ci tron t int . It belonged to the Grand

Duke o f Tuscany during Tavernier’s time
,
and was supposed to be then the

larges t diamond in E urope , but its yellowish colour de t racts fromi ts value .
It weighs 1 39% carat s . It has been in the possession o f Austria since the
time o f Maria Theresa . It i s , judged by i t smode o f cutting

,
an Indian

stone
,
andmust have been brought from the E ast at an early date . It has

been stated to have belonged to C harles the Bold
,
who lo st i t 'at the battle

o f Morat . V alued at various figures from to It i s
nearly 1 inch in thickness .

The N ussak diamond i s so named from the town o f N ussak
,
s ituated

on
'

the U pper Godavery, 9 5 miles by rai l north -west o f Bombay . C ave
t emples were s ituated here

,
and thi s gemi s supposed t o have been taken

from the shrines by the P eishwas . When Bajerow the P eishwa surrendered
to the Briti sh in 1 8 18

,
this diamon d was handed over to the Marquis of

Hastings . It was triangular in shape , and weighed 89% carats . S old by
auction in London in 1 820 for an exceedingly low figure . It has
been recut

,
i ts weight now being 7 85 carats . It belongs to the Marquis of

Westminster .
The Hope Blue diamond is of a beautiful colour

,
and weighs 44—17 carats .

It i s cut as a “ brillian t ” o f the square form . Tavernier brought a blue
diamond wi th himfromthe E ast

,
which weighed 1 12% carats . This i s sup

posed to be the original o f the “ Fren ch Blue
,
weighing 67% carats , and

estimated to ‘ be valued at by inventory o f French C rown jewels
drawn up i n 1 79 1 . This was st olen wi th other t reasures from the Garde
Meuble in 1792, and fromthat t ime lost . The “ Hope Blue” i s supposed
by Mr. S tre e ter t o be a portion of this Fren ch Blue” diamond . P urchased
by Mr. Hope for valued at N ow the property o f the
family o f the Duke o f N ewcas t le . It i s 1 inch in leng th

,
inch in width ,

and over 1
i nch i n thicknes s . It i s understood that t his gemi s n ow fo r

sale . An American lately offered dollars for it
,
but the offer was

refused .

The “
S an cy o r

“ Great S ancy diamond i s an almon d-shaped gem ,

faceted o n both sides
,
indicating Indian workman ship . Belonged to M . de

S anci . \V orn by Henry III of Fran ce . Afterwards passed int o po ssession
o f E lizabeth Queen o f E ngland. S old by James to Loui s XIV for
Appears in the inventory of the French C rown jewels , 179 1 , valued at

Afterwards owned by P rince P aul Demidoff, who s old i t, a

wealthy merchant o f Bombay, S ir J amse tje e J e eje ebhoy, becoming the
owner. Afterwards purchased by the Maharaj a of P utt iala. It weighed
53% carats .
The “

E ugenie diamond i s an oval stone , cut as a “ brillian t , and was set
as the centre

,

of a hair-pin belonging to the Empress C atherine I[ of R ussia .

I t was given by her to on e of her favourite s
,
named P otemk in, a niece o f

B
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whom sold it to the Empero r N apoleon III, who gave it t o his wife , who
gave it its present name . It was worn in a necklace

,
which after the}

Franco-German war, was sold to the Gaikwar of Baroda for It s

present owner i s unknown . It weigh s 5 1 carats .
The O rloff ” diamond i s muchthe shape o f a portion of

faceted all over the round portion
,
with five irregular flat surfaces on

t op. It is characteris tic o f Indian -cut diamonds
,
and inclined t o the shape

of the Great Mogul .” It was originally the eye
'

o f an idol in India, and
was stolen by a French s oldier who had de serted the Indian S ervice . H e

sold the gem to an E nglish sea-captain for who brought it t o London
and sold it fo r P rince O rlofi

'

bought the gem at Amsterdam for
cash and an annuity of He pre sented i t to C atherine I I

of R ussia . It has been valued at about It belongs t o R ussia ,
and weighs 19 4 carats . It s weight uncut is n o t known .

The S tar o f the S outh” diamond was found by a negress at work at themines o f the Minas -Geraes
,
Brazil

,
July

,
1 853 . Her lucky find secured her

her freedom and a small pension as well. The stone weighed in the rough
254é carats , and was sold as found fo r It was cut at Mr. C oster’s
establishment at Amsterdam

,
and reduced to 125 carats . It i s cut as a

“ brilliant
,

”
and i s 1 43 inch long, l—tg inch wide , and inch thick . It i s

more square than the Koh -i -noor . E xhibited at the London E xhibition ,
1 862

,

and at P aris in 1867 ; was offered for it and refused
,
but i t was

eventually sold to the Gaikwar of Baroda
,
India

,
fo r 8 lakhs o f. rupees

The P igott diamond was so named after Mr. P i gott
,
Governor of

Madras
,
afterwards Lord P igot t . S old by lottery in 1 801

,
and won by a

youn gman
,
who sold it for a low price . Bought by Ali P asha afterwards

fo r who
,
when mortally wounded

,
ordered the diamond to be crushed

t o powder in his presence . This was done
,
and this beautiful gem thus

destroyed
,
the model alone remaining . It was an Indian stone

,
but exact

locality unknown . Weight given differently by various writers—Mawe at
49 carats , E manuel at 824. The si ze of themode l would indicate the latter
figure . It i s 14 inch lon g , 1 inchwide , and over é inch in thickness .
The “ S hah diamond

,
i s a peculiar shaped gem

,
long

,
narrow

,
and having

few facets ; i t i s one o f the few diamonds that have been engraved . It i s
supposed to have formed part o f the P ersian regalia fromthe remotest times .
Its weight i s 86 carat s

,
and i ts weight before cutting was 95 carats . It

now belongs to R ussi a . It is 1 t inch in leng th , 4 inch in width , and 41» inch
in thickness .
The P olar S tar diamond i s cut as a brilliant

,
o f the square form . It

weighs 404 carats , it belongs to R ussia . It was purchased in E ngland fo r
the Imperial regalia

,
it has a very fine lustre .

The “
P asha of E gypt

” diamond
,

is cu t as a “ brilliant
,
round in shape . It

was purchased by IbrahimP asha for I t weighs 40 carats .
P resent locality no t known fo r certain .

O f late years several large diamonds have been foun d in the S outh
Afr i canmines . O n e very large irregular crys tal inclining to the octahedral
form was found i n the De Beer’s min e . It weighed 428% carats in the
rough . It was cut and exhibited in the P aris E xhibition o f 1 889 .

It
weighed , after cutting , 2285 carats , thus losing 200 cara t s in the process .
What i s perhaps the largest and mos t valuable diamond in the world was ,
however, found on July 301h, 1 893 , in the J agersfon t einmine . Its weight
1 11 the rough i s 969—5 carats , the colour i s blue -white , and it i s of fine quality .
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Its value canno t be e stimated . This diamond was ob tained at a cost of
8 dollars per carat, for it was obtained under contract with a lo t of other
stones . Had it not been discovered until six hours later those who secured
it would not have received it

,
for the contract would have expired .

The “
P orter-R hodes ” diamond was found Feb . 12th

,
1880,

i n the Kim
berley mine . It weighed in the rough 150 carats

,
and i t s estimated value is

It is of a very fine lus tre .

The S tewart” diamond was on e o f the earliest large diamonds found in
the S outh African fields

,
its weight in the rough was 28 8% carats . It i s of a

light yellow tinge . It was found in the year 1872 .

The Jagersfon t e in ,

” a diamond weighing
,
in the rough

,
2094 carats was

obtained in thi s locality it was stolen
,
but recovered by the owner .

The “ Du Toit I” and Du Toit II
,

” the first a gem weighing 244 carats
when cut

,
the other weighed in the rough 124 carats . These were obtained

at Du Toit ’s P an .

The “
S tar of S outh Africa

,
better known as the “ Dudley

,
weighed in

the rough 83é carats , by cutting it was reduced to 46s carats . It i s the
property of the C ountess of Dudley . It i s the diamond obtained by V an

N i ekirk from a nat ive in the early days o f the diamond fields .
Besides this list

,
there are a greatmany other large diamonds o f historical

interest that have been obtained fromthe various diamond fields of the
world

,
many o f these gems are connecte d with deeds of crime of the worst

character .

C O R U N D U M ,

and i ts g emvari e ti e s, R uby , S apphi re , Ame thyst , Eme ra ld , T o paz ,
Aquamari ne , and Ast eri a .

T o distinguish these from otherminerals bearing the same n ames they are
known as O riental

,
thus O riental topaz ,

”
O riental amethyst

,

”

O riental emerald ,
”

O riental aquamarine ,
” and “ O riental ruby .

”

O riginally the words O riental and O ccidental were applied literally , but
now they are used to simply establi sh the superior quality o f the gemor
otherwise

,
so that O riental rubymeans the true ruby .

C rystalline systemz : Hexagonal .
Hardnes s 9 .

S pecific gravity
Lus t re V itreous , somet imes pearly o n the basal p lanes .
C leavage Basal ; that i s at right angles to the principal axis o f the prism ,

sometimes perfec t .
C omposit ion 2 P ure Alumina (Alz O Aluminium O xygen 466 per

cent .
Inferior corundum (not considerin g emery) contains in some instances as
much as 15 per cent . o f impurities

,
these being iron , lime , magnesia , and

silica .

From a mineralogical point of view the difi e re nt colours o f the varieties of
corundum are o f no account, as it i s the physical propertie s and chemical
composition that determine the species , and chemi stry has n o t yet enabled
us to arrive at a satisfact ory conclusion as to the cause of the differen ces of
colour in the several varie t i e s o f thismineral . Tha t the colour is derived
from the presence ofminute quanti t ie s ofmet allic oxides appear certain , but
thi s does not account for the blue colour o f the sapphire , o r the red o f the
ruby ; yet it i s these very colours that det ermine the value o f these gems
and assists to place themin the category of precious stones .
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The material o f which they are principally composed i s o n e of the most
plen t iful of the constituents o f the earth

’s crus t . As sili cate of alumina in
c lay i t exists in itsmost plentiful and useful form , while in the ruby we find
i t as the mos t rare and co s t ly of all the treasures of the earth .

C orundum does not appear to have been considered of much scientific
interes t until the latter part o f the eighteenth century , although i t had been
used for dres sing stones four thousand years before . It was , until lat e
years

,
invariably obtained fromsurface washings ; but a remarkable deposit

having been found in Macon C ounty, N orth C arolina , this mineral has , since
the year 1 872, been systematically mined there . It occurs in veins runnin g
through serpentin e .

The peculiarity o f the corundums fromthis locality is that they exhibit in
some specimens several hues in the same stone . S ome very large cry stals
have been found in these veins ; on e weighing 3 12 lb . i s i n the cabinet of
Amherst C ollege

,
U .S .A.

N ine different varieties o f corundum have been taken from these mines
s ince they were firs t Opened

,
and the di scovery is of the greates t importance ,

as both rubies and sapphires were there found i n si ta in good quanti t ie s , and,
according to Mr. S tre ete r

,
this i s the only known instance of their being

thus fo und.

Ge o log i cal Fo rmat i on .

—C orundum is found usually i n beds o f rivers , as
water-worn crystals

,
and i s often associated wi th other precious stones ,

several o f its varie t ies being found in the diamondiferous drifts o f this
C olony . In India it i s principal ly found in the old crystalline or meta
morphic rocks , and it i s fromthe s outhern po rtion o f that country that the
greatest quantity of corundumi s ob tained . (O ur modern n ame corundum
is derived from the Hindo o wordKuranrl) . Mr. Mallet has given an account
of a remarkablemine in India

,
where he states that above a mas s o f pe r

phyri t ic gneis s and hornblende rock , there lies a bed o f corundum several
yards thick , and o f a-reddish and purple grey colour ; upon this rests a bed
o f whi te and green jade , wi th purple corundum and othermineral s . At S t .

Gothard (Switzerland) i t occurs o f a red and blue colour in dolomite , and
nearM e zzo

, in P iedmont, in white compact feldspar. In America it occurs
in Main e , at Greenwood , crystalli zed inmica-schist , with beryl and zircon , and
at other localities in granular limestone ; so that its distribution throughout
the older rocks i s well marked

,
and it is not restricted to anyon e formation .

It i s sometime s found i n basal t , and i s stated to so o ccur in this C olony . It i s
very probable that good specimens of coloured corundums will eventually be
obtained from C entral Queensland . I have s een some from that locality
hanging in portions to blue , and o f good size .

C oloured corundums are invariably dichroic
,
and are thus easy o f deter

mination ,
as will be shown under the variety ruby .

Friction exci te s electri ci ty
,
and in polished specimens the electrical

attrac t ion con t inues for a lon g time .
O rdinary solvents have no action upon this min eral .
C orundums crystallize principally i n double hexagonal pyrami ds , that i s ,

havmg two pyramids , each with six faces
,
placed base t o base . These

pyramids aremore elongated than those of quartz crystals . A portion o f
the prismmay separate the pyramids .
We

.

will consider the word corundum to be appropriated by the common
varieties , havrng a grey, greenish or reddish colour, and which are dul l, and

p
ass on to the gemvariet ies . The brown variety i s known as Adaman t i ne
par.



GE AIS AN D P R E C I0 U S S T O N E S .

-

2 1

R uby , O r i e nt al R uby, o r R ed S apphi re .

This , when o f perfect colour and of fair size
,
i smore valuable than any

other precious s t one . If a diamond of 5 carat s be worth £350
,
a fault less

ruby of the same weight would be worth qui te The value o f the s e
gems above that weight increases i n proportion , and

,
according t o Mr.

S treeter
,
a perfe c t ruby of 10 cara t s is almos t invaluab le . H e says that a

perfec t s tone. o f 5 carat s will fetch ten t imes asmuch as a diamond o f the
same weigh t . The n umber of fi n e large rubies o f undoub ted genuinen ess i s
small

,
though the re are on record several gems o f immen se size reputed to

be rubies . N early all the great histo ric rubies n ow extan t have been pro
n oun c ed spinels , and Mr. Emanuel state s that the two large s ton es shown
amongst the j ewel s of her Maje s ty at the London E xhibi tion o f 1862 as
rubies

,
are simply spinels .

The difference between the se two gems i s easy o f determin ation
,
and there

should b e no uncer tainty about thematter
,
although the colour o f sp inel

'

often approaches that o f the ruby
, ye t the property of dichroismthat the

ruby_

has i s want ing in the Spine!, and at once dis t inguishes it fromthatmineral. Those gems crvs talli z ing i n
'

the cubical sys tem, when i i ewed

through the dichroi s cope
,
do n o t exhibit the property o f dichroism

,
and the

spinel crystallizes in this sys tem; while the ruby , which c rystallizes in the
hexagonal system

,
when t es ted wi th this instrument invariab ly gi \ es the two

squares o f different hues
,
or sh ows dichroism. This test also dis t inguishes

the ruby from the garnet , as the latter i s also cubical . Besides this test o f
dichroi sm

,
spinelmay be di s t ingui shed fromthe ruby by i t s deficient hard

nes s (corundumscratching i t ) , and by the lower spec ific gravity o f
‘spinel .

The specific grav ity of the garnet does n o t differmuch in some ins tan ces
from that o f the ruby

,
bu t i t i smuch inferior in hardness

,
and i t i s fusible in

the blowpipe flame
,
ruby e ing infusible .

All the fine rubie s are supposed to have come fromBurmah ; at any rate ,
two au thenticat ed gems fromthat country reached E urope in 18 75 . When
recut they weighed 32515 and 393; carats respectively , the large r o n e being
sold for The necessit ies of the Burmese Government were the
cause of the ir tran sference to E urope .

The rubymine s of B urmah being a R oyalmonopoly
,
all person s finding

rubies over a certain we ight were bound , under p enalty o f death
,
t o deliver

themto the Government . It i s very probable thatmany stones of large
s iz e have been reduced to smaller por t i ons to prevent their being handed
over

,
thus causing loss to the country and the Government .

There appears to be li t tle doub t that the R oyal Treasury of Burmah con
tains some large and beautiful rubies ; tho se most probably will find their
way eventually to the E uropeanmarket .
R ubies are also obtained fromC eylon , the C hinese provinces bordering
upon the Burmese Empire , from Tartary , S iam, and i n smaller quantities
fromseveral o ther localities .
The rubies that are n ow being obtained in large quanti t ies in S iam , are
considered to be o f an inferior colour t o those fromBurmah , but the author
was assured by a gen t leman connecte d with the S iam mines , that this di ffi
cul ty of colour i s got over by transferring themfirst to Burmah , and then
forwarding themto E urope as stone s fromthe latt er coun try .

It i s a well known fact that when the diamond was firs t obtained from
Brazil in large quantities

,
a similar prejudice arose against these gems , but

the difficul ty was ge t over in that ins t ance by first shipping themt o India,
and then to E urope as Indian diamonds .
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The rubies are obtain ed in S iamby the natives washing the alluvial depo si t
that contains them . This washing is carried o n in a most primitive way
wi th the dish . Large numbers of natives are thus employed .

I am informe d that at the locality where the rubies are obtained , the for
ma t ion i s as follows z—S urface soil, 1 foot ; under thi s a sandy clay, from
which the gems are obtained ; t hen pure clay uponmetamorphic rock , over
lying basalt . Themajority o f the st ones are small , a large o n e being rarely
obtained . The rubies are plentiful . They are principally used by watch
makers . The n eighbouring hills are principally an igneous rock , and there
appears little do ubt but that thi s rock is the matrix of these gems .

The hardness of the gem varieties of corundum is such that they are only
scratched by the diamond and partly for that reason an engraved ruby was
looked upon with admiration . At the London E xhib iti on o f 1 851 there were
two engraved rubies belonging to the Hope collection

,
o n e representing the

head o f Jupi ter- S erapis
,
the other a full length figure o f M inerva-P o liada.

A good many other engraved rubie s are recorded
,
but some o f these pro

bably are n o t genuine .

The ruby is cut by means o f diamond powder on an iron wheel , and
polished on a copper o n e with tripoli and water . In the E ast

,
corundum

wheels are used fo r the cutting . The best ston es are usually cut with facets
,

but imperfect ones are cut en cabo cho n (se e plate ,
“ Forms o f cutting pre

cions s t ones tha t i s
,
wi th a convex surface without facets . The slippers

of C hinese and Indian ladies are often o rnamented with rubies , cut en
cabo chon ,

and a large quantity were at one time used to ornament the armour
,

scabbards
,
and harness

, of nobles and others in India and C hina . In fact
,

the ruby has always been highly esteemed in O riental countries , being
regarded as endowed withmore than ordin ary properties

,
even being laid

beneath the foundation of buildings
,
to secure go od fortune t o the structure .

In N ew S outhWales a few rubies only have been obtained at the localities
given below

,
al though no doubt a large number have been overlooked by

miners under the impress ion that they were garne t s . Those found have
been small

,
and always in

“ drifts .
C onsidering the importance and value o f the ruby

,
i t would be j udicious

in all cases t o ascertain the identi ty o f red stones . The expression be t ter
be sure than sorry ” i s ve ry apt .

The importance of correc t nomenclature in gems i s well illustrated in the
case o f the supposed rubies fromS outh Australia . The finding o f these
garne ts caused some excitement at the time , although no mineralogis t would
consider them anything but garn ets . They are dark , deficient i n hardnes s ,
f usible , and are not dichroic . There i s an educati onal se t o f these garnets
in the Museum collection .

f
Th

p
following are the localities in thi s C olony where rub i es have been

oun

C ounty P hillip—C udgegong R iver, Great Mullen C reek , Lawson
’s

C reek , R at s
’

C astle C reek
,
between E umbi and B imbijong .

Wellington—Bald Hills
,
Mudgee .

Wynyard .

—T umberumba.

A variety of the ruby
,
called Barklyite

,
has been found at Two -mi le Flat

,

C udgegon g , N ew S ou th Wales
,
and by Mr. P orter

,
at N ew E ngland .

The specimens o f this purple or magenta coloured Opaque corundum in

the Museumcollec t ion , all came from the O vens
,
in V i ctoria . The hardnes s

i s a little less than 9 , sapphire j ust scratching it . There i s n o extern al si gn s
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o f crystalline form in these s

g
e c imens. O ne rolled pebble weighs 3 915

grams , another spec imen weig s 82 86 grams ,
while a third weighs

These have an average specific gravity o f 3 9095 .

The ruby has been made artificially by M . Fremy
,
of P aris

,
who succee ded

in manufacturing these gems of sufficient size to be used by watchmakers
for j ewelling watches . I do n o t know the value of these artificial rubie s

,
o r

whether they can be made a financial success .

S apphi re o r O r i ental S apphire .

O f all the gem varieties of corundum the blue sapphire i s perhaps the
mo st plentiful yet, although found in good quantity inmany parts of the
world

,
few large ston e s of good c olour are obtainable . The value of the

sapphire does n o t increase in proportion t o its s ize
,
as is the case with the

ruby
,
although large sums have been paid for specimens at different times.

The celebrated gem in the mineral collection of the Jardin des P lantes
,

in P ari s
,
weighs 133h; carats , and is without a faul t . It was originally

found in Bengal (India) by a poor man , came into the possession of a
German prince, and was by him sold to a French j ewelmerchant for
Two fine stones were exhibited in the London E xhibition o f 1 862 . The
larger weighed about 252 carats the smaller

,
andmore beautiful one , was

brought fromIndia
,
and after being recut weighed 165 carats . It i s sup

posed to be the most valuable sapphire in E urope
,
its estimated value being

to
Amon g the historic sapphires (o fwhich there are a great many) may be
mentioned the gem

,
cut in the form o f a rose

,
once owned by E dward the

C onfessor , and which n ow orn amen ts the R oyal C rown of E ngland . Another
fine sapphire in the same crown was purchased by George IV . It was
originally a sapphire ring taken from the finger o f Queen E lizabeth just
after she expired , and was sent to James V I. o f S cotland as a token o f his
accession to the E ngli sh throne .
Many of the treasuries o f E urope possess very valuable sapphire s ,
especially that o f R ussia .

The value o f a perfect sapphire of on e carat i s worth as much as a perfect
brill iant (diamond) o f the same weight . To be perfect i t must be of a deep ,
rich blue colour by n ight as well as by day, because it i s a defect that the
sapphire often has , o f becoming an indifferent colour by artificial light . The
value of good stones i s such , that in a country like N ew S outh Wales , where
sapphires are plentifully distributed, some attention should be g iven to the
collection o f good , clear , bright blue st ones .
E ngraved sapph ires were at one time considered of the greatest value , a
gem in the collection o f the Duke o f Brunswick being en graved with the
arms of E ngland

,
formerly belonged to Mary Queen o f S cots . A sapphire

beautifully engraved with the crest and arms o f C ardinal Wolsey has been
recently found in an o ld collection o f j ewels In the British Museum there
i s a statue o f Buddha cut from a single sapphire .
During the R enaissance period en graved gems became fashionable , and
many engravings of white sapphire and white topaz were for a long time
considered as engraved diamonds . O ccasionally sapphires may be made
c olourless by heating them ,

and these white stones do acquire great brillian cy,
sufficient t o deceive a casual observer . The differences between the se
gems have been already stated in the article o n the diamond .

The blue stones thatmight be taken fo r sapphire are kyanite , iolite, blue
tourmaline

,
and blue beryl .
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'

Kyanite
,
which i s a silicate o f alumina, i s much soft er and o f les s Specific

gravity
,
besides belonging t o a different crystalline system.

Ioli t
'e
,
which is also o n e of the si licates , may easily be distingui shed from

the sapphire by i ts les s specific gravity , i ts deficient hardness , and its

f usibi li ty .

Blue t ourmal ine , which i s cut as a gem and known as Brazilian sapphire ,
i s di s tingu ished by its defic ien t hardness and its les s specific gravi ty .

Blue beryl i s hardly to bemi staken fo r the sapphire , but i f the resemblance
i s great i tmay be dist inguished by the same t es t s .
Glas s imitat ions aremore deceptive , though greatly defic ient in hardness ,

and wanting in dichro ism. This property of the sapphire i s very marked,
the best stones giving squares—on e deep ultramarine , the o ther greeni sh
straw-

yellow.

The ancients o f the time o f P liny included under the term sapphi rus the
blue stone kn own as lapis -lazuli , and fromwhi ch ul tramarine was originallymade

,
while the probabili ty i s that the name of our sapphire was hyaci n thus,

as i t i s stated by S o linus
,
a conno is seur o f gems

,
who wro t e two centurie s

after P liny
,
tha t this ston e

,
of a shining blue colour

,
was not adapted fo r

engravin g
,
as it defied all grinding

,
and was only cu t into shape by the

diamond. This could only apply to the blue corundum, or sapphire .

The sapphire was considered to be endowed with supernatural powers to a
greater ext ent even than the ruby i t was sacred to the good Apollo

,
being

worn by those inquiring of the oracle at his shrine . Altogether , the
supers t itious reverence given to this stone was greater t han in that o f any
other gem .

The best sapphires have been found in India and C eylon,but this gem i s
found in all localities where the ruby and o ther gem varieties of corundum
are obtained ; some fine ones have been found in Burmah and S iam.
In the year 1 878

,
a blue sapphire was found in C eylon

,
weighing 2élb.

,

about carat s
,
but it was of a light-blue colour

,
and containedmany

,

flaws .

The compos1tion
,
hardness

,
crystalline form

,
and specific gravity are the

same as in the ruby
,
the only difference being the c o lour. The most approve d

shade of the sapphire i s “ royal blue .

”

In the colony o f N ew S outh Wales sapphires are almost invariably found
i n auri fe rqus drif ts ; they are usuallymuch waterworn

,
and very dark

coloured specimens unfortunately predominate
,
although all tints and shades

of blue are occasionally found
,
and these often i n the same stone . Themajority are small and o f l itt l e value

,
bu t there i s n o reason to doubt that

fine valuable s tones do exi st
,
and only require searching for . Mr. S treeter

states that he has lately received a sapphire fromAustralia weighing j ust
under 100 carats

,
and seve ral over 50 carat s . U nfortunately the quality o f

t hese stone s was n o t o f the best ; they were t o o dark , and do n o t show the
true blue o f the sapphire . In certain parts o f the colony t hey are said to
exist in basalt . It i s a fact that they do s o

,
near Emmaville

,
so that i t may

be considered that in this locality the matrix of the sapphire is basal t . This
i s no new home o f this gem.
A very large number o f localities have been recorded for the sapphire ln '

thi s colony. It would be tedious
,
perhaps , t o enumerat e themall, but i t may

be taken as a general rule that where auriferous drift s occur
,
sapphires may

be found. It has been found i nmany places in the following counties
C amden ,

C larke , Darling , Georgiana
, Gough , \V e llingt on ,

VV ynyard,
Hardinge , Ingli s , Murchison , N or t humberland , P arry , P hilli p , R o xburgh ,
S andon and Wal lace .
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O r iental Ame thyst , or P urple Sapphire .

This i s the true amethyst , and i s distinguished by its amethystine or purple
colour . The name amethyst i s n ow generally given to the purple variety of
quar tz

,
and i t i s as well to bear th is in mind

,
becaus e the quartz amethyst i s

comparat ively a commonmineral , and n o t ofmuch value
,
while the purple

corundum(the true ame thys t) i s rare , and far more valuable . T he difference
in hardness and specific gravi ty will readily determine theseminerals

,
besides

the quartz variety has les s bri lliancy .

There are fine specimens o f the oriental ame thyst at Dresden (Germany) ,
and in the V a t ican are engraved intaglio s of this gem

,
of a very early date .

O riental ame thyst has not yet been recorded from N ew S outh “Tale s.

O ri en t al Emerald , or Gre en S apphi re .

Thi s i s the green variety o f corundum, and must not bemi staken for the
emerald

,
which is a tota lly differentmineral . “Then of good colour

,
i t i s

grea tly superior in brilliancy and lustre to the ordinary emerald
,
and o n

account of its hardness and great rari ty
,
i s farmore valuable . The oriental

eme rald is s tated to be fai rly plentiful in N or thern G ippsland, V ictoria . At

the Melbourne E xh ibit ion o f 1 888
,
P rofessor Livers idge exhibited two cut

specimens o f this gem; these were found at Bingera
,
in thi s colony .

Greenish sapphires are not uncommon in the N ew E ngland distric t of this
C olony .

O ri ent al Aquamari ne .

When the gre e n fi

varie ty of corundum i s very pale coloured , i t i s called
oriental aquamarine . I t i s distinguished from the ordinary aquamarine

(which is a variety o f the beryl) , by its superior hardnes s and specific
gravity

,
and by being farmore brilliant . When the tin t i s inclining to olive ,

thi s stone is known by the name of oriental peridot .
O r ie ntal T o paz , or Ye l low S apph i re .

This variety o f corundumi s more plentiful than the green and purple
varieties i t i s of a yellow tint , generally inclining to a light straw -colour ;
i t i s a very brillian t stone

,
but o f little value commercially . It

,
and the

yellow diamond
,
might bemi s taken for each other ; but the difference in

hardnes s and in crys talline form distinguishes them. O riental topaz also
usually shows dichroism, which property i s wan t ing in the diamond. Its
difference from yellow z irconmay be determined by the infer ior hardness of
the latter

,
by the difference in crystalline form

,
and other tests .

Ast e ri a, or S tar S tone .

This name was g iven by the ancients t o certain species o f precio us stones ,
principally corundums , which,

having a peculiar structure
,
displayed rays of

light i n the fo rm o f a s ix-pointed star.

R omantic people placed a high value upon these star- stones , conside ring
thema powerful love charm,

and tradition tells u s that o n e in a s ignet ring
was worn by Helen of Homeri c fame , s o tha t i t i s n o t improbable that this
asteria was connected (although no doubt uninten t ionally) with the calamities
o f the Trojan war.
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If the star corundumi s blue i t is a star-sapphire , if red a star-ruby, and
so on .

S tar-sapphires are very plentiful in the N ew E ngland district of this
C olony, al though u sually of t o o dark colour for cutting purpo ses .
These gems are best cut on cabo cho n

,
care being taken to get the centre of

the star in the middle of the convex surface .
It i s only of late years that these star stones have come into fashi on in

E urope . N o t many years ago they could have been purchased in C eylon
for small sums

,
but star rubies at the present time

,
i f of good quality , fetch

high prices being rare they are highly prized .

In the Hope collection there were six asterias o f a very high character .

O f course , the value o f these gems is determined by their size and quality .

S tar sapphires range from £2 to £100 ; star rubies are still more valuable .

Besides the ornamental uses to which these gems are put , there i s that of
the more important on e in connection with manufacture . That this item of

consumption is n o t an insignificant on e , may be j udged from the fact that
in the U n i ted S tates of America , where the watch industry is o f great
magnitude

,
the consumption o f gems alone for the j ewelled work s o f the

watches manufactured in that country
,
cannot be les s than

annually
,
of which nearly half are rubies and sapphires , the remainder being

prin cipally garnets . T he consumpt ion
,
too

,
o f “ bort

,

”
used in the drilling

and working of these gems , reaches many thousand carats per annum .

It is
,
o f course

,
not necessary that these gems be o f large size

,
but i t i s

important that they be free from flaws
,
of good colour

,
transparen t

,
and o f

the correct hardness .

In the N ew E ngland di strict o f this C olony
,
s apphires are plenti ful

,
and

although
,
unfortunately

,
many are very dark and Opaque

, y e t very many
bright

,
clear gems may be gathered of good colour

,
transparent

,
and correct

hardness . Many of these t ran sparent corundums
,
too

,
are o f a green colour

(inferior O riental emeralds) , and these should not be discarded . As the
greater part of the gems used in America for watch-making purposes

‘ are
imported

,
and the whole o f those used in E ngland

,
the collection o f these

gems i s a matter worthy of some con s ideration .

S imple Fo rms o f the H exagonal S yst em.
As all the variet ies o f corundum crystalli z e in the hexagonal system

,
i t

will be as well to consider the most s imple of the forms belonging t o it .
In this system (unlike all the others) there are four axes ; o n e

,
the

principal
,
has no fixed length

,
the remaining three lie at right angles to the

principal axis in one plane
,
and they are inclined to each ot her at an angle

at 60 degrees . This plane , by j oining the three axes , forms a hexagon ,

these axes being all the same leng th .

The primary form of this system i s the hexag onal pyramid (two s ix-s ided
pyramids placed base to bas e) , all the other forms being derived from it .
In this form the principal axi s j oins the two six-sided s olid angle s (refer to
the cubical system in the article diamond for the me aning of terms) , the
lateral axes j oining the lateral solid angles if belongin g t o the first order

,

and the centre o f the lateral e dges i f belonging t o the second order. (These
orders are only of importance in combinations .) It has twelve faces , these
being isosceles tri angles , and they are acute or obtuse as the principal axis i s
long or short . This is a common form o f the corun dum.
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If six plane s are placed parallel to the principal axis o f the hexagonal
pyramid , allowi ng the lat eral axes to j oin the edges (if the first order) , or
t he centre o f the planes (if the second order) , and closing the figure with
two hexagon s,we get a form called a hexag onal pr i sm. This formi s bounded
-by six rectangles and two re gular hexagons

,
o r the ends o f the prism may

be closed by other forms in combination a hexagonal pyramid
,
for instance

,

as i s often seen in quar t z crystals .

The dihexagonalpyrami d has double the number of faces , or twenty-four
equal i sosceles triangles

,
if the formi s a compound o f the first and second

orders of pyramids .
The dihexago nal p ri smhas twelve rectangular faces and the basal planes
are dodecahedral . This formhas been ident ified with corundum.
These are the principal holohedral forms . belonging to the hexagonal
system .

There are two hemihedral forms belonging to this systemoften found in
minerals ; themost important i s the rhombohedron . This i s formed by
e xtending each alternate face o f the hexagonal pyramid to the exclusion of
the others . The figure may be either ob tuse or acute

,
this depending o n the

original form o f the yramid. It i s bounded by six rhombic planes , and the
principal axis j o ins the two equal three -sided solid angles .
The hexagonal scaleno lzedron i s the hemihedral form of the dihexagonal
pyramid. I t is formed by the suppres sion o f alternate p a irs of faces , and
not alternate faces as in the rhombohedron it i s bounded by twelve scalene
triangles .

This system i s a very beautiful and complicated on e , although the

numerous combinations do n o t interest us in the study of precious stones .

It should not be difficult for anyone to dist inguish gems crys tallizing in
the above forms o f the hexagon al system

,
although i t i s hardly to be

expected that natural gems will give the perfect symmetrical forms a s
illustrated above . When found in alluvial deposits the edges of the crystals
are usually more o r les s worn o r abraded .

BE R YL ,

and i t s V ari et i e s, Aquamarine and Eme ra ld .

C rystalline system—Hexagonal .
Hardness—7 ‘

5—8 .

S pecific gravity
Lustre—V i treous to resinous .
C leavage—P arallel to the basal plane , rather indist inct .
C omposition—S i licate o f Alumina and Be ryllia (Glucina) .

3 Beo S i02 A1203 ,
3 S i02 .

S ilica—668
,
Alumina—19 1 ,

Beryllia—14 1 per cent.
T he colours o f thismineral are—emerald green , pale green , light blue ,

yellow, and white .

It i s on e o f the few minerals which occurs only in crystals , and that has
no essential variation s in chemical composi t ion .

C rystal s have been found of enormous dimensions . O n e shown at the
London E xhibition of 1851 weighed 80 lh.

, but thismust be considered
quite smal l in comparison with some crystals found at, Grafton , N ew
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H ampshire
,
N orth America . O ne fromth is locality weighed pounds

avoirdupoi s . It was 41 ft . 3 in . lon g
,
32 inche s in o n e direct i on , and 22 in ches

in an o ther
,
transvers e to the last acro s s the crys tal. Anoth e r spec imen

weighed pounds . A still larger crystal fromthe same lo cali ty was
estimated to weigh 2% ton s . It seems almost incredible that the arrangement of the molecule s o f this compound substance in regular ge ometrical
forms

,
should be carried ou t to such an extent in any o ne specimen . These

large crystals are generally muddy i n appearance , and por t ion s are almost
opaque

,
al though large specimens are sometimes found perfectly transparent .

O n e ,
an aquamarine weighing 225 troy ounces and wi thout a flaw, belon ged

to the late Emperor of Brazrl, and some o f the R uss ian aquamarines and
transparen t o r precious beryl s are o f large si ze .

The ancients obtained the beryl firs t fromIndia, then from Arabia , and
later from S iberia . It was used fo r engraving by the Gre eksmo re than
two thousand years ago

,
and by the R omans at a later period . The beryl has

been s tated to have been the only gemcut wit h facets by the R oman
lapidarie s . There i s a fin e specimen o f an engraved b eryl in the British
Museumcon s isting of a C upid o n a dolphin . O ne of the finest beryls
known

,
a gem fromIndi a

,
belonged to the Hope col lection i t weighed 63

1

;

ounce s . Amagnificent b lue beryl surmounts the globe in the R oyal C rown
o f Great Britain .

The commercial value of the beryl i s small . It i s u sed in E ngland
principally fo r cheap j ewellery o r to o rnamentme tal work . The yellow
variety i s s ometimes called chrysol ite

,
although quite a difl ere n tmineral

fromthe true chrysol ite ; the hardness , specific gravi ty , and crystal line form
o f these two minerals b e ing quite dis t inc t .

Aquamari n e .

This name was g iven to precious stones supposed to resemble in colour
the water of the sea, as the n ame denote s . The be ryl having thi s c olour i s
less valuable than the emerald , al though it ha s the property o f retaining its
brilliancy by artificial light . There i s little reason why t h is gemshould be
considered a distinct variety o f the beryl, as the line of demarcation i s les smarked than i n that of the emerald

,
but as s eve ra l aquamarines of c onsider

able value have been recorded it i s p erhaps as well to retain the di stinction .

This variety o f the beryl occurs in many localit ies , but the greater port ion
used in jewellery come s from India , the U ral Mountains , and Brazil . A
specimen found in R us sia in 1827 was stated to have been valued at about

The histo rical aquamarine that onc e adorned the tiara o f P ope Jul iu s I I
,

having passed into the pos se ssion o f the French
,
was placed in the Museum

o f N atural Hi story i n P aris
,
where i t remaine d formore than three

centuries . It
,
was then returned to the V atican by N apoleon I

,
and

presented to P ope P i u s V II. It i s of a beautiful se a-green colour
,
and i s

about 2 inche s in leng th by about the same i n thickness . An in taglio cut
from an aquamarine was presented to the Abbey of S aint Denys by
C harlemagn e , where i t orn amented a gold reliquary ; i t i s n ow in the
N ational Library of P aris . I t i s en graved with the portrai t of J ul ia
daughter o f the Emperor Titus .
An aquamarin e weighing 35 ounces ornamented the hilt cf Murat

’

s sword,
now in the S outh Ke nsmgt o n Museum .
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Eme ral d .

This i s the bright, transparent , dark green varie ty of the beryl . It has
b een highly prized fromthe earliest times as a gem- ston e , on account of its
great brillian cy and beauty . It has always maintained its posit ion as o n e

o f themost desirable stones for ornamental purposes
,
and the re i s no doubt

about its u se in the most remot e ages . N ecklaces o f emeralds have been
found at Herculaneum and at other places .
The O rientals have always had a great veneration for t hese gems ; they
believed that they had the power to impart courage t o the wearer

,
and to

protect o n e fromthe plague . The ancients supposed them to be good for
the eyes

,
and to be a remedy for various diseases .

The nat ive s o f P eru venerated the emerald as the abode of th e ir favourite
divinity . The chief goddess of P eru was suppo sed to be an emerald

,
and

the principal offerings made to it consisted of thi s gem . During the invasion
o f Mexico the S paniards carried off immense quantit ies o f emeralds

,
many

o f which found their way into the R oyal Treasury of S pain . Af ter the
conques t o f the N ewWorld these gems became very plen t iful

,
and were i n

great demand . The Dresden I\Iuseumcontains a large uncut emerald
,
while

the collect ion at Munich has several o f large size ; t hese were from P eru .

The treasury of R ussia c ontainsmany fine emeralds
,
and the C rown jewels

o f many countries aremore o r les s ornamented wi th these gems .
In the London E xhibi t ion of 1851 there was shown a very fine emerald o f a
beautiful colour ; it was 2 inches in length , and across the three diametersmeasured 2c} , 2s, and 1% inches respectively . It s weight was 8 oz . 1 8 dwt .
Thi s emerald was obtained at Mu zo

,
near S anta Fé de Bogota

,
in S outh

America . It was taken to E ngland by Dom P edro
,
from whomit was pur

chased by the Duke o f Devonshire .

A splendid girdle of an Indian chief was also shown at the same exhibition
,

made of slices froma large and beautiful emerald
,
advan tage having been

taken o f the natural basal cleavage o f this mineral . These s lices were sur
rounded by diamonds

,
some o f which were in their natural state . The slices

of the emerald in this girdle were 41 o f an inch i n thickn es s . This was themode ofmounting this gem previous t o the year 1456
,
so that

,
wi thout

doubt
,
this girdle wasmanufactured previous to that date .

There i s amagnificent specimen in the Townshend collection it is perfect
in colour

,
andmeasures an inch acros s . Many o ther historical emeraldsmight bementioned , but the above are suffic ient t o i llustrate the great value

placed upon these gems by the people o fmany countries for cen turies past .
Mr. S t reeter stat es that the value o f the emerald ranges from 5s . a carat
for very light coloured stones

,
up to £50 to £60 a carat for very fine dark

coloured gems without flaws . These last are very rare , because the emerald
i s so rarely found perfect

,
that an emerald wi thout a flaw has become a

c ommon expres sion . T he basal cleavage
,
t o o

,
i s often detrimen tal to good

stones
,
and the precaution i s taken o f keeping themfromthe light . fo r some

t ime after removal fromthe mine .

It i s generally supposed that the name “ Emerald Isle, as given to Ireland ,
i s because of i t s remarkably green verdure , but the name i s also in somemeasure connected with the emerald itself. P ope Adrian IV ,

when he is sued
his famous B ull in 1 156

, granting the sovereignty over the island to the
King"

o f E ngland, i s stated to have sent to Henry II a rin g se t with an
emerald

,
as the instrument o f his investi ture wi ththe dominion of the island .

The substances most resembling the emerald are green spinel, green glass,
green garnets , and green sapphires . The former i s eas i ly dist inguished by
i ts higher specific gravity

,
and by its crystal liz ing in the cubical system (the
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emerald crystalli z in g in the hexagonal system) . The difference between the
emerald and green glass i s easy o f determination

,
the inferior hardne s s o f

glass and its want o f dichro ism being suffi cient for this purpose . The
dichroi sm o f the emerald is very strong ; when viewed across the prism with
the dichroiscope

,
the two square s are seen to be o f different hues of gree n .

The aquamarine i s also dichroic . T he higher specific gravity is suffi cient to
determine the green garnets

,
while the superior hardness will distinguish the

green sapphires .
The C ingalese are stated to manufacture genuine emeralds for foreigners ,
from green glass bottles , and the

“ Brighton eme ralds
” have a s imilar origin .

S ome of the hi storical gigantic emeralds o f the middle ages have been
unable to stand the tests o f modern mineralogists

,
and have been found to

consist of green glas s .
The colouring matter o f the emerald has been the cause o f much inquiry ,
but the general Opinion i s that it i s from the presence of chromium . Acco r
ding to Lewy

,
the emeralds from Muzo become white at a red heat

,
and from

hi s experiments he arrived at the conclusion that the colouring material was
organic . These results have not b een confirmed by later chemists

,
and

chromic oxide i s now considered as the colouring agent .
The emerald i s usually “ step” or “ trap” cut

,
the tabl e no t being too

large . This technical term is used for that style o f cutting gems, where the
facets run around the stone , which i s generally longer than broad, the flat
portion at the top bein g called the table .

E meralds , and the other varieties of the beryl , are found in many different
geological formations . In S iberia the emerald i s found in mica schist . In
the U ral s it occurs in large crystals , together with chry s oberyl and phenacite
in amicaceous schist forming a group of ro cks situated to the north-east of
E katerinburg . S ome o f the large beryl crystals found in N orth Ameri ca
are embedded in quartz , especially the best specimens . Beryl s are also
found in a feldspar vein in gneiss

,
while at another locality they are found

in granite . The celebrated emerald mine of Mount Zebarah, between the
river N ile and the R e d S ea,
mention ed by ancient writers

,
has lately been

reopened . There the gems are found in a blackmicaceous slate penetrating
the granite ; they are also found in the granite and in quartz ; they are o f a
pale c reen colour and full of flaws . Many other localities might be
mentioned

,
but the geological formations are similar .

In N ew S outh W
'

ales the emerald and beryl are occasionally found in
the t ertiary gravel s and recent drift s

,
with other gem stones . They are

found in si tar in the Emmaville d istrict, in association with tinstone, quartz ,
and other minerals in the granite at C ooma asso ciated with mi spickel in
the S hoalhaven R iver ; and in whi te feldspar with quartz at O phir .
The emeralds obtained near E mmavi lle

,
and which were placed upon the

London market a short time back , are found in a lode formation ,
associated

with quartz , fluorite , topaz ,mi spickel , tinstone , and kaolin . The lode i s
rather irregular in width

,
and in the widest portions large quantities o f

eme ralds are found , often with kaolin . Small s t ones predominate
,
and they

are light in colour , but some when out are very brilliant . If they were
darker in colour and larger

,
they would be very valuable . They were sellin g

at about two guineas a carat fo r o ut stones . It seems reasonable to suppose
that , when sufficient capi tal is employed to work t his distric t, large quantities
o f emerald s will—be obtained . U nfortunately the matrix i s very hard

,
the

gems often being broken on extraction .

A complete set , in the Museum collection ,
i s exhibited t o i llustrate the

formation from which these emeralds are obtained
,
their matri x and asso

c iatedmineral s . A few cut stones are al so shown .
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The previous localities where the emerald and beryl had been found are
as follows

C ounty Gough .

—E lsmore , Kangaroo Flat, S crubby Gully, the Gulf,
V egetable C reek , Dundee , Mann R iver, P aradise C reek .

Hardinge .

—Tingha
,
C ope’s C re ek .

Wellington—Bald Hills
,
O phir

S elwyn .

-Kiandra .

C owley .

—Mount Tennant .
S t . V incent—Shoalhaven R iver .

S P IN E L .

C rystalline system—C ubic .
Hardness—8 .

S pecific gravity
Lustre V i treous .
C leavage—O ctahedral .
C omposition—E ssentially alumina andmagnesia

,
but the latter i s often

replaced by protoxide o f iron
,
and by lime . MgO ,

Al 3 if pure , containing
magnesia , 28 , alumina 72 per cent , but the black specimens contain as much
as 20 per cent . of protoxide o f i ron .

This mineral covers a wide range as regards colour
,
more in fact than any

other precious stone . It i s found in many shades o f red
,
blue

,
green

,

yellow
,
brown

,
black

,
and sometimes nearly white .

The most marked o f these colours give to this mineral it s distinctive
names

,
and its varie ties

,
o n account o f this difference in colour alone

,
are

-’known as follows —The deep red as sp ine l ruby,
the rose-red as balas ruby,

the violet as almandin e ruby, the orange-red as rubice lle
,
and the black as

p leonast e .

The very dark -coloured Specimens are o f no importance as gem-stones ;
i t i s only the transparent varieties that are o f value

,
and these are often

Spoken of as precious spinels . The deep red stones of ten rival the ruby in
colour

,
but they are inferior in “ fire ” to that gem, owing to the small

refractive and dispersive power possessed by the spinel ; and to its absence
of ple i o chro i smmay be at tributed its deficient brilliancy . C rystalli zing in
the cubical system

,
i t cannot of course be dichroic ; but in spite o f these

defects
,
large quantities are used for j ewellery , were originally con

sidered identical With the O riental ruby , and were credited with possessing
the same supernatural powers as that gem. E ven n ow these stones are
frequently

,
ei ther in error or by fraud

,
passed ofi as O riental rubies ; but

this i s a deception that should be easy o f detection , as they are deficient in
hardness

,
and do not show dichroismthe specific gravity o f the ruby i s also

higher
,
and the crystalline systemdifferent .

Before the composi t ion of the spinel was determined , and before the
introduction of the delicate tests we n ow use to discriminate between gem
stones

,
there was no distinc t ionmade between the spinel and the O riental

ruby
,
a fact that accounts for the large number o f gigantic stone s being

regarded during themiddle ages as rubies , that '

are only spinels . De Lisle
in 1 783 i s supposed to have been the first to distinguish between these
difi ere nt gem-stones . It i s therefore to be supposed t ha t previous to thi s
date these spinels were honestly believed to be what they were represented ,
and that they were bought and sold in ign orance , and n o t wi th desire to
defraud . The differences between the varieties of spinel and the corundum
gems

,
are t o a casual observer so slight that i t i s lit t le to be wondered at

t hat early traders in these gems s houldhave be en deceived .
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The famous spinel in the R oyal C rown of E ngland
,
once thought to have

been a ruby
,
was kn own to the Black P rince ; i t came into hi s po s se ssion ,

and was afterwards worn by Henry V at Agin court i t i s thus o f some
historic importance

,
al though i t s intrins ic value has become les sened by it s

real composition having been di scovered. The knowledge that somany o f
the historic rubies are s imply spinels , casts grave doubts as to whether many
other large stones still supposed t o be rubies are n o t spin els .
To illu strate the necessi ty o f correct nomenclature in reference to these
gems

,
the recent history of a fine blue spinel i s worth repeating . It was an

Indian -cut stone , forwarded to London from tha t country as a sapphire ; i t
was recut in Londop and sold as a sapphire i t was subsequently found to be
a spine!

,
and was returned by the purchaser to the merchant fromwhom he

bought i t . This stone weighed after recutt ing 25 carats . Mr. S treeter
mentions two fine spinels that were exhibited in the Lon don E xhibition o f

1 862, on e o f perfect colour and free from flaws weighed 1 9 7 carats when
recut in Lon don i t weigh ed 8 1 carats

,
and was then a perfect stone . The

other weighed 102% carats and when recut weighed 725 carats .
Most of the large spinels c ome fromIndia

,
certainly from the E ast

,
and o n e

o f the finest recorded belonged to the King of O ude ; i t was of the siz e o f a
pigeon’s egg

,
and had great lustre . Bes ides India

,
spinels fi t for j ewellery

come from Burmah
,
S iam

,
C eylon ,

and the U nited S tates o f America .

The red varieties o f the spinel known as spinel ruby ” and “ balas ruby
have little to distin guish them ; the stones bearing the latter n ame are inferior
in colour and brilliancy to the former

,
and less like the true ruby . The

origin of the term “ balas ” has become quite a debatable question ; many
theories have been put forward by different writers

,
but it i s unn eces sary to

notice them i t i s suffi cient that the name distinguishes the stone .
The P ersians have a tradit ion that themines from whi ch these gems are
obtained were discove re d through the mountain being divided by an earth
quake

,
and that they weremistaken for the true rubies . There are famou smines at Badakhshan in Tartary

,
where balas rubies are found

,
and the

natives o f this di strict have a supersti t ion that t wo large stones always lie
n ear each other

,
an d when one i s found they most d iligently search for the

other ; and i t i s stat ed that, if un able to find it, they wi ll even break the
ston e found in order to keep up the belief.
The n atives o f India call the spinel Lal R umani

,
and ascribe to it valuable

medicinal properties .
S pinels o ccur embedded in granular limestone , and wi th calcite in

serpentine , gnei ss , and all ied rocks . It i s al so found in the cavities ofmasses
e j ected from some volcan oes

,
fo r in stance

,
the ancient ejected masses of

Mount S omma . They also largely occur as water-worn pebbles in the beds
o f rivers , and alluvial deposit s o fmany localities . A few good stones o f

small siz e have been found in C alifornia . A pale blue spinel i s found in
S weden , embedded in limestone . Green sp inels are found in slate i n the
U ral Mountains . In Bohemia smal l ro se -red crystals occur with pyrite s .
S pine!, as has been stated , crystalli zes in the cubical system, and its principal
formi s the octahedron

,
sometimes showing faces of the rhombic dodecahedron ,

i t i s also found as twins
,
the twinning taking place parallel t o one face o f the

o ctahedron . S ome of the small crys t als are so perfect
,
and o f such a good

lustre, that theymight be u sed for the purpose o f ornamen tation i n t heir
n atural state . Their form o f crystallizat ion readily d ist inguishes themfrom
t he ruby the other difi ere n c e s have already been pointed o u t .
From garnets , theymay be distinguished by being infusible , garnets fusing

e asily in t hin splinters in the blo tvpipe flame .

“ Bo th theseminerals crys tal
lizing in the cubical system , their opt ical propert ies cannot be used t o dis
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t inguish between them ; the
’

inferior hardness o f the garnet i s also useful i n
dec iding the difi e ren ce ; the specific gravity o t

'

bo thare nearly alike
,
so that

this test cannot be used with any certainty . The difference between spinel
and coloured topaz - i s easily de termined by the dichroismof the latter

,
and by

topaz becoming electric when heated
,
a property not posses sed by the spinel ;

the difi ere n c e of crystalline form
'

i s also us eful
,
and even in waterworn

stones there i s of ten a cleavage plane o n the topaz sufficient to assist in it s
determination .

The higher spec ific gravity o f zircon is suffi cient to distinguish it from
spinel

,
besides it i s l es s hard

,
has a different crystalline form

,
and becomes

p
ale or colourless when heat ed in the blowpipe flame

,
while the spinel

e come s darker under this test .
The black spinel (pleonaste) might be mistaken fo rmagnetite, but i s no t
magnetic .

The spinel i s interesting as having been made artificially very successfully
,

by heating together alumina
,
magnesia

,
and boracic acid at a very high

temperature ; the latter has the power of dissolving the two other con
st i tuen t s, and vo latalising when greatly heated ; these spinels were obtained
i n perfec t crystals

,
and havin g the correc t hardness . S pinel crystals have

also been obtained by other methods .
S pinel s varymuch in price . Small stones range from 5s. to l os . per
carat ; medium stones , of fair co lour, 20s. to 40s. large stones

,
60s. to IO O s .

per carat, but theymust be o f good colour and free fromflaws . The balas
ruby varies much in price . Good spinels are valuable s t one s and worth
searching fo r.

In this C olony spinels are sometimes found in alluvial deposits with othe
gem- stones ; they are u sually small

,
and might be easily mistaken for

garnets
,
but o n account o f the superior value of spinels over the latter

s tones
,
it i s advisable to be certain as t o the identi ty o f red stones , i f of any

size o r o f good colour . When spinels are found in a sedimentary deposit ,
t hey were originally derived fromolder rocks . The following are the prin
c ipal localities from which the spinel has been recorded i n N ew S outh
l V ale s

C ounty Arrawat ta—S evern R iver.
Bathurs t—Bathurst District.
C larke—O ban .

C ough—Yarrow V Vaterho le s.

Hardinge—Tingha .

Mu rchison—Bingera .

P hillip—C udgegong R iver .
S andon—U ra lla .

GAR N E T .

C rystalline system—C ubic .
Hardness
S pecific gravity—3 '

l 5

Lustre—V i treous to resinou s .
C leavage—“

P arallel to the faces of the rhombic dodecahedron , sometimes
distinct .
C omposition—U n i silicat e s o f various sesquioxides and protoxides . The
sesquioxides being alumina , iron , o r chromi um

,
and sometimesmanganese .

The protoxides are those o f iro n
,

~ l ime
,
magnesia

,
o r manganese .
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The following are the principal varie ties
,
with their formulae , these showi ng

at a glance the replacement of the various bases , to form the different sub
spec ies

1 .
Lime -alumina garnet —6 C aO , 3 S iO 2 2 A12 O 3, 3 S iO z

2 . Magnesia-alumina garnet - 6MgO ,
3 S i02+ 2 A12 O 3 S iO ,,

3 . Iron-alumina garn et 6Fe O ,
3 S iO z 2 A12 0 3 , 3 S i O z

4 . IVIangan e se
-alumina =6Mn O

,
3 S iO ; 2 A12 O 3 S iO z

5 . Iron -lime garnet 6 C aO ,
3 S fo g 2 Fe 2 O 3 , 3 S iO z

6. Lime -chrome garnet 6 C aO ,
3 S i O z 2 O rz O 3 S iO z

The abovemay be considered as the types , the compos iti on no t being
always constant .

The chemical struc ture of the six kinds is seen to be identical
,
the replac ement being by elements o f equal chemical value . T he group i s a large one ,

and includes s everal gem-st ones largely used fo r ornamental purposes .
S ome of the vari et ies are very abundant , and this renders them of com

parat ively little value ; but many of them nevertheles s possess many qual i t ie s
that are necessary in precious stones . They are found of almost every depth
o f hue and colou r, and they also vary much in hardness and specific gravi ty .

They all crystallize in the cubical syste m ,
are singl

l
y
l

r refractive
,
and n o t

dichroi c they are usually found crystallized as the r ombic dodecahedron
,

o r as the ico sitetrahedron , the octahedron being extremely rare .

Besides the property of cubical crystallizat ion
,
which belongs to the whole

group
,
there is another character common t o them all

,
with the exception of

the lime-chrome garnet (ouvarovi te) , namely , fus ibility before the blowpipe .

This t est alone is sufficient to determine the garnet from many st ones much
resembling i t in colour and other properties thi s has b een pointed out

previously .

The name garnet i s (o n the authori ty o f Dana) from the Lat in yranatus
(like a grain) , because it i s usually found in granul ar forms , although the
origin o f the name is , by some authorities , traced to its s imilari ty to the
seeds of the pomegranate .

The n ame carbuncle
,
by which the garnet is often known

,
i s applied in

many di fferent ways
,
and i s somewhat misleading ; i t at on e time denotes the

manner of cutt ing
,
at other times it i s us ed to di s t inguish the almandine o r

i ron-alumin a garnet . The ancients gave the name to all red stones , whilemodern writ ers are certainly not more defini t e in their u se of the word .

Theophrastus says it resembles burning coal
,
and emits li ght in the dark .

The Hebrew for c arbuncle i s a word meaning lightning
,
and we are told

that the Jews have a legend that this s tone was suspended in N oah’s Ark t o
diffus e light . The word i s n ow used to denote the scarlet and deep red
garnets , cut en cabo cbon . There i s no necessity for the use of the word

,
and

i t should be discarded .

The garnet was a favourite stone among the ancients . The Greeks and
R oman s were ext reme ly fond of t his gem, and used i t largely for en gravings .
S everal specimens are now t o be seen in P ari s

,
R ome

,
and S t . P e t ersburg .

The celebrat ed Marlborough garnet , engraved with the head of the dog
S irius ,

” i s considered t o be amasterpiece of this kind o f art . Amagn ifi
cently engraved stone , contained in the Berlin collecti on , i s a splendid
specimen o f the Greek school . The P ersians were very fond of engraving
the portrai t s o f their rulers on this stone . It was largely employed by the
C elts and An glo -S axons fo r j ewellery

,
filigree

,
and enamel work

,
slabs of

polished garnet of cons iderable area being used by them as inl ays .
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The common garnet occurs in mica slate
,
granite

,
gneiss

,
limestone

,

chlorite slate , serpentine , basaltic rocks , St e . It i s distributed plenti fully all
over the world . The Syrian or O riental garnet is found in alluvial soil in
India, P egu , C eylon , &c . The Syrian garnets

, so
-called

,
do n o t come from

Syria , but take their name from S iriam, a city in P egu , and a market for the
finest stones . They are found from a quarter of an inch to three inches in
diameter ; they are cut with emery o r garnet powder, on a copper wheel ,
and polished with tripoli powder, o n lead . They are usually kept thin on

account o f their depth of colour .
It will now be advisable t o consider each variety o f the garnet separately

,

as they di tfe r so widely from each other i n colour
,
appearance

,
hardness

,

specific gravity
,
value

,
&o . The order will be that enumerated above .

1 . E ssoni t e , or C innamon S ton e .

The lime-alumina garnet . As the name implie s
,
this i s o f a pale cinnamon

colour, it i s the lighe st of the E ssonite garnets , a darker stone being known
as hyacinth , a word which i s unfortun a te , as it tends t o confound this gem
with the zircon . E ssonite i s obtained principally in C eylon

,
where i t i s

found in large pieces . It i s also found in S cotland
,
Ireland

,
and the U nited

S tates . It i s suffi ciently hard to just scratch quartz . It is the most easily
fusible of all the garne t s

,
and has a specific gravity o f It i s used

to a large extent in jewellery
,
some fine cut stones being in the Townshend

collection . Another lime -alumin a garnet
,
having almo st the same composit ion

as essonite
,
i s called grossulari t e . It i s of a pale green colour

,
and was

n amed from the botanical n ame of the gooseberry , R ibes yrossularz’a . It
occurs in serpentinous rocks in S iberia . It i s also found in N orway .

The approximate composi t ion of essonite i s S iO z
z i o

,
Al Fe z

C aO = 33 .

Gro ssularite contains more iron
,
and less alumina .

2. P yro pe .

S ometimes known as the Bohemian garnet
,
i s themagnesia-alumina variety

,

and i s found in Bohemia
,
S axony

,
and other par t s o f Germany ; also i n

C eylon
,
in alluvial depo sits . It i s o f a blood-red colour

,
and usually found

in rounded o r angular fragments it is rarely found crysta llized . It i s o n e
o f the hardest of the garnets

,
and has beenmi staken fo r the ruby . When cut

as a brilliant
,
i t i s a very bright stone

,
but bein g found in small pieces , it is

u sually rose -cut . These stones are greatly es teemed in Austria , Turkey,
and o ther adj oin ing countries

,
and fetch high prices . The pyrope always

contains a good deal o f iron , wi th some chromiumand mangan ese these
doubtless being the cause of i ts rich color . The inferior sorts are largely
used i n the cheap Bohemian jewellery , o f which it forms the chief part .
The name pyropemeans fire - like . It has a specific gravity o f 369—3 8

i t fuses wi th diffi culty
Approximat e composition 42

,
Al Fe .» Fe O =9 ,

MgO l —‘

ZO C aO = 1—6 and up to l per cent . o f C r, O

3 . Almandi ne .

Kn own as precious garnet
,
and i s the iron -alumina garnet. It i s themost

valued of all the varie t i es
,
and is largely used for j ewellery . The range of

colour lies between a purple-amethys t and a brownish -red . The pure , fiery ,
scarlet ston es are generally c ut en cabo cbon ,

often with a hollow at the back ,
in which a p iece of foi l is placed to enhance their brilliancy . This fe l ling
was customary long before the time of P liny .
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V

This garnet i s said t o derive the n ame o f almandine from P liny ,
who applied the term“Alabandicus to the carbunculus cut and polished
at Alabanda.

These stones have o f late years gone ou t o f fashion , though at o n e time a.
good stone o f the size of half-a-crown would fetch as much as £50.

S ome o f these red garnets have been fashioned into cups and boxes . The

Mayer collection at Liverpool , E ngland, includes a cup o f thi s material ,
while another is in the Hope collec t ion . A delicate cros s i s sometimes seen
in these stones , the star having four rays .
The hardness o f the almandine garnet i s 6 5—75

,
and its specific gravity

3 7—4 2 1 . Its common crystal form is that o f the rhombic dodecahedron .

Its approximate compo sition i s S i O Z
=40

,
Al Fe O =35 , sometimes

with some MnO ,
MgO ,

and C aO .

The precious garnet i s found i n C eylon in alluvial deposits
,
and also in

gneis s ; i t i s also found in India , Brazil, and many other countries .
The common garnet is found all over the world . It i s a brownish red

,

subtranslucent
,
or opaque variety ; its composition is similar t o that o f the

almandine garnet .

4 . S p e ssarti te .

Themanganese-alumina garnet i s named from S pessart
,
in Bavaria . I t

i s n o t a plentiful stone
,
and i s not used to any extent in j ewellery . It i s o f

a deep hyacinth o r brownish-red colour, having a hardnes s o f 7 with a
specific gravity of 3 7—444 . Its approximate composition i s S i02

=35 , Alz
Fe O = l 4

,
Mn O =35 .

It i s distinguished by its strongmanganese reactions
,
with the proper

tests.

5 . Andrad i te (T he Iron-l ime Garn e t) .
S everal garnets are included under the general name of andradite . They

have a hardness above 7 , and a spec ific gravi ty o f 3 4 k Their appro xi

mate compos ition i s S iO Z
=36

,
Fe z Mn O =3

,
C aO =29 , and usually

some potassium .

Aplome , colophonite , pyre n i te , a black garnet named melanite, and a

transparent yellow o r greenish stone n amed topazoli t e, are the principal
iron -lime garnets ; they are little used in jewellery, being perhap smineral
ogical curio sitiesmore than commercial ar t icle s . At present they are rare .

6. O uvarov i te .

The lime -chrome garnet was n amed afterU varof
,
P resident of the Imperial

Academy
,
S t . P etersburg . Thi s gem has a fine emerald-green colour, bu t i t

i s unfortunately o f rare occurrence . “Then sufficien t ly large i t i s a beautiful
stone, having a hardn ess o f 7 5 - 8 with specific gravity 3 4 . It i s found in
the U ralmountains

,
associated w ith chromi c i ron (chromite) . As chromite

IS common in this C olony i t would be well to bear ouvaro vi t e in mind. It s

approximate composition i s S i O Q
=35

,
Al C rg C aO =30,

Wi t h some iron andmagne siaf It gives chromium react ion s vsi th the borax
bead.

S ome ext remely beautiful but rather sof t gems o f various hues o f green
to brownish green , have been importe d into E ngland, for use as ornamental
stones , s1n ce

'

t-he year 1878 . They are found in the gold washings o f the
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river Bobrowsha, in the U rals . They occur in nodular mas ses
,
up to o n e

inch in diameter. Their refractive and dispe rs ive powers are high
,
and the

stones e xhibi t a large amount o f “
fire . The hardnes s i s about 5

,
with a

specific gravity 3 8 5 . It i s yet doubtful whe ther they belong to the garnet
group . The might be mistaken for the green lime-chrome garnet , envaro
vite

,
althoug the hardness should be sufficient to distinguish between them .

From the above it will be seen that the name garnet embraces a large
number o f different gems

,
having affinit ies principally in the chemi cal law

governing their composition , and in thei r constant crystalline form.
The common garnet i s supposed to be known to everyone . As a rule wemay consider i t to belong to the i ron-alumina variety, but there i s no reason
to suppose bu t that specimens of the other varieties may at some time or
other be found in this C olony .

U ndoubted specimens o f the magnesia-alumina garnet (pyrop e) would be
o f value if found

,
and good almandine o r precious garnets would certainly

be worth finding. In a paper read before the R oyal S ociety o f N . S . “Tales,
the author described precious garnets found at P yrmont , Sydney ; they are
howeve r very smal l. The garnets from the M ‘

D o nn e ll R anges of S outh
Australia (the so -called Australian rubies) are much t o o dark

,
and are

deficien t in “ fi re
,

” yet with these defects their value as rough uncu t s tones
was in the year 1888 se t down as equivalent to 23s . per pound, so that these
i nferior g arnets have some commercial value . O n e often sees in the
j ewellers’ shops , these gems cut for rings , &c .

,
and labelled as Australian

rubies . Although deficient in colour, lustre , and brilliancy to the ruby, ye t
they are real stones and preferable to paste gems .

C ommon garnets are so plentifu lly distributed , that none but the superior
kinds are worth consideration froma commercial point o f view. In N ew

S outh Wales garnets are found inmany locali t ies , some good crys tallized
specimens being obtained at Broken Hill they are also found throughout the
C o lony

,
principally at themining centres . It i s unnecessary to enumerat e

the very large number o f N ew S outh “T ales locali t ies from which the garnet
has been recorded .

T O P AZ .

C rystalline system—R hombic .
Hardness—8 .

S pecific gravity
Lustre—V i treous .
C leavage—P aralle l to the basal plane , highly perfec t .
C ompo sition—S ilicate o f alumina, and fluoride o f silicon silica 162, 8 111010
fluoride alumina 557 per cent.

The word topaz i s supposed to be derived from T opazi on , an island in
the R ed S e a, as stated by P liny but the t opazmentioned by himwas not
the same stone that we call topaz , as it yielded to the file , and had a hard
nes s less than 7 . It wasmost probably the same gem now known as
chrysolite o r peridot

,
because topaz was not known as a distinct stone until

comparatively modern times .
The topaz i s o n e o f the few precious

,

stone s containing fluorine ; i n fact,
the presence o f this element i s most rare in thi s class o f m i nerals .
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Although the topazi s a dist inctmineral species, yet, through
cation o f terms , other stones are also known as topaz , especially
sapphires known as O riental Topaz ,

”
and the occidental or S cotch

topaz
,

” which i s n othing but yellow quartz . The differences between these
three stones are easy o f determination the following figures readily showing
thi s

O riental topaz (yellow sapphire) has hardness 9 and specific gravity
about 4 .

Brazilian topaz (topaz proper) has hardnes s 8 and specific gravity
about 3 5 .

S cotch topaz (quartz) has hardness 7 and spe c ific gravity about 26 5.

It i s very n ecessary to bear in mind that this variety of quartz is spoken
o f as topaz

,
because the general appearance o f a well out quartz specimen

of this character i s likely to deceive on e , but the tests necessary t o deter
mine the difi eren ce between it and real topaz are so easy o f application
that no on e need be imposed upon . Bes ides the tests noted above , the topaz
shows pyro -electric ity in a very high degree ; o f course care must be taken
not t o heat the stone t o o rapidly o r t o o strongly , as the perfect basal cle av
age o f the topaz might

,
by splitting the stone

,
destroy a good gem . The

physical properties characteristic o f gems have already been dealt with .

The double refraction of topaz i s strong
,
and when the specimen is suffi

c iently coloured , the ple i o chro ismi s very marked in almost colourles s stones
a difference o f tint in the two square s can be detected when viewed through
the dichroiscope . S ome colourles s topazes found in Brazil are very brilliant,
and show dazzling reflections when properly out

,
somuch so that tho se

named Minas N ovas
,

” from the locality whence they are obtained , are
sometime s sold as diamonds

,
although the difference in hardn ess should

prevent this . They are also known as pingas d’agoa
,

”
or gouttes d ’eau .

U sually topazes are slightly coloured
,
and are foun d in diffe rent shades

of yellow, blue , pink , red, green ,
citron

,
850 . Blue and pale green topazes

are found of large siz e
,
and are often more brilliant than specimens of

beryl having similar colours . The poli sh , t o o , that the topaz takes is very
brilliant .
The sherry-coloured and the brownish-tinted specimens from some locali
ties can be made of a pink hue by heating them at a moderate temperature .
The beautiful pink colour thus ob tained i s rarely seen in natural specimens .
The action o f sunlight has great influence o n the colouring matter o f the
wine -coloured topaz

,
so much so that the beautiful c ollect ion of R uss ian

topaz crystals in the British (N atural History) Museum ,
i s kept shroude d

from the light o f day . What the cause o f this change o f colour is remains
to be decided ; but evidence points to a change in the molecular arrange
ment , rather than to the presence o f impurities .
S ome large topazes have been found in different localities , although it i s

rare ly that large stones are without defects . S pecimens of great size , and
finely crystalli zed , are found in the U ral Mountains . O ne specimen from
this locality (in the collection at S t . P etersburg) i s perfectly transparent, i s
o f a Wine colour , weigh s 3 1 lbs . , and i s 4% inches long and 4% inches wide .
O n e spe cimen found in S cotland weighed 1 9 ounces . It may be as well tomention here that the topaz i s o n e o f the very few gems found in the British
Islands . It i s found in good quantity in the C airngormMountains in S cot
land , together with the quartz specimens known as S cotch topaz . In the
London E xhibition of 1 862 some large specimens were shown from this
locality , sent as pebbles . These were considered by the people l ivi ng in the
locality t o be quartz pebble s, and no doubt many a fine gemhas been thrown
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away under that impression . The following will serve to illustrate the
advantage o f being able to determine these gems : A large mass o f whit e
topaz , n ow in the Brit i sh Museum co llec t ion , was at one t ime used as a
door-stop by a marine s tore dealer in London . He sold it for 3s.

It weighs
12 lb . avoirdupois .
It has been stated that the topazes taken fromthe beds o f the rivers at

C apao , in Brazil , secured a net profit o f in twelve years .
At present the commercial value o f the t opaz is small . A stone of good
size and o f good colourmay be ,

purchased fo r a pound o r two
,
while smalle r

stones
,
in the rough

,
are only worth a few shi llings per pound avoirdupois

still they are of some value
,
and wo rthy of collect ion

,
especially in the N ew

E ngland District of N ew S ou th Wales
,
where they, are p lent ifully distribu

ted. Good pink stones (which , of course , are manufactured fromtopazes
having a suitable colour) are worth from about £2 pe r ounce . In some
parts of India the t opaz i s o f far greater value than i n E ngland .

Tavernier describes a topaz
,
weighing 157 carats , belonging to the Emperor

Aurungzeb , an Indian monarch , which had been purchased by himfo r the
large sumof This might have been an O riental topaz .

”

Formerly these gems were o f farmore value , but fashions change and
taste s difi e r ; and gemstones , being used principally for ornamental pur
pose s

,
are entirely at the mercy of fickle fancy .

The topaz has been occasionally used by the engraver, even fromvery
e arly times , intaglios being in exis tence of early G

‘
rre ek workman ship . An

antique engraving
,
bearing a cluster of stars , i n the S t . P e t ersburg c o lle c

t ion the portraits of P hillip II. and Don C arlo s , engraved on a topaz , in
the R oyal Library o f P aris ; and the engraved seal ring owned by the
E mperor Hadrian

,
are among the few engraved specimens of this gem . It

does not appear to have been generally in favour for work of this class .
Topaz is cut on a leaden wheel wi th emery , and polished with tripoli pow
der . The best formo f cutting i s as a “ brilliant having the table smaller
than in the diamond . The large so -called diamond in the P ortuguese Trea
sury is supposed to be a topaz it is as large as a hen’s egg .

The t opaz is found in almost every part o f the world, and in S axony
constitutes massive rocks

,
known as

“ topaz fels . O ften
.
this gem i s

associated with granite and gneis s
,
and usually some fluorine is contain ed in

these rocks . In the U rals i t i s found in granite . In Brazil it i s found in a
loose sandy clay. S ome beautiful blue specimens have been found in
C olorado , in the U n ited S tates pale violet in S axony ; sea-green , sometimes
known as aquamarine

,
in Bohemia ; blue in S cot land ; while Brazilian

spe cimens are found o f nearly all colours .
The topaz is

,
when crystallized

,
found as rhombic prisms , usually haV i ng

but one end regularly terminated . When thus seen it cannot ; be mistaken
for quartz

,
which crystalli zes in the hexagonal system ; nor for the yellow

sapphire
,
which is also hexagonal . This difi eren ce in crystalline form ,

together with the perfect basal cleavage o f topaz , and difi eren ce in hard
ness

,
are usually quite sufficient t o determin e the topaz ; even in waterworn

pebbles a flat portion is usually seen where the topaz has cleaved .

V ery fine topazes occur in the southern portion o f the U rals , in the Ilmen
Hills . They are also found in the Mourzinsk depo sits in the north-east of
E katerinburg .

The largest topaz known was found here . It i s n ow in themuseumof the Mining Institute . It measures 27 centimetres (about 10s
inches) in len g th , and 3 1 centimetres (about 12 inches) in circumference .
The topaz i s common in N ew S outh Wales , especia lly i n locali ties where
tin i s obtained

,
and specimens have been found of large size, especially those

from near Mudgee .
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The following are the localities in N ew S outh
"

Wales from which the
topaz has been obtained

C oun ty Bathurst—Bathurst Dis tric t .

C larendon—Gundagai District .
C larke—O ban .

G e orgiana—Abercrombie R iver .
Gough—Dundee , Glen C reek , Inverell, P ond’s C re ek , S crubby

Gully
, V egetable C reek .

Hardinge—Balola
, C ope

’s C reek .

Ingl is—Tamworth .

Murchison—Bingera.

P hillip—C o oyal, C udgegong R iver, Gulgong , T wo -mile Flat
,

n ear Mudgee .

Wellington—Bell R iver .
S andon—U ralla .

P rofessor David
,
referring to the V egetable C reek t infie lds

,
states that

The topaz i s very abundant in the alluvials o fmost o f the creeks which
drain fromthe Mole table -land . It would appear fromthi s that the
intrusive tin granite i s the original matrix o f the gem, though it has n o t yet
been found here i n s l

'

i
‘
a . At S crubby Gully t opaze s o f a pale sky-b lue

colour are to be found in great abundance . White topazes are plent iful at
Blather ArmC reek .

”

S imple fo rms o f the R homb ic S yst em.
As crystallized specimens of topaz are so different in form fromxtho se o f

quartz or yellow sapphire
,
i t will be well t o des cribe

,
as s imply as pos sible

,

the most distinctive forms belonging to this sys t em.
The basis of the systemi s that o f three axes

,
all of unequal leng ths, and

all at right an gles . E ither o n e of these axes (which may be ei ther longer or
'

shorter than the others) , may be taken for the principal o r vertical axis , and
when this i s chosen

,
the longer o f the other two i s known as themacro

(liag o nal, and the shorter as the Mad ly
-di ag onal.

The r ight rhombi c pyrami d i s bounded by eight scalene triangles , the axes
j o in the solid angles , so that the base of each pyramid i s rhomb ic in form i tmay be considered as composed o f two rhombic pyramids placed base to base .

T he right rectangular pyramid—When the lateral axes j o in the central
point s o f the lateral edges , the base o f the pyramid i s rectan gular in form
i t i s bounded by eight isosceles t riangles

,
four of which are larger than the

other four .
The rig/i t rhombi c p rismi s clo sed at the ends by equal rhomb s , and it has
four rectangular faces forming the sides o f the prism . Instead o f a rhomb

,

the pri smmay be terminated by combinat ions o f the pyramidal faces . This
i s a formthe topaz takes .
The right re ctangular p ri smhas the ends clo sed by equal rectangles ,
because the lateral axes meet the cen tres o f the rectangles that formthe
prism , instead of the upright edges , as in the rhombi c prism . It i s bounded
by six rectangular faces

,
oppo site pairs o f which are equal to each o ther .

There are other forms (and some crystals belonging to this system are
very complicated) , but in this simple description it w il l be unnecessary to
no t ice them, with the exception of the hemihedral form o f the right rhombic
pyramid ; thi s i s called the rhombi c sp kenoz

'

d
,
and i s derived fromthe holo

bedral form
,
by the development o f each alternate face

,
t o the exclus ion o f

the remainder . The figure i s b ounded by four scalene triangular faces
,
and

,

somewhat resembles a wedge.
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ZIR C O N .

C rys talline System—Te tragonal .
Hardnes s—T 5 .

S pecific gravity
Lus t re—Adamantine .

C leavage—P ara llel to faces o f the prism ,
indistinct in most instances .

C omposition—S ilicate of zirconia , ZrO g S lo g . S ilica
,
33 zirconia

,
67 per

cent.
There are several varie t ies o f this gem known by special names, as
hyacinth ,

”
which i s red and transparent . Jargoons

,

‘

o r
“ jar

g
ons

,

” are
colourles s o r smoky-tinted zircon s , (t hese were so named in allusion to the
fact that while resemb ling the diamond in lustre they were

,
in comparison

wi th that gem, almost worthless ) . The zircon or zirconit e is grey or brown ,

and in some specimens almost Opaque . The n ame i s fromthe Arabic
,
s ir/r

,

meaning a precious stone . Besides these well-de fine d varieties
,
the diversity

o f colour in this gem is very grea t
,
ranging from red to brown

,
from yellow

to orange
,
and from blue t o green .

This stone forms a very fine gem, and when of a rubv colourmight be
mistaken fo r the Spin el ruby , although the higher specific gravity o f the
z ircon would at once de cide the question . When the coloured ston es are
heated , they become quite colourless inmost instances , thu s difl e ring from
either the spinel o r the garnet . They do no t fuse in the flam e of the blow
pipe , which i s a characteris tic difl e rence from the garn et . The crystalline
form at once determines the zircon fromthose stones resembling i t in some
o f its characters .

The perfectly transparent stones have a lustre almost approaching that
of the diamond , and to thismay be attributed the indifference with which
t hese gem- stones are n ow t reated . They have been used for the purpose of
fraud, having been set inmassive gold rings, pawned as brilliants , and o f

course never redeemed . A file will not t ouch them
,
so that this test fo r

“ paste ” fails in this case . The high dispersive power which the zircon has,
also assis ts to render the determinat ion

,
by general appearances

,
deceptive

,

but the test of hardness would at once decide the mat ter
,
as the zircon is

scratched by topaz
,
and this i s only 8 in the scale .

Were it not for its d eceptive characters
,
its natural properties place it

,

fo r ornamental purposes , next to the diamond . There i s a variety obtained
at Matura , C eylon , which i s known as the Matura diamond ” . It i s oft en
sold in the bazaars of India for the genuine diamond.

S ome of the red specimens are remarkable for the vividnes s of the ir tints
,

which have been likened to flames o f fire but with all these good charac
t erist ics to recommend them ,

these ge in s are not favouri tes
,
and fashion

counts for a great deal .

O f course
,
like all gems

,
i t has been endowed with supernatural properties ,

especially during themiddle ages . It was considered to have the power to
bring sleep

,
riches

,
honor

,
and wi sdom ; to drive away the plagu e, and to

protec t the wearer from evil spirits . We look back with amusement at
the superstitiou s reverence given to these preciou s stones i n those times ,
but to -day the superstition in reference to some gems still remains ,
although

,
perhaps , in a lesser degree . That some precious stones have the

power to bring i ll- luck
,
and that their posses sion brings disaster and rui n ,

i s firmly beli eved by many . O ne o f theminor industries of Australia
suffers at the present t ime from the efl e ct of this l ingering superstition .
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At the presen t time the varieties of ; the z ircon are o f little value
,

being rarely employed in j ewellery . Formerly it commanded a very high
p rice , and deservedly so . There i s a splendid specimen o f an ancient
engraved zircon in the P aris Museum, the workman ship being o f the best.
It i s 2 inches in length , and inch in wid t h . It represents Moses with
the two tables of the law. Lord Duncannon had in his collection a z ircon
engraved with the figure o f an athlete . A very fine gemo f the variet

yhyacinth
,
i s a cameo representing the head o f an angel

,
by R aphael

,
whic

was se t in a ring, and worn by Gregory XIII . It was engraved with his
n ame . At the back o f the cameo the name of P ius V II appears . Ancient
intagli are found cut from this stone

,
and it was largely used by them as

engraved Signet rings . Down to the last century the j argoon was much
used in mourning ornaments

,
and was then considered t o be an inferior

diamond .

Mr. S treeter says that he has in his collection a green z ircon weighing
4hcarats , having the lustre o f the diamond , and surpassing the emerald in
colour .
Zircons are cut for ornaments

,
by grinding on a leaden plate with emery

powder“
,
and polishing on a copper la te with powdered rotten - stone . The

j argoon is commonly cut in the fbrmo f a rose -diamond o r as a brilliant ;
the hyacinth i s out like a brilliant with a rounded table .

The zircon occurs in gran ite and syenite
,
als o in crystalline lime stofi e s

,

gneis s
,
chlorite schist

,
and other metamorphic rocks ; i t i s sometimes found in

volcanic rocks
,
and also in beds o f i ron-ore . It i s al so found in alluvial

deposits with other gem -stones
,
and in auriferous sands in many parts . Its

characteri stic features are i ts crystalline form (the tetragonal prism often
terminate d at both ends by the tetragon al pyramid) , i ts high specific gravity,
and the property the co loured specimens have o f becoming colourless o r

almost so when highly heated .

In the Town shend collection at the S outh Kensington Museum are twenty
five cut specimens o f the difi e ren t varieties o f the zircon

,
some of which are

very fine sto nes . S everal were obtained near Mudgee
,
in this C olony, on e

of which i s classed as being a true hyacinth .

”
Amon g the collection are

zircons o f a variety of colours—green , brown ,
orange

,
lavender

,
&c .

In N ew S outh Wales z ircons are common in the auriferous river sands
and drifts . They are

,
o f course , when thus found, more or less rolled . They

are found in granite o n the Mitta Mit ta and on the Moama R iver, s ome
4 mile s west o f J i llamalo ng Hill , county C adell . Also in the granite on

which Kiandra i s built . In the tin country they are very common
,
and the

green tin ” or “ brass filings i s composed o f minute zircons . This i s the
gem -

‘

sand of the grave-yard lead in the N ew E ngland D istrict.
The following are the principal localities i n N ew S outh Wales where
the zircon has been found

C ounty C amden—Berrima
, Winge carribe e R iver .

Georgiana—Abercrombie R iver .
Gough—N ear Emmaville . S crubby Gully , Swanbro ok ,

Yarrow
Waterholes .

Hardinge—R ocky R iver .
Ingli s—Tamworth .

Murchison—B ingera .

N orthumberland—Wollombi R iver.
P arry—Bowlin g Alley P oint

,
Mount Misery

,
N undle .

P hillip—C udgegong R i
S andon—Mount James

,
U ralla .

S t . V incent—S hoalhaven R iver.
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S imple Fo rms of the T e t ragonal S yst em.
When the zircon is found crystallized it can hardly be mistaken fo r any
other gem

,
as it crystallizes in this system .

In thi s system there are three axes
,
two of which are equal in length

,
the

other may be either longer or shorter than these
,
this i s the vertical or

principal axis , the two equal ones are the lateral . All three axes are at right
angle s to each other .

T e tragonal pyramid.

-Thi s figure is bounded by eight isosceles triangles,
these being more obtuse or acute as the principal axis i s shorter o r longer .
The base o f the pyramid i s a square

,
and the figure i s a combination of two

of these pyramids as in the octahedron . In the holohedral forms there are
two sets of figures depending o n the posit ion o f the lateral axes in the first
they j oin the solid tetragonal angles , in the other , the centre o f the lateral
edges . It is easi ly seen that, if the faces of both these are developed in the
same crystal

,
we have eight angles

,
and our crystal will have become a

di te tragonal pyramid—which figure is bounded by sixteen isosceles triangles ,
the base o f the pyramids being octagonal .

T e tragoual p rism—This form is bounded by four equal rectangles , having
two square basal planes to close the figure . There are also two forms in this ,
as in the pyramid

,
based upon the position of the lateral axes in on e they

j oin the centre o f the rectan gles
,
in the other the vertical edges . This i s a

common formof the zircon
,
but the figure is u sually surmounted by pyramids

instead of the basal planes . If faces of both orders are developed in the
same crystal we obtain a di te tragonal pri sm—which figure is bounded by
eight rectangular planes

,
and the basal plane will

,
o f course

,
be octagonal .

There are two hemihedral forms
,
the te tragonal spheno id, having four faces

formed fromthe tetragonal pyramid by the development of alternate faces ,
and the te tragonal sealenokea

’
ron

,
having eight faces formed by the development of vertical alternate pairs of faces o f the dite tragonal pyramid . These

two forms are rarely met with except in combinations .
C HR YS O BE R YL .

C rystall ine system—R hombic .
Hardnes s
Specific gravity
Lustre—V i treous .
C leavage—P arallel to the brachydome , less distinct parallel to the brachy
inako id.p
C omposition—Alumina and Glucina (Beryllia) , Be O ,

Al 3
: Alumina

Glucina 19 8 per cent.

This gem has several varieties
,
known by characteristic n ames as the

cymoplzane , which embraces the true cat’s -eye , the Alexa i zclri i e , n amed after
the E mperor o f R ussia , and the hard specimens called O riental chrysolite
by j ewellers these are all chrysoberyls , and although d i ffering in hue and
physical appearance from each other

,
contain no essential di fi erence sancom

po s ition .
The hardness of chrysoberyl , together With its lustre and brilliancy,

make it a desirable stone fo r ornamental purposes , as ithas a hardness nearly
e qual to the sapphire, and its brilliancy approaches that

.

o f the d i amond . It
has a good ran ge of colour , but the yellow and greenish-yellow spec imens
predominate

,
although white stones are o c casmnally found .
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The varietyAlexamlm'te i s a dark -green by daylight
,
but changes to a rasp

be rry-red hue by artificial light thi s change of colour affords a good illus
t rat ion o f dichroism . By a system o f twinning

,
this variety presents the

appearance o f an obtuse hexagonal pyramid . S ome very fine specimens o f
alexandrite , free fromflaws , and o f large size

,
have been at difi eren t times

sent to E urope fromC eylon , weighing in s ome instances as mu ch as 60 carats .
Its discovery in the U rals is of recent date

,
although the original stone came

from that locality .

The name O ymop lzane , meaning to appear like a wave of light, i s given to
the se specimens o f chrysoberyl tha t appear to enclose rays of light

,
a

phenomenon no doubt the resul t of internal reflections . S ome good specimens
o f this variety are in the collection at S outh Kensing ton Museum .

The most valuable variety of the chrysoberyl
,
however

,
i s the cat ’s-eye (also

known as cymophane) , a rare gem, and n o t to be confounded with the quartz
“ cat’s - eye

,

” a stone o f l it tle commercial value . It i s distinguished by its
remarkable appearance when a ray o f light acts upon it in certain directions.
This gemi s generally cut en cabo chon

,
and when well polished shows a line

like a si lver wire ; t hese lines are supposed t o be caused by the minute
internal striations o f the crystals . It was called in ancient times oculus
soli s this eye of the sun i s at the presen t t ime a favourite in C hina , and
commands a high price there . In India it i s greatly prized on account o f
i ts supposed power again st wi tchcraft

,
and it has been stated that this ston e

i s the last that a i ngale se will part wi th . In India the value rises a s the
bright lines increase in number ; these lines o f light are t here called

“ b etas .”

‘

The colour o f some o f these stones i s quite dark , the fan cy colour in America
being almost black the whi te lines showmore di stinctly when the ground
colour i s dark . This gem has become more fashionable o f late years , especially
in America .

In perfectly cut s tones the line should run evenly from end to end , and be
in themiddle o f the s tone

,
should be well defined , n o t broad , and the ground

colour sufli c i en t ly dark to contrast well with the line .

The value o f good cat’s - eyes appears to be changeable , specimens of
good quality

,
fit fo r rin gs

,
being valued at from £ 10 to £ 100, and Mr.

S treeter states that several large specimens are on the market worth upwards
of each.

The value and importance o f good specimens o f the true cat’s -eyes
or chrysoberyl , and the small value o f the quartz cat’s -eye

,

” make it
necessary that the distingui shing characteristics should be wellmarked . The
hardnes s of the quartz variety i s only 7 , and the specific gravity is but 2 6,
So that the determination i s easy besides the ray of light in the quartz i s
dull

,
while that o f the true cat’s -eye is i ridescent

,
and the difference in

brillian cy i s quite marked , the quartz variety being quite dull in comparison .

A large specimen of the true cat’s -eye
,

”measuring 5 inches in length , i s
in the V ienna collection .

A very fine specimen from the Hope collection is in the B ritish Museum:
There i s a fibrous variety o f quartz that has b e en of late years found i n

S outh Africa it has been ob tained of large size
,
but specimens o f thi s stone

are n o t likely to bemi stak en fo r the true “ cat’s -eye ,
”

so that i t will be
unnece ssary to con s ider it here . Themost common mistake is that the
chrysoberyl i s frequently called chrysolite , and mistaken for that gem , but
the hardnes s of chrysolite i s but li t t le more than six, and i ts specific gravity
i s also les s than that of the chrysoberyl.
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The transparent yellow chrysoberyl when cut as a “ bri lliant mi g h t be
m istaken fo r a yellow diamond , although the test o f hardness would

tD

e asi lyd istinguish the latter gem . The difference between the chrysoberyl and
the yellow topaz i s e asily determined

,
as the topaz becomes electric when

heat ed, while the chrysoberyl does n o t develop pyro -electricity
.
The basal

cleavage of the topaz will also assist in the det erminat ion
,
if present

.

The chrysoberyl i s cut on a copper wheel with emery
,
and polished with

Tripol i powder.

The chrysoberyl is found as rolled pebbles in the alluvial deposits in C eylon
Brazil , and Moravia . It is found embedded in mica slate in the U ral
Mountains it has been found in granite in the U nited S tates o f America
and has also been found in Ireland

.

It i s doubtful whether thi s gemhas yet been discovered in N ew S outh
Wales ; it has been stated , however, that a fragment was found in the
l

é
’Ia

l

cquari e R iver . There i s no reason why this gemshould not exist in the
o ony .

C HR YS O LIT E .

C rystalline syst eni—R hombic .
Hardne ss—6—7 .

S pecific gravity
Lustre—V itreous .
C leavage—P arallel to the brachypinakoid .

C omposition—S il icate o f Magne s ia and P rotoxide o f Iron (MgO ,
Fe O ) 2

S i O z. The ratio of iron to magnesia i s not constant .
This gem is often mistaken for the chrysoberyl

,
but differs widely fromi t

in compos ition and other characteristics
,
as fully stated under that stone

.

The chryso li te i s the
“ golden stone ” o f the ancients

,
and was at one

time considered of very great value
,
more so even than the diamond .

In the eleventh century we find Marbodus
,
Bishop of R ennes

,
in a poem

called Lapidarium
,

” writing of it as follows

The go lden Chryso li t e a fiery blaze
M ixed wi th the hu e s o f o cean ’

s gre en di splays.

This proves that the term golden was applied to this stone through many
centuries .

It was in an cient times much used for ornamental purposes
,
especially by

the lad ies but it has become o f far less importance during lat e years
,

al though the demand for it revived some years ago , and i t
‘

was thenmuch
u sed ; but at the present time its value i s but small , fine specimens being
bought for a few shillings per carat.

The chrysol ite i s known as p e rido t when of -a deep olive -green colour, and
O li vine when yellowi sh -green . The finest specimens o f chrysolite resemble
the emerald in colour, and the colour fixes the value of the stone the
darker the green the higher the price .

U nfortunately the hardness i s low,
and the stone i s readily scratched and

dulled by wear
,
a circums t ance perhaps o f sufficient importance to account

for its depreciation as an ornamen tal gem-stone .

The chrysolite is electri c by friction
,
but does not develop pyro -elec tricity,

a circumstance sufficiently distinct to determine i t fromgreen tourmaline,
which it somewhat resembles .
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It i s supposed to have been the topaz o f early writers , but its i den t ifica
tion has always been uncertain

,
and is so at the present day . It i s supposed

t o have been the chrysoberyl o f Werner, and the cymophane o f Hai iy, and
has al so been connec ted wi th the beryl and other gems but at present the
chrysolite

,
peridot

,
and olivine are identical

,
only differing in colour .

The R omans considered thi s gem of greater importance than most other
precious s tones

,
as they se t i t transparent

,
considering it to have sufficient

brilliancy unaided ; most other gems they fo iled with gold o r copper . They
also used it for engraving . Two intagli are in exi stence

,
on e engraved with

the head o fM inerva
,
the other with that of Medusa .

The chrysolite takes‘ a very fine poli sh
,
but it is stated to b e difficult of

attainment . A copper wheel i s used fo r the cutting , and the polishing i s
done wi th Tripoli powder and oil . It is cut as a ro se diamond , or sometimes
step cut ; o ccasionally it i s cut en cabochon . The gem i s dichroic, giving
squares

,
o ne of a green colour

,
the other straw-yellow .

The chrysolite i s essentially a volcanic mineral
,
commercial ston es being

foun d in E gypt
,
Turkey

,
Africa

,
Australia

,
France

, &c . in fact it may be
sought fo r in any volcanic r egi on . From a scientific point of view its
presence in lavas and other igneous rocks , and the discovery o f olivine i n
meteorite s

,
open s up a large field for consideration and investigation . The

chrysolite i s commonly disseminated in basalt and l avas in grains
,
although

at times it i s found as large as a. turkey
’s egg . Large

,
well-defin ed crystals

are very un common .

There are some good specimens o f the peridot in the Briti sh Museum
,
and

in the Museum of P ractical Geology , London . The best peridots obtained
during the middle ages retain their superiority at the present time

,
no finer

specimens having been discovered . The best peridots come from C eylon
,

P egu
,
and Brazi l . The

'

wo rd peridot in O riental language signifies a gem .

Transparent bright-green chrysolites are fairly common in many o f the
auriferous drifts o f the C olony . It has been found in the S hoalhaven and

H unter R ivers
,
also in some o f the creek s that fall into the C udgegong ,

county P hillip at Bingera ; the Barrier R ange , and a t N undle ; in a trap
dyke on the U pper Murray

,
and in basalt at Inverell

,
and many other places .

O P AL .

C rystalline system—N one .

Hardness—5 5
S pecific gravity—2 21 .

Lustre—sub-vitreous
,
mostly inclining to re s inous .

C omposition—E ssential ly silica
,
S i0 2 water ; differing from quartz

(ro ck
'

sc rystal) in the following particulars : i t contains water, and i s not
crystalline . Although containing water

,
in some instances up to 12 per

cent . , the whole o f t his water does n o t appear to be ne cessary, a s a portion
may be driven o ff without injury to the stone .

When we speak of opal as a gem-stone
,
i t do es not neces sarily follow that

all kinds o f opal are fit for the purposes o f ornamentation , o r that opal o f
any character has a.marketable value . It is as well to bear in mind that only
the variety known as the P rec ious O pal i s of real commercial importan ce .
O f course there are in this variety

,
a s in all o ther gems

,
difi e re n t degre e s

o f quality , based on the characteristic play o f colours which distinguishes
this very valuable gem . These beautiful colours

,
often as pure as those o f
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the rainbow, are supposed to be the result of physical structure , and are not
caused by the presence o f any colouringmatter

, o r o f any foreign con

st i t uen t . They are formed by the decomposi tion o f light
,
by a multitude o f

fissures, the Sides o f which areminutely striated ; the whole effect is purely
a phys ical o ne , and as interest ing as the s tone i s beautiful, i ts very imper
fe cti on s being the cause o f i ts remarkable beauty .

The consideration of the other varie t ie s i s purely amineralogical matter
,

and not o f sufficient importance to be fully described here
.
But the

enumeration of them is necessary to prevent misunderstanding
,
and to

enable o ne to decide what P recious O pal really is . They Will be listed and
described presently . Although n ecessary to be represented in a mineralogical
c ollection

,
it i s not wor th while t o trouble about them except from a scientific

point of view, as they are of little commercial importance .

‘I mention this
matter, because it has come undermy own observation

,
that people living in

the country, led away by the broad term O pal
,

” have gone to great trouble
over quite worthles s specimens . It i s often difficult to make them under
stand

’

that
,
although an opal

,
their specimen is a valueless one .

The precious opal , distinguished by i ts play o f colours , i s perhaps , o ne o f

the most beautiful ornamental stones in existence
,
and has always been

regarded as o n e of the most attractive for personal adornment ; but like
most other gems it has suffered from the effects o f fashion

,
and perhaps

,

more than any other
,
fromthe prevalence o f superstition .

Where , when , o r how the idea firs t arose that the possession o f an Opal
brought i ll luck

,
and to the wearer certain disaster

,
cannot now be decided

but the fact remains that t o -day many people cannot be persuaded to
wear one , however beautiful o r cost ly i t might be . O f course , educated
people would laugh at the idea

,
and consider themselves above popular

superstitions
,
yet it i s well known that the opal trade has suffered severely

from the effect o f thi s supers t i t ion . P oor people
,
as a rule

,
do not wear

precious stones
,
and those who wear expensive jewellery are not often

illiterate . It i s a fact
,
t o o

,
that those who have purchased opals have

,
in

some in stances
,
asked to have themchan ged fo r some other gem , because

their pets have died
,

o r
“ their children have been sick , or

“ nothing but
bad luck has come t o them since possess ing the Opal ;

” they would, they
say, rather wear some other stone .

This prejudice i s themore remarkable , because in the mediaeval times Opals
were thought to bestow every possible good

,
and even as late as the seven

t e en th cen tury this good Opinion prevailed .

The first recorded instance o f i ll luck following the possession of an opal
i s that mentioned by P liny

,
when relating the st ory o f N on ius , a R oman

senator, who possessed amagnificent Opal valued at about Of our

money . Mark An tony saw the gemand wished t o purchase it ; N onius
decl ined to part with i t

,
and fo r this was outlawed and sent into exile . Its

pos session in this instance cert ainly brought i ll luck to N onius , but Mark
Antony had little reason af terwards t o boas t of his good luck .

The bad reputation o f the opal wasmuch intensified by S irWalter S cott
in the Waverley novels . I would refer anyone interested to R udolph

’

s
narrative in Anne of Ge i erst e in ,

chapters ten and eleven , and no doubt the
powerful wri t ings o f the author o f these novels , had great influence wi th the
public o f his day . The opal in this tale was said to reflect all the emotion s
o f the wearer in a mostmarkedmanner , and when at last the dreaded drop
o f holy water alighted upon the stone , i t shot o u t o n e vivid flash o f light ,
became dull and colourless as an ordinary stone and the earthly life o f the
beautiful lady was closed .
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During the prevalence of a plague at V enice , at a time when the opal was
muchworn , the attendants at the hospitals declared that before the death of
the vic t imthe opal upon his finger would brighten and glow. It i s no t
difficul t to understand the rapid spread a statement of this character wouldmake at such a time , and n o scientific explanation would be sufli c ien t to
remove the impression that this fatal gem foretold the death o f its owner

,

even if it d id no t prevent his recovery . It i s well known that the precious
opal is very sen s itive to the influence o f heat

,
and a j eweller will hold in his

hand for a short time a specimen he i s about to show a customer ; the heat
from his hand being sufli c ien t to improve the appearance o f the gem . E ven
the increase o f temperature of a warm day i s sufficient to make a marked
improvement in the opal .

It i s to be hoped
,
however

,
that the i ll repute o f the opal will go the way

o f al l superstitions
,
and the day i s no t far distant when t his gemwill again

take its proper place among precious stones . Her Maj esty the Queen o f

E ngland has done much to break down this prejudice , the opal being a
favourite stone with her and many members o f the royal houses in E urope

,

and also of the aristocracy
,
are n o w becoming purchasers o f the Opal .

Already (1895) Opals are becoming fashionable i n E urope .

The principal supply o f precious opal
,
before i ts di scovery in Australia

,

came from Hungary
,
where i t i s found in a claystone porphyry

,
in a mountain

range near C zernowitz . It i s also found in the province of Grac ias , Hon
duras

,
and although les s fiery than the Hungarian specimens

,
the conditions

o f occurrence o f the American Opal
,
are similar to those of its E uropean

rival . A specimen from Honduras
,
weighing 602 carats , and valued at

was exhibited at the C entennial E xhibition at P hiladelphia i n 1876.

The Hungarian mine s were discovered in the fifteenth century
,
and although

from that time a very large quanti ty o f opal has been taken fromthe mines
(whi ch

'

are ski lfully worked) , they still produce fine specimens . T wo very
large opals were found there in 1868

,
and exhibited at the P aris E xhibition

in 1 867 on e weighed 186 carats
,
the other 160 carats ; the latter i s said to

b e the finest gem o f its clas s ever seen .

The Queensland opals occur principally in the Gregory S outh District, in
the south-western portion o f the C olony , being found in the M

‘
Grego r,

C oleman , Grey, and C anaway R anges , where it occurs in ferruginous siliceou s
ironstone nodules

,
o r in a “ handstone ” underlying the sandston e . The

opal -bearing rock i s obtained where possible by removing the overlyin g
sandstone . When the amount o fmaterial to b e removed become s t o o great

,

“ driving
” i s reso rted to

,
in the clay or cement bottom ” underly ing the

opal-bearing bandst on e . A collection o f photographs , showing t hi s opal
c ountry

,
and the modes of working to obtain the opal in this part o f Queen

sland
,
i s exhibited in the Museum . I had the pleasure Of inspec t ing a large

consignmen t of these opals which had arrived fromQueensland . There
were some hundred weights o f matrix and opal

,
present ing a very beautiful

appearance . S ome o f the specimens were large
,
and fromwhich good gems

could be cut
,
but a very large quantity con s is ted o f thin vein s in the brown

ferruginousmatrix
,
these being only fi t fo r cameos , for which they are

particularly sui ted
,
the brillian t colours o f the gem forming a marked

contrast to the dark background o f thematrix .

During the last few years beautiful opal has been found in this C olony, at
a locality known as Whi te C liffs. Thi s field i s situated in the county o f
Yungnulgra, on the Momba R un

,
about 60 miles in a nor th-wes t erly

direction from Wilcannia . In the year 1889
,
a hunter found a piece o f
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preciou s opal o f good quality , and by careful search the opal was
' discovered

i n sz
'

tu. In 1 890 several mineral leases were applied fo r
,
and since that

time a large quantity o f Opals have been obtained there
.
In 1892 o ne

leaseholder raised about 500 o z . o f precious opal
,
valued at over

S ome of the opal from this field has realised as much as £ 18 per o z .
In the

early part of 1 893 abou t twen ty miners were working the various properties
wi th a fair amount of success . D uring that year mining for opal was so
succes sful that a t ownship sprang up, the population being es t imated at
about 700 persons . The sumreali sed from the sale o f the opal raised during
1 893 at thi s locality was some very fine stones being obtained .

The
opal i s found at an average depth o f from 10 to 12 feet from the surface

,

although in some instances i t has been obtained at a greater depth .

Mr. P i ttman , the Government Geologist, believes that the opal will be found
at greater depths . The surface i s a red clay

,
beneath this i s a layer of gyp

sum
,
and then about 2 feet o f hard sandstone

,
below this the opal -bearing

rock i s found . The ground i s als o worke d when possible by open- cuttings .

Fossil remains are found here altered into precious Opal .

There appears to be little doubt that opals exist plentifully over this portion
o f the C olony , and eventually when the demand for these gems shall have
in creased

,
a good trade will be done

,
and perhaps a profitable industry he

e s tablished . Large areas o f opal country are as yet untouched
,
although

much opal was recovered during the year 1 8945.

Among the large hi storical specimens of the opal may be mentioned the
o ne at V ienna , found in 1 770, at C zernowitz it weighs 17 o z .

,
and

al though having many defects , it i s stated that the sumof has been
refused for it .

P erhaps themos t remarkable opal ever recorded was the o ne owned by the
Empress Josephine this was known as the “ Burning o f

'

Troy
,

” because of
the red flames on its surface , giving it the appearance o f being on fire . T he

under side of this gem was opaque, a peculiarity often observed in the
Honduras Opal the upper portion was transparent , through which the fiery
rays were seen .

There were some very valuable opals in the Hope collection ; on e engraved
wi th the head of Apollo i s supposed t o be of great antiquity

The opal is cut upon a leaden wheel with emery , and polished on a wooden
wheel with tripol i powder and wat er , and lastly wi th felt . Great care has
t o be taken not to heat the stone too much by friction . They are cut en
cabo chon

,
both s ides of ten being convex .

It i s a difficult matter to engrave opals
,
o n account o f their brittle nature ,

but some fine engraved specimens are in existence .

U nfortunately the opal i s , for a precious stone , low i n the scale o f hard
n es s

,
and is n o t desi rable fo r rings on that account ; but i t i s largely used fo r

bracelets
,
pendants , and ornaments for the head . It is very liable to be

injured by con tact with oily o r greasy substances .

The value o f the precious Opal depends entirely upon its b rilliancy and
play o f colours . The prices given by Mr. S tree ter are as follows

The smallest ston es , £ 1 t o £ 1 108 . per car at.medium stone s , £2 to £3
larger s t ones , £3 to £5

S pecimens o f good size and purity , o n account of their extreme rari tv are

very valuable .

D
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The Opal has a conchoidal fracture
,
i s infusible before the blowpipe , but

when thus heated gives o ff water and becomes opaque . When the precious
o pal shows pa tches of every hue

,
i t i s known by jewellers as

“ harlequ in
opaL

”

O n e o r o ther O f the several varieties
,
o f the opal are found all over the

C olony of N ew S outh Wales
,
but the precious opal i s rare . It has

,
however

,

been found
,
bes ides White C liffs

,
at the following localities z—R ocky Bridge

C reek , Abercrombie R iver, county Georgiana ; in amygdaloidal basalt a t
Trunkey in clay ironstone in the Wellington district ; at Louisa C reek ; at
B land near Forbes at C oroo and at Bloomfield near O range .

The other varieties of the opal are as fo llows

1 . Fi re O p a l .

S hows yellowish and reddish colours
,
and when turned to the light appears

to give fire -like reflections ; i t i s c ommon in Mexico .

2. C ommon O pal .
Is semi -opaque

,
usually o f one colour

,
greenish o r yellowish

,
and trans

lucent . This is much used in Germany fo r cheap j ewellery
,
and to ornament

canes
,
boxes

,
and such like articles .

3 . R e sin O p a l .

Is waxy or res inous in appearance
,
and usually O f a ve llo v

’

vi sh colour .

4 . Wo od O pa l .

“ Is a variety where the t is sues O f wood have been replaced by hydrous
S ilica , often so perfectly as to show distinctly the concentric rings o f the
tree . This i s therefore a pseudomorph ; it i s readily scrat ched by a knife ,
thus differing from si lic ified wood .

5 . Ag at e O pa l.

1 s compos ed of Opal having different shades of colour
,
and a structure

like agate .

6. Men i l i te or Live r O pa l .
Is an opaque liver-coloured variety .

7 . Hydro phan e .

I s an opaque , white , o r yellowish variety
,
adheres to the tongue and

becomes translucent , o r often transparent when placed in water, hence the
name .

8 . Hyali te .

Is a perfectly transparent
,
colourless variety

,
resembling glass

,
and is often

known as Muller’s glass .”

Besides these we have si li ceous si n fer and geyseri fe , and other varie tie s o f
th is class of hydrous si lica .



G E MS AN D P R E C IO U S S T O N E S . 5 1

T U R QU O IS .

C rystalline System—N one , usually reniform,
stalactitic

,
o r incrusting .

Hardnes s—6.

S pecific gravity—26 2 8 .

Lustre—Inclining to waxy, feeble .

C omposit i on
—Hydrous phosphate of alumina

,
with a few per cent

. of
protoxide of C opper . Al s, P zO s+ 5 H ZO .

Tubal O ne o f themshowedme a ring that he had o f your daught er for amonkey.

S bylo clc O ut
,
upo n he r!T ho u to rture st i n e , T ubal i t wasmy t urquo is ; Ihad i t o fLe ah when I was a bache lor. I wo uld no t have given i t fo r a w i lde rn e ss o fmo nkeys .

”

Merchan t of V en ice , Ac t III, S cen e 1 .

Thi s prec ious stone acquired its name fromhaving been imported into
urope by way o f Turkey

The turquois o f commerce comes fromKhorassan
,
in P ersia

,
and it still

maintains i t s superiority, although the gemhas been found in a great many
other localities , especially Mexico . In P ers ia it occurs in amountainous
district

,
and i s found in clay slate in veins traversing the mountain in all

directions . The best specimens from this locality are noted for the delicate
hue o f the blue tinged wi th green

,
and the faint translucency which they

pos sess . The S hah of P ersia has in his possess ion some very fine turquoises
,

and he i s accredited wi th taking fo r himself all the finest specimens found
in hi s dominions

,
the inferio r alone being permi t ted to leave the country.

These gems are found in varying hues o f blue and greenish-blue to bluish
green

,
and the colour of those ob tained fromP ersia i s permanent . S ome

years ago a variety was brought from Arabia
,
obtained from near Mount

S inai
,
in red sandstone and

,
al though o f a finer blue than the best P ersian

stones
,
it
,
unfortunately

,
did n o t keep i ts colour, often changing its huemos t

rapidly . S ome specimens have retained t heir colour for a long t ime , but they
can never become o f value because o f t his liability to change . Major
MacD o nald exhibited at the London E xhibit ion of 1 85 1 some very fine
turquoises from t his locality

,
but all suffered by exposure to light

,
and

o n e that was purchased fo r a large sumo fmoney had become by the end of
a year almo st worthless

,
having faded to a grea t extent .

S ome fine specimens of turquois have been ob tained from Mexico , and
the natives o f that coun try were familiar wi th it , and used i t i n ancient
times long before the discovery o f their country by E uropeans . It is
obtained in N ew Mexico

,
and at Turquois Moun t i n Arizona . These gems

are greenish in hue , and were highly valued for ornament al purposes by the
original inhabitant s . The mines were wo rked by the S paniards 200 years
ago

,
andmany of the turquoises in the crown j ewels o f S pain were found

t here .
The workings at that time were very prolific , but the water suddenly

breaking in upon the Indians who were working in themine, drowned abou t
o n e hundred o f them. The des t ruc tion was so great that themine was

abandoned
,
and remained closed un t il recen tly , when the industry was

re -establi shed after being neglected fo r over 200 years .

In N evada
,
in the U ni ted S tates o f America , fine blue specimens are

found
,
approaching tho se found i n P ers ia , but they are o f small s ize . Thibe t ,

C hina
,
S ilesia

,
and S axony are o ther loca li t ie s where the turquois is found .

At o n e time it was supposed to come fromR ussia also , but this appears to
be erroneous

,
the ideamos t probably arising fromthe fact that a large

number are cut and polished at Moscow,
obtained at the fair of N ijn i

N ovgorod from P ers ian and Tartarmerchan t s .
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The turquois was largely used for amulets o n account o f its supposed
possession o f supernatural properties and i n the middle ages was used by
the superstitious

,
as it was believed to give warning to its owner o f an

approach ing calamity . Thi s superstition has been alluded t o by several
E nglish wri ters . It was al so highly prized on account o f many supposed
virtues

,
but i t was necessary that the gemshould be received as a gift .

This idea may be seen in the quotation o f S hakespeare g iven above . E ven
t o this day the R ussians have a proverb

,
The turquois given by a loving

hand carries wi th it happiness and good fo rtune .

It is doubtful whether the t urquoi s was known to the ancients by itsmodern n ame
,
as it i s not mentioned i n their writings . That they were

acquainted with the gemi s certain , because several antique specimens are in
the V atican ,

and i t i s frequen t ly discovered among the ruins o f E gypt. It
appears to have been firstmen t '

o ned by an Arab of the twelfth century .

The C alla i s o f P liny i s gene rally regarded as the turquois
,
although the only

information he gives abou t i t i s in the following sentence C allais
sapphi rumimi tatur, candidior e t lito ro so mar i s imilis .” C allai s resembles
the Lapis -lazuli (sapphi rus) , but o f a l i ghter blue than the ocean) . The
calla i na of that author i s also referred t o turquo is

,
and

,
perhaps with good

reason
,
he devotes qui te a long chapter to i t ; he says that no stones weremore easily imi tated

,
which is true of the turquois .

An o ld description o f the turquois i s as fol lows The turquois i s a hard

gem, yet full o f beauty its colour i s sky
-blue o ut o f a green , i n whichmay

be imagined a littlemi lki sh infusion . A clear sky, free from all cloud s
,
will

most excellently di scover the beauty of a true turquoi s .
There i s no doubt that it i s a beautiful gem

,
and requires no foiling to se t

i t o ff
,
a gold setting being all that i s required to ass ist its appearance . It

has the great advantage
:
of not alterin g in colour by artificial light.

Those specimens which retain their colour without changing are said to
belong to the o ld ro ck

,
and are very scarce ; while those that lose their

colour and become green are s tated t o be fromthe “
n ew rock

,

” although the
di stinction is evidently only discovered by experience . Ancient in taglio s
and cameos are in existence which have re tained their colour unchanged until
the present day . The O riental lapidaries cut texts from the Koran o n tur
que is

,
and filled these in withgold . There are also very good engravings o n

t his gem extant . A necklace o f twelve stones o f a beautiful blue colour
,
but

n o t o f large si ze , was sold i n the year 1 808 fo r£360, each stone was engraved
in relief with a figure o f o n e o f the twelve C aesars . The Duke o f E truria
posse ssed a turquois of the size o f a hazel nut

,
having the image of Julius

C aesar engraved o n i t. A j eweller in Mo scow at one time possessed a turquois
two inches long , cut in the shape of a heart i t was s tated to have belonged
originally t o S hah N adir

,
who wore it as an amulet . t was en graved with a

verse o f the Koran in the usual way . £780 was the price asked fo r i t . A

cameo in turquois en graved to represen t the head of Tiberius , exists i n
Florence . There i s also a fine cam eo o f thi s gem in the S outh Kensington
Mu seumcol lection .

The S paniards found that the turquois was considered by the Mexican s o f
more value than gold , and was largely used _

t o ornament the temples o f their
gods an ear-ring o f turquois being co nsidered a fair exchange for a mule .

Themarke t value o f the turquois varies considerably . The P ers ian stone s
are always preferred fo r j ewellery

,
and these when o f large size and fine

colour fetch ex travagan t prices
,
al though

,
as previously stated

,
the be st

specimen s are difficult to get o ut o f P ers ia . The P ers ian ambassador to the
C our t o f Loui s XIV . presented to that monarch a large number o f very fine
specimens, which accounts for

'

the ir presence in the Frenchcrown j ewels .



GE MS AN D P R E C IO U S S T O N E S . 53

The turquois is much used by O rientals to ornament their daggers
,
harness

swords , and pipes . At on e time there wasmuch demand for these gems , bo t li
in London and P aris , fine ring stones fetching as much as £ 10 to £40 each .

A perfect stone o f the size o f a shilling
,
and o f good depth , was stated to

have been sold fo r £400, but there does not appear to be any fixed value for
these gems .
The turquoi s i s cut on cabo olzon o n a leaden wheel and polished on a wooden

o n e , and finished wi th rouge .

O clonlo lz
'

le o r Fossi l T urquo is i s a name given to the bone remains of extinct
animals

,
t hese being coloured blue by phosphate of iron . They are brou g ht

from S iberia and have a striking resemblance, when cut , to the true turqubis .

They differ from it
,
however

,
by emi tting an odour when gently heated

,
and

besides the organ i c structure is easily detected by the aid of a microscope .
“Then the true turquois i s dissolved in hydrochloric acid, and ammonia added
in excess

,
a blue coloured li quid results

,
showing the presence of copper.

The bone turquois being coloured by iron does n o t give a blue colour when
thus treated . Theophrastu s mentions a fossil ivory having variegated colours
o f white and blue which was largely used by the jewellers o f his time .

Turquois i s rarely found in Australia ; fairly good specimens have , how
ever

,
been found at Hedi

,
King R iver

, V ictoria . The turquois fromthi s
locali ty exis t s wi th or wi thout quartz in veins running through a slate rock .

The colour o f some por t ions is fairly good , but the veins are often very thin .

I have n o t been able to ascertain whether ston es cut fromthis turquois
retain their colour

,
but a specimen from this locali ty which has been i n the

M
p
seumcollection fo r a few years appears to have perfectly retained its

co our .
During the year 189 11 a discovery of turquois was made o n Mount Lo rigan ,

in the Wagonga Division , S outhern M in ing District o f N ew S outh “Tales .
At present litt le information is obtainable as to the value o f the find .

T O U R MALIN E .

C yrstalline
system—Hexagonal, usually in striated prisms , wi th the

c rystals different ly terminated at opposi te ends .
H ardn e ss—7—7 ‘

5 .

S pecific grav i ty
Lustre—V i treou s .
C omposition—V ery variable and complex . All con tain s ilicate of alumina ,

with boracic acid up to 10 per cent . ,
iron

,
magnesia

,
lime , and soda, and from

1 to 2 pe r cent . o f fluorine . Traces of phosphori c acid are usually found ,
and sometimes lithia .

As usually seen i n N ew S outh “T ales
,
the tourmaline is jet black and

opaque , and is the variety schorl, a name thought to be derived from a village
in Germany , and applied to thi smineral by theminers of that locality . If

all tourmalines were o f this charac ter , i t would not be n ecessary to consider
t hemhere , because commercially this variety has no value .

When the tourmaline is red or pink , i t i s known as R ube llz
’

le
, and when

transparent i s c ut as a gem. The indigo -blue tourmaline is
\V hen o f a Berlin-blue colour and tran sparent , i t i s c ut as a gem, and is
known commercially as B raz i li an S apphire . The red i s B raz i lian R uby.

T he B raz i li an Emerald i s green and t ransparent, and of all the variet ies ismost largely u sed a s a gem. The honey-yellow i s called P eri do t of C eylon ,

and the colourless Specimens are known as Aclzro z
'

te ; so t hat the range o f
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co lour in the tourmalin e i s a wide on e , and when we tak e into consideration
that these difi eren ce s o f colour also denote difi eren ce s o f composi t ion

,
we

se e how interesting these precious stones are from a scientific point of view.

The phenomen a also exhibited by the tourmaline are remarkable
,
the most

important being its p ower o f polarizing light , and it has -rendered the greates t
assi stance to phys icists in their study o f the properties and laws governing
li ght . The discovery by Huyghens in the year 1678 o f the polarization o f

light by double refraction , as exempl ified by Iceland Spar, paved the way for
experiments with the tourmal ine , when thi s property had been discovered
in that gem . The discovery led to the use o f the tourmaline in most sub
sequent experiment smade wi th polari zed light . The history o f these
investigation s i s most interesting and scientifically useful

,
but foreign to o ur

present purpose .
Byroele c i ric i fy ,

o r that property certain substances have o f acquiring
electricity when heated , i s b est st udied in the tourmaline ; in fac t i t was
firs t discovered in thismineral . Its power o f a t t rac t in g and then repellin g
hot ashes when placed among them

,
directed at tention to this peculiarity o f

the tourmal ine
,
and was o n this accoun t called by the Dutch the ashes-drawer .

For further informat ion concernin g thi s phenomenon of pyroelectri city
works on physics may be consulted , bu t the electrical prop erties of tourma
line when heated

,
may be determined by carefully heat ing the specimen in

the flame of a candle
,
when minute pieces o f paper

,
pith

,
o r other light

sub stances become att racted in a most marked manner .
It i s generally supposed that the first tourmaline was brought from C eylon

,

and the name i s no doubt o f C ingalese origin
,
but it appears to have been

little thought of unti l the beginn ing of the eighteenth century
,
an account

o f it appearing in‘ the Memoirs of the Academy of S ciences at P ari s for the
car 1 7 17 so that in the li st o f precious stones the tourmaline may be c on

sidered to have been brought into use in comparatively recent times .
The powerful dichroism o f t his gem act s in a remarkablemanner

,
and

alone helps to identify i t . Great care has to be taken in the cutting and
polishing of these ston es

,
to prevent thi s dichroismacting in an unsat i s

factory manner . Fo r instance
,
in cut and faceted specimens if the table i s

p erpendicular to the principal ax is o f the crystal
,
most probably the gem

wi ll appear in its thicker portion opaque and black
,
but by making the table

parallel with this axis the gem will present a brilliant and beautiful appear
ance many of the green s tones , o r B raz i lian Emeralds

,
vi e ing wi th the

emerald for beauty o f colour and appearance , having a fine play o f colours
,

and often exhibiting two hues of green in the same stone . E ven naturall

the hues are not constant
,
and crystals have been found

,
one part o f which

are green
,
another part red . S ome are crimson tipped with black

,
others

yellowish mixe d with carmine , and some are blue passing into green , while
some very fine specimen s found in America are red internally and green o n

the outside . In the Isle of E lba specimens are found which are red at o n e
end

,
yellow in the middle

,
and black o r brown at the other extremity .

The colourles s tourmalines are very rare . They are found in S iberia and
E lba

,
the best come from the latter locality

,
but are not usually sufii c i en tly

perfect o r o f sufficient size to be cut into gems .

C eylon and India furnish a large quantity o f thes e gem-stones
,
and a

magnificent group o f crystals
,
presented to C olonel S ymes in 1 799 by the

King o f Burmah
,
and now in the British Museum , has been valued at

It i s the variety rabe lli z
‘

e
,
o r red tourmaline . That insti tution

contain s a splendid collection o f tourmalines from nearly every locality
where found—a specimen from the Tyrol showing both ends of the crystal
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having like faces is a very exceptional case
,
the tourmaline being remarkable

fo r having the ends of the crystal differently formed
, o r showing in a marked

manner the peculiari ty known as li emimo ip li i sm. S iberia furn i shes some fine
spemme n s o f various colours , ruby , purple , green , and other hues , but
perhaps themost noted locality i s at Mount Mica

,
a spur o f streakedmountain n ear P aris , Maine , U ni ted S tates of America . From an area o f

about 30 square feet, nearly forty varieties have been obtained , some being
very rare and beautiful . These gems were di s covered by twomineralogical
students when searching for specimen s (an illustrat ion of the advanta g es o f
a scientific education) , a few broken fragments of crystals leading

c

t o an
examination o f the locality , which resulted in the di scovery of a granite
ledge

,
perforated wi th cav it ies filled wi th t ourmalines and o therminerals .

An enormou s quanti ty o f gems has been taken from this locality since the
discovery

,
and specimens are to be found in all the principal E uropean

collections . Good specimens have also been found inmany o ther part s of

America , but , perhap s , themost famous locali ty i s Brazil. Fine specimens
are found there

,
and i t has been the principal market for which the E uropean

jewellers have obtained their supplies fo r verymany years . The tourmaline
common ly occurs in granite

,
gneiss

,
mica-slate

,
chlori t e -slate

,
and granular

limestone
,
and i s usually foun d in alluvial deposi t s with t in . It i s n o t an

uncommon mineral , although , unfortunately , themaj ority of the specimens
are black .

The tourmaline is cut upon a leaden o r zinc wheel wi th emery, and
polished with tripoli powder. The value depends upon the colour, quality,
and s ize o f the specimens , that of o n e

,
of exceptional colour and puri ty, and

o f five carats weight, i s given by Mr. S treeter at £20.

As i t i s n o t certain that the tourmaline was known to the ancients , there
is a fin e field for inquiry whether thi s gemwas described by ancient writers
unde r another name, but the probability i s that it s elec trical properties were
kno to them . we may as sume , however, that it was not used at that time
as a gem, although seals were made o f it .
Th ophrastus tells u s of the lyneariani , that it was a very hard stone which
could with difficulty be cut

,
that seals were formed o f it , t hat it was trans

paren t , of a fiery colour, almost like that of yellow amber , tha t i t attracted
light bodi e s suchas chaff, shavings of wood , leaves , feathers , and bits of thin
iron and copper leaf in the samemanner as amber ; that the ancients pro
cured it from E thiopia . Theophrastus doe s not state whether the lyncari ani
only at tracted when heated, and there ari ses the diffic ulty which has not yet
been settled

. At present no tourmaline i s known to attract un t il it i s heated .

In the catalogue of the collection o f natural curiosities belonging to P aul
H ermann , which sale took place in June , 171 1, at Leyden , we find listed
C kryso li tlzas T arni ale Zeylan . This , without doub t , i s o ur tourmaline .

O riginally the stone was considered as a chrysolite , and perhaps itmay have
been menti oned under that name in accounts o f C eylon prior t o this date .
It is very probable that the tourmaline will some day be in greater request

for orn amental purpose s than it i s at present . Human nature is always
seekin g after the wonderful and the mysterious . The same sentiment wh i ch
prevails in reference to such gems tones as E léclzes d

’

Ani our or Love
’

s

Arrows, which are hair-like crystals of rutile o r other mineral, enclosed
1D

quartz
,
will some day perhaps be extended to the tourmaline . H as not to

be expected that the value will great ly increase , but anyon e find i ng tour
mali nes of colour and quali ty equal to those o f Brazil or N orth A

merica may
be sure of good returns .
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The characteri st i c formof the crystals , often almost triangular, i s sufficient
i nman y instan ces t o determine this gem, and this , t ogether with differen ces
i n hardnes s and specific gravity, separate this stone fromthose gems which
it somewhat resembles ; the p resen ce o f fluorine i s often verymarke t .
The tourmalin e occurs in large prisms in the N ew E ngland district, and i s
common in the gran i t e there ; i t also occurs inmany o the r lo cal it ie s through
o ut the C olony , large crystals being found in the U ralla di strict, while
mas ses

,
weighing 201b.

,
have been seen .

QU AR TZ AN D IT S V AR IE TIE S .

C rystalline system—Hexagon al when crystallized .

Hardness—7 .

S pecific gravity —2 8 .

Lustre—V itreou s .
C omposit i on—S ilica

,
S iO g . S il icon or S ilicium 4667

,
oxygen 538 3

per cent .
The most transparent and vitreous varieties o f the quartz family are
known as rock crystal

,
and have been u sed very largely for many purposes

in all age s . R ock crystal was considered o f great importance for ornamental
purpo ses during the cinque-cento period . At the present time its greate s t
value i s for optical purpo ses , admini stering to the comfort o f a large n umber
o f the human race . It i s also largely u se i l in the cheaper kinds of j ewellery,
and i s known by the various n ames of Bristol

,
Welsh

,
Irish, C ornish , and

"

C al ifornian diamonds . It i s als o known and employed in jewellery under
the name of white stone .

”

Its original name of crystal was given t o i t because o f i ts supposed origin
from ice . C laudianus

,
o n e o f the writers of antiqui ty

,
calls it ice hardened

into stone . O rpheus calls it the tran slucent image o f the E ternal Light ,
and sugge s t s i ts use as a burn ing glass to light the sacrificial flame . The
n atives of India believed it to the mo ther or husk of the diamond , and called
the diamond the ripe and the crystal the unripe diamond .

S ir Thomas Browne
,
in hi s work o n V ulgar E rrors

,
1646, says that the

opin i on was then prevalent that the crystal was congealed i ce . The word
crystal

,
by being derived from the Greek Krastallos

,
meaning ice

,
stamps the

fact indelibly upon the history o f thi s s tone .
The R omans were particularly partial to rock crystal

,
and employed i t

largely for articles o f household use
,
as well as fo r personal adornment .

They paid large sums for vesselsmade o f i t
,
and the art o f forming these

from such a material re ached at that t ime a very high state o f perfection .

O f the patient labour n ecessary to the delicate t ask of hollowing o ut vessels
of such a character

,
i t is difficult to form an estimate .

The variousmuseums o f E urope contain valuable collections o f crystal
cups

,
vases

,
goble t s

,
&c .

,
showing that at o ne time these articles were brought

into extensive use . A crystal ewer in the S outh Ken sin gton Museum, and
fo r which £450 was paid , is 8% inches hi gh,

and has a diamete r of 5 57 inches .
It belon gs to the 9 th or l o th century

,
and i s carved in low relief

,
with birds

,

animals
,
and fo liage . By an inventory made in P aris in 1 79 1, the crown

j ewels o f France contained crystal goblets
,
vases

,
&c .

,
some o f which were

beautifully engraved
,
and were altogether valued at on emill ion francs . O n e

urn
,
measurin g 9 t inches in diamete r, and 9 inches high , was en graved wit h

th e figure of N oah asleep
,
his ch ildren holdin g a covering . This urn co st



GE MS AN D P R E C IO U S S T O N E S . 57 ,

P erhaps the superstition that crystal cups were incapable of holding poison
betraying its presence by becoming obscured, or breaking, had something td
do with the demand for articles of this description during mediaeval times .
The E mperor N ero is said to have possessed some magnificent cups o f
crystal, engraved wi th subjects fromthe Iliad, and he i s charged with break
i ng two o f these i n a fit o f anger on hearing of the los s o f his kingdom on e

o f t hese cost him a sum equal to £600 of ourmon ev a very large amount
those days .
In India the natives hollow ro ck crystal int o cups and vases of S U P PI

’
ISID C"

thinness . The C hin ese alsomake articles from i t
,
to which they attach grea

c

t

value
,
but their work is inferior t o that of the Indian workmen .

R ock crystal i s very lustrous when perfectly clear
,
and i s often found

beautifully crys talli zed, the hexagonal pri sms often being terminated at both
ends by hexagonal pyramids . Fine specimens are found at Lake George , in
Herkimer C ounty , and

‘

at other count i es in the adjacent regions in N ewYork
S tate , America . They are known and sold as Lake George diamonds

,

” and
are found in calcareous sandstone .

The crystal employed fo r optical purposes comes principally from Brazil ,
although not superior to that obtained elsewhere . It i s much cheaper

,

however.
R ock crystal i s sometimes obtained o f immense size ; some remarkable
specimens from Brazil and Japan were exhibi ted at P hiladelphia in 1 876.

A group of crystals in themuseum o f the U niversity o f N aples weighs
nearly half a t o n . A crystal belonging to a gentleman at M i lanmeasures
S i feet in leng th , its weight being about 8 70 lb. Another in P aris is 3 feet
in diamet er

,
and weighs 8 cwt . Abou t a century since a drusy cavi ty was

opened at Zinken
,
affording cwt . o f rock crystal

,
and at that time

brought about O n e crystal weighed 800 lb .

Madagascar has produced large blocks of rock crystal, and the sand o f this
i sland contain s innumerable crystals . S wi tzerland produces fine specimens
near S t . Gothard i s a no ted locality , while the n eighbourhood o f Mont
Blanc yields fine clear crystals , and the collection of these gives employment
to many of the i nhabitants o f C hamouni . In 1 867 , at the Galge n sto ck ,
above the Tiefen Glacier, a discovery wasmade by a party of touri s ts of a
magnificent collection of cry stallized quartz , a cave i n the grani te yielding
more than a thousand crys tals

,
all o f large si ze , weighing from50 lb . each to

upwards o f 3 cwt . They were , however , of dark colour. O n e crystal known
as the “ Grandfather,

” weighs 276 lh.
,
while another

,
the “ King

,
weighs

255 lb.

In the cavities of the snow whi temarble o f C arrara , in Tuscany, crystals
are found of great beauty . S mall doubly terminated cry stals are also found
in the limestone of the Levis and Hudson R iver formations, in America,
and are locally known as “ Quebec diamonds .” At C rystal Mountain ,
Arkan sas , and in the regions around Hot S prings fo r about 10miles ,
large quanti t ie s are found . In a cavity 30 feet lon g and 6 feet high , several
t ons o f crystals were found , the s ides being entirely covered wi th them.
Waggon loads o f these crystals are taken to Hot S prings by the farmers in
the neighbourhood , who obtain themwhen work o n the farmi s slack . They
are sold to the local dealers

,
to be di sposed of principally asmementos . A

specimen fromthis locality in the museum collection is composed o f beautiful
crystals

,
showing doubly terminated prisms . Themanufac turer of artificial

gems has not even passed these crystals by , many o f the specimens sold as
Lake George diamonds beingmade of paste , a glass containing a

large percent age of lead . Although having the lustre of the real stones ,
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their deficiency in hardnes s
,
and increased specific gravity , at once determine

t hem . They are also fusible in the blowpipe flame , while quart z is infusible .

R ock crystal has been employed very suc cessfully in the im itation o f the
ruby

,
sapphire

,
and other gems , by artificial colouring,—first the stone is

heated
,
and t hen plunged into prepared solutions to give it the required

colour.
The cavitie s frequen t ly found in quartz crystals have given ris e to much
speculation and investigat ion

,
many o f t hese cavities c ontaining liquid (these

are P liny’s E nhydro s o r E nhygro s) . While at o n e time these investigations
were thought to lead to de fini te conclusions , as t o the origin o f these lacuna’

,

the resul t s have n o t confirmed these hopes . The contained liquid has been
found to varymuch in some i t i s o n ly wa ter

,
sometimes water ho lding car

bo n ic acid in solution
,
sometimes liquid carbonic acid

,
while supersaturated

solut ions of chloride o f sodiumhave been found
,
minute crystals o f rock salt

being vi s ible wi thin these cavities under themicroscope
,
with fairly high obje c

t ive s . These cavi t ie s at times are full, others contain a bubble which moves
about o n turning the crystal. B ut while so important from a scientific po int
o f view

,
they do not compare for ornamental purposes with those specimens

enclo singmineral crystals
,
such as fine fibres o r slender crystals o f rutile , or

other substan ces ; these are known bymany fantastic names , as Love’s
Arrows

,
C up id

’

s N e ls
,
V en us

’

s H a i r
,
&c . ; they are often cut fo r brooches .

In America a good trade was at o n e time carried o n in these gemminerals .
They are there cut into oval seals and charms

,
for use in j ewellery . These

enclo sed minerals are very plentiful in American crystals
,
while in Japan

and Madagascar largemas ses are found . They are n o t uncommon
,
and are

found in many parts o f the world
,
including thi s C o lony . In the N ew E ngland

district crys t als are often found enclosing cassiterite
,
while in C al ifornia they

have been found enclo sing stibnite
,
haematite

,
dolomi te

,
chlorite

,
and many

other minerals
,
wh ile hornblende i s of common occurrence .

When those specimens containing bubbles in the liquid o f the cavities o f
sufli c i en t sizes to be readily seen

,
they are cut fo r gems

,
and sell readily up

to £5 each . They are often met with in j ewels of the C inque-cento period .

The value o f o rdinary rock crystal in the rough varies much
,
accordin g to

quali ty
,
bu t pieces o f large si ze bring high prices . It i s cut o n a copper

wheel with emery
,
and poli shed wi th tripoli .

N atural crystal s are often so small that an ounce weight will contain be
tween 7

,
000 and stones

,
all of which are perfect

,
and doubly termina

ted . In this colony these small crystals are often mistaken for diamonds ,
but when seen under a lens they are found to be hexagonal

,
while the diamond belongs to the cubical system .

When rock crystal varie s in colour i t has characteri stic names , the yellow
i s known as c i t ri n e

,
orfalse top az , the brown as C a irnyorm, o r smoky quar tz ,

and the black as Mari on .

The remaining members of the quartz family will n ow be considered . The
principal of these are agate

,
amethyst

,
avanturine

,
cat’s -eye , chalcedony ,

chrysoprase
,
carnelian

,
j asper

,
heliotrope

,
milky quartz

,
onyx

,
plasma

,
prase

,

rose quartz
,
sard

,
sardonyx . beside s many varietie s o f these . A collector

may spend much t ime in making a colle ction o f pretty pebbles
,
but the on e

vv

l

r

l

o rd guarlz , with i ts distinc t ive names , will probably embrace the whole o f
t em .

In this colony large crystals are found in many localities , some obtained
at the tinmines o f N ew E ngland weighing nearly 1 cwt . It would be
tedious to enumerate the many lo cal ities whence rock crystal has been
ob tained . M ineral enclo sures have also been found at various localities .
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Ame thyst .
O f all the quartz varietie s the amethyst has next to rock cr stal bee
themost highly valued , and themost frequentl(y used for o rnariien t zil purif
poses through all ages . It i s perhaps to-day o n e of the most popular of this
class o f gem stones , and although much cheapened o f late years, continues
to be largely cut and used for rings

,
brooches

,
pendants

,
pins

,
850.

It i s necessary to bear in mind that the O ri en tal ame thyst i s allied to the
sapph ire , i s a rare and valuable gem, and is certainly n o t t o be purchased for
a small sum, although vendors o f ornamental st ones often attach the name
of O riental t o the quartz variety . Itmay safely be con s idered that nearly
the whole of the amethyst sold in j ewel lers’ shops belongs to the quartz
family .

All those specimen s of quartz having a purpli sh o r violet hue
,
and trans

parent, come under the name of amethyst . The colour i s supposed to be
due to a trace o fmanganese

,
but Heintz

,
who analysed a Brazilian specimen

,

con sidered the colour t o be owing to a compound of iron and soda
.
The

deepes t shades are , when c ut , less brilliant than the lighter, and i t i s supposed
that this accounts for the fact that the ancien t lapidaries preferred t o oxer
cise their art upon the lighter coloured s tones .

A dark - coloured amethyst does not
,
as a rule

,
belong to ancient times ;

although C . W . King , M .A.

,
says he has seen perhaps the grandest Greek

portrait in existence
,
a head of M i thridates (probably) cut in a large amethyst

of the deepest violet colour
,
and which was found a century ag o i n India .

In early times the amethyst seems to have been a favourite stone for
cameos and engravings . Many E gyptian and E t rus can scarabei were
amethyst. A very fine gemof this variety of quartz fell into the hands of
N apoleon during his invasion of P russia ; or, as Mr. S treeter puts it “

o f

which the P russ ian treasury was robbed during the N apoleonic wars . It
was engraved wi th a likenes s o f the Emperor Trajan . Another his t orical
gem o f this class i s a bus t of Antonia , the daugh ter o f Mark Antony . An
engraving by Dioscorides i s in the N ational Library of P ari s .

The n ame is fromthe Greek a not
,
me i li ao to be drunk ; the amethyst

being regarded by the ancients as a preservative agains t drunkenness . It
was thus considered themost suitable for drinking cups , on account of its
being a protection again st intoxication . P liny says that the gem was so

called
,
fromthe fact of its approaching near to the colour o f wine .

In the middle ages it was believed to dispel sleep , sharpen the intellect ,
and to be an antidote against po ison . It was in such repute , that in the
middle o f the seventeenth century a specimen of ame thys t was considered to
be worth as much as a diamond o f equal weight bu t s ince that time ,
perhaps owing to its being found in large quantities in Brazil

,
America, and

elsewhere
,
the value has much depreciated . Queen C harlotte had an amethyst

n ecklace made of well mat ched and very perfect stones , and i t was valued at
o ne time at but Mr. S treeter considers it doubtful if i t would now
reali se £ 100.

The amethyst is cut in various ways , but the best form is that of the
brilliant

,
the table o r flat part of the stone being slightly domed instead of

quite flat . The maj ority of these stones are cut in Germany , the labour 111
E ngland being t o o expensive . A copper wheel with emery i s used in the
cut t i i

fi
g, and the polishing is done o n t in with tripoli . It takes a very fine

polis
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The greates t fault the amethyst has i s that in artificial ligh t i t lo ses a part
of its beauty

,
appearing o f a blackish hue . It harmonises perfectly with

gold and pearls , and no doubt will continue to increase in popular ity now
that the taste for this gem has revived .

The amethyst i s found in numerous l ocal ities in the U nited S t ates o f

America , and i n Mexico those fromGuanajuata, which have a world-wide
reputation , are found in large quan tities , and ran ge in colour from the most
delicate p ink to the deepest red . The crystals are frequently ligh t in colour
at the base , but much darker at the termination . The colour of the amethyst
c an be removed by heating, and this treatment i s carefully used to remove
spots and faulty colouring in a gem , as the s t one is thu s made o f a uniform
colour . This i s a very common mode of treatment to add to the colour o f
s ome gems , notably the topaz and the O riental carnelian . O n e method o f
“ burning ” precious stones i s to roll themup in a piece of sponge and burn
them with i t

,
o r, as i s done withthe amethyst, to place the stones in a crucible

with unslacked lime or iron filings
,
and heat them until they are quite clear .

The process requires the greatest care
,
o r the gemmay be hopelessly destroyed .

Besides the localities alreadymentioned
,
the amethys t i s found in S pain

,

India , P ersia , S iberia, Hungary , S axony, and C eylon , in beautiful crystals .
N ear O berstein , in Germany, i t i s found in a trap rock , in geodes in agate ;
these geodes being sometimes as much as 2 fe e t in diameter

,
hollow , and filled

wi th crystallized amethyst of a fine colour. S imilar geodes are foun d in other
parts of the world . The ame thyst i s found in many localiti es in N ew S outh
W

'

ales
,
but o f little value fo r cutting purposes . It i s found in geodes in

the basalt at Kiama
,
als o at E den

,
Boggabri

,
B rewongle

,
E mmaville

,
and

many other places .

Agat e .

This i s virtually a variegated chalcedony
,
composed o f difi eren tly coloured

bands
,
sometimes with characteristicmarkings due to vis ible impurities .

Agate forming varieties o f quartz consis ts , besides chalcedony, o f carnelian ,
j asper

,
quartz

,
and sometimes amethyst . Two or more of these combined

,
and

presenting a diversity o f spots o r bands
,
formthe agate ; and according t o the

distribution o f these bands or dendritic markings , so the ston e i s known by
characteris tic names ; i t i s called banded agat e when the bands are delicate
parallel lines o f white

,
pale o r dark brown , o r blackish colours , sometime s a

portion shows bluish and other shades . The lines are generally wavy o r

circular . These bands are the edges of layers o f deposition ,
the agate having

been formed by a deposit o f sil ica from solution intermittently supplied
,
in

i rregular cavitie s in rocks
,
and deriving their concentric waving from the

irregularities o f the wall s o f the cavity this variety i s al so kn own as ribbon

aga te , and when the colours are very sharply defined and a portion blackish ,
it i s known as onyx aga te . When the variously coloured bands are in angular
patterns it i s known asfor t ifi cat i on agat e , from a supposed resemblance to
the ou tline s o f a fortificat ion . Then we have o ther specimens known as
y
'

asp er agaz
‘

e
,
and when resembling a breccia , as bre e c iale cl ag a te and o t hers

wit h fanciful names as z o ne agat e , c louded agate , and wo od aga/e . “Then the
vi sible markings somewhat resemblemoss enclo sed , the spec imen is known
asmoss agat e o r Mo eli a s l

‘

one . Thi s variety came originally from Arab ia , but
large quantitie s have been found in America .

The beauty o f the agate depends p rincipallyo n the colour, brilliancy, and
character of thematerial fo rming the large r portion o f the stone . Besides
beingmanufactured into art icles for ornamental purposes , the agate i s a most
u seful stone inmany other ways . It i smade into burnishers for the gilder,mortars are made of it fo r the pulverisation of hard minerals in analysis , and
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the working parts of delicate balances are also made o f it. In olden times i t
u sed to be largely used fo r the manufacture o f cups and vases

. A very fine
specimen was the two -handled cup engraved with bacchanalian subj ects , and
presented by C harle s III o f France in the ninth century to the Abbey o f S t .
Denys it was used t o hold the wine at the coronation of the French kings .
The Greeks and R omans prized the agate

,
and it was with them a favourit e

stone fo r engraving . O n e of the largest and best specimens was a portrai t
of Alexander the Great.
It has been stated that at the sack of Delhi

,
the British soldiers destroyed

a large number o f magnificent agate cups
,
an act which

,
if true

,
is worthy o f

the greates t condemnation .

The distribution of the impurities in agate often takes fantastic forms
(sometimes called nature -pic tures) , a specimen in the British Museum
showing what , with a little stretch of imagination , may be construed into the
portrait o f the poet C haucer . A specimen in the Florence Gallery has a
C upid running, and on e in the S trawberry Hills collection has a woman in
profile

,
and another which is considered to resemble V oltaire . P liny states

that King P yrrhus pos sessed a n atural agate
,
in which was depicted Apollo

playing o n the lyre and the nine Muses with t heir attributes .
N early the whole o f the cut and poli shed agates come from O berstein and

Idar
,
in the Duchy o f O ldenburg, G ermany , where the manufacture o f such

articles has been carried o n for more than 300 years . The supplies of later
years have been obtained pr incipally from U ruguay and Brazil. A quanti ty
o f the raw material from these localities , ranging from 10 t o 100 tons , i s
often sold by auction in lots to suit purchasers

,
the average price obtained

being about 1s. per lb. Many hundreds of the inhabitants of these towns
are constantly employed in the cutting and polishing of these stones

,
although

the trade i s n o t nearly so flourishing as i n former times
,
cheap silver j ewellery

having to a great extent superseded them .

The mills used in the cutting are generally driven by water power. The
grinding wheels are of large size—some 5 or 7 feet in diameter. The work
men lie face downwards o n a bench made fo r the purpose , and hold the stone
against the wheels

,
their feet resting agains t supports . This method o f

working gives them great purchase
,
and the work is done in a much shorter

time than i s the usual way of grinding . This , together wi th the cheap
labour

,
enables these polished stones to be so ld cheaply .

Agates readily lend themselves to artificial staining, some portions being
more porous than others . There are many processes whereby the desired
result i s obtained .

Wo od Agat e

i s found in great abundance in C olorado , C alifornia, and other Western
S tates o f America ; and among the many wonderful sights of this prolific
country i s the solidified forest known as C halcedony P ark , s ituated 8 mile s
south o f C orrizo , in Apache C ounty, Arizona . Here enormous trees , that
were originally more than 150 feet in height, have been transformed into
agate and jasper . O ver a large area these trees lie scattered 111 all di re c
t ions

,
and present a phen omen on ‘ pe rhaps unparalleled . Dr . P . H . D udley

has examined these t rees micro scopically , and has found that some o f them
belonged to the well-known Australian genus Arauoarz

'

a .

The preparing of these agatised trees fo r themarke t has been taken i n

hand by a company . O n e section sent to N ew York i n
.

1888measured
40—5 inches by 34 inches on the t o p ; i t was 36 inche s high, and we i ghed
2—3; t ons . It took four months to grind down and poli sh the t ep. Th i s is
perhaps the finest piece o f hard stone poli shing o f this character ever

undertaken .
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The best specimens o f agate come from India , Brazil, and U ru

the rivers of the latter country agate nodules o f considerable size
and t hey are there in large quantity . The beach pebbles found in
o f E nglan d were exported in large quant ities to G ermany to be out ; also
those known as S cotch pebbles

,
and sold in E dinburgh as such

,
are generally

cut in O berstein .

In this C olony agate i s plentiful in many localities
,
although at present it

cannot compare wi th the Indian o r Brazilian specimens . It i s common in
basalt at Kiama , in diorite at M ittagong, and is found in beds of many rivers
and o ld drifts o f N ew S outh Wale s .

C halcedony.

May be regarde d as amixture o f crystalline and amorphous silica, o r true
quartz with hydrous silica or Opal . It i s u sually found filling cavities in
amygdaloidal rocks

,
and has generally a mammillated (with large sphero idal

surfaces ) , o r botryoidal (with smaller spheroidal surfaces) appearance ; it
i s usually o f a semi- opaque

,
milky-white colour

,
and has a waxy or greasy

lustre . P ure chalcedony has litt le value for or namental purposes
,
only the

coloured varieties (and these have characteristi c names) being used . It
was named chalcedony from the first being obtained at C halcedon

,
in As ia

M inor. It is never found crystallized . A white chalcedony with minute
red spots

,
like blood

,
has received the n ame o f S t . S tephen’s S tone .

”

P erhaps the best known member of the chalcedonic group of the quartz
family is the c n e lz

’

an . Thi s i s mostly a pale red stone
,
characterised by

its translucency or semi - opacity ; i t i s mo st probable that the name was
given to it o n account of its colour

,
which can be intensified by heat . S ome

specimens are almost blo od -red in colour
,
while inferio r ones are wax-yellow

to brown . The blood-red variety i s considered themo st valuable for orna
mental purposes

,
the pale red coming next . I t receives a fine polish , and

these stones were at one time largely cut for seals
,
and in ancient times for

cameos
,
to which purpo se many specimens lend themselves in a marked

degree . The Greeks and R omans used i t largely for this purpos e . The
elde st Greek specimens of engraved carnel ians known are in the collection
of the E mperor of Germany , one representing a winged Jupiter, while
another is engraved wi th a draped figure o f V enus . In several o f the
E uropean collections good specimens o f these engraved stones are seen .

A large trade has been carried o n wi th carnelians in India for more than
2000 years

,
but the value o f these stones has much decreased during late

years . The carnelian is found in large quantities in Brazil, India , and other
places

,
and this fact

,
together with the artificial stainin g o f inferio r spec imens ,

as carried o n at O berstein and Idar , have been instrumen tal in bringin g
their value down to almost the bare cos t o f cutting . The carnelian i s cut
o n a leaden wheel with emery

,
and polished on a wooden on e with pumice

ston e .
Jewellers and lapidaries di st inguish the carnelian by the following
names

Masculine
,
the dark red variety .

Feminine
,
the pale red stones .

S ard
,
the brown passing into yellow.

S ardonyx
,
when layers of the sard alternate with layers of white

chalcedony .

C arnelian onyx
,
when the blood-red stripes pas s into white .

C arnelian beryl
,
a whitish yellow variety.

C
O

N
N
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0
5

C
}
!
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The carnelian is found in n odularmasses
,
and often as rolled

p
ebbles at

Baroach, in India , pebbles of great b eauty are found , also in the riversof
U ruguay . It is largely cut and used for rings

,
seals

,
watch pendants

,
beads

,

and other ornaments . By artific ial t reatment i ts beauty can be great ly
enhanced . As noted above , the sard is only a yellowish brown carnelian .

S pecimens from India are o f great beauty
,
while those obt ained from the

neighbourhood o f Babylon were by the n at i ons o f antiquity e steemed as o f
great value . The different varietie s of chalcedony are common in this
C olony , although rarely of good colour .

C hrysoprase

i s an apple green chalcedony
,
i t s green colour owing to oxide of nickel.

Although mentioned in the writings o f antiquity
,
i t i s doubtfu l whether the

stones were identical with those ofmodern times
,
because no works o f

ancie nt t imes have come down to us in true chrysoprase . It i s found in
S ilesia embedded i n s erpentine , and was at on e time in great request in
P russ ia , the kings only allowing the mines to be Opened once in three years ,
and they then kept the finest specimens for themselves . Frederick the Great
used the chrys oprase in adornin g the P alace of S ans S ouci . It was also used
for the interior decoration of the walls of S t . Wenzel’s C hapel

,
in the

C athedral o f P rague , which was built in the fourteenth century . In the
R oyal P alace o f P otsdam there are two tables formed from chrysoprase

,

which are 3 feet long, 2 feet broad , and 2 inches thick . A very fine intagli o
of light gre e n ehrysoprase , and of oval shape , representing the head of

Ariadne
,
i s in the Hope collection .

The chrysoprase takes a high poli sh
,
i s really a very pretty stone

,
and has

the advantage o f being found in large pieces . During the last year or two ,
attempts have beenmade to revive the taste for thi s stone fo r ornamental
purposes

,
but they have only partly succeeded . Klaproth the chemist

,
was

the first to discover the presence o f nickel in chrysoprase , and also the fact
that the stone contained a small quantity o f water . If by the influence of
heat the water i s removed

,
the beauty o f the stone is destroyed ; for this

reason i t i s supposed tha t the nickel i s present in the form o f a hydrate .
The working of the stone has to be done with great care

,
on account o f the

ease with which the colour is partly destroyed ; i t is principally cut en
cabo chon

,
with small facets round the edge of the upper side . The greater

number o f cut stones of chrysoprase are done at Warmbrunn , in S ilesia .
At O berstein a green colour i s artificially given to chalcedony by means of
the salts of n ickel , o r o f chromic acid , i t then having the appearance of

chrysoprase . The value depends o n the colour and i ts freedom from flaws .
B esides the locali ty mentioned the chrysoprase is found in America, princi
pally in a vein of serpentine , in the nickel mine s at N ickel Mount, n ear the
t own of R iddles

,
Douglas C ounty , O regon ; it i s found here in vein s over an

inch in thicknes s
,
and ston es several inches square could bemade fromit .

The colour is good . The name signifies golden leek ,
” and is in reference

t o i ts colour.
S tones much resembling the chrysoprase are p rase and p lasma, the former
being t ranslucent in appearance, and o f a muddy olive -green colour . The
name is from p raw n

,
signifying a

“ leek
,

” and was also given on account of
its colour

. P lasma i s a translucent variety o f chalcedonic quartz , of a
brighter green than prase . The name signifies “ image ,

”
o r anything formed

or imitat ed . I t i s found in ancient ruins , and was no doubt confounded
with the chrysoprase . It i s often speckled wi th whi te .
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H e li o t rope o r B lo odston e .

Another gre en stone i s the he li o trop e o r blo o clstone
,
and i s identified by

the presence o f minute bright red spo t s disseminated throughou t the green
j asperoid base ; hence i ts name o f bloodstone . There i s in the R oyal
collection i n P aris a bust of Jesus C hrist executed in this material

, the
red spots being so arranged that they stand out like real drop s o f blood .

There i s a tradition , believed in the age of superstition , that at the crucifixion
the blood of C hri s t

,
falling upon a dark green j asper

,
produced the red spots

.

The ston e was used as a talisman by the E gyptians
,
and was in great

request during the Byzantine and R enaissance periods . E gyptian and
Babylon ian intagli have been found out in this s t one

,
but engravings are

rare . The name heliotrope i s from the Greek
,
and was so named because of

the idea that when immersed in water it changed the image o f the sun into
blood-red . P liny state s that the sun c ould be viewed in it as in a mirror

,

and that it made visible its eclip ses . Marbodus
,
i n the eleventh century

,
in

his poem on gems also speaks o f it as having this property . It i s found in
large quantitie s 111 India

,
Bokhara

,
S iberia

,
Tartary

,
and in many other

places . It i s a favourite stone wi th engravers
,
and crests and monograms

are engraved upon it . It i s largely used fo r s ignet rings . C ups and other
ornamental obj ects o f art are also made o f i t . It i s much used for pendants
and small articles o f this character .

J aspe r .

This i s the opaque variety o f quartz
,
presenting a compact texture

,
and

destitute o f any crystalline s t ructure . In colour i t ranges from green through
the reds and browns

,
and fromyellow to grey and bluish . It t akes a fine

polish . It was a favourite material fo r engravin gs in ancient times . The
breastplate made for the high priest o f the Israelit es contained an engraved
j asper . Fine portraits o f the R oman E mperors were cut in this stone

,

including that o f N ero . The head of Minerva
,
in jasper

,
belonging to the

V atican collection , i s considered t o be the finest intaglio in exis tence . The
Imperial seal o f C hina i s made o f j asper; and in almost all countries articles
are manufactured in this stone for use or adornment ; Jasper should be
opaque on the edges o f thin splinters

,
and be infusible before the blow-pipe

flame . The E gyp t ian jasper, characterised by intense red or ochre -yellow
tints passing into chesnut b rown , and somet imes spotted with black , was
found near C airo , and exte n sively used in ancien t times . Yellow jasp er is
found n ear the Bay o f S myrna , in Greece , and i s used i n the Florentine
mosaic work under the name o f pz

'

e tra clam. The red j asper
,
so largely

u sed by the R oman engravers , came from Argos , in Greece . Five hundred
years before the C hristian era a writer speaks o f the gras s -green jasper
which rej oices the eye of man and i s looked o n with pleasure by the immor
tals .” The emeralds spoken o f by the R oman and Greek authors are co n
sidered to be gre en j asper, because pillars o f their temple s were cut o ut o f

o n e piece—a work n o t likely wi th the emerald . An o ld writer states that
if a j asper be hung about the neck i t will strengthen the stomach .

A large quantity o f jasper i s cut and polished for articles of adornment ,
the value in E urope in the rough ranging from l s . up to 50s. a pound

,
the

price depending upon the evenn ess o f texture and the colour . A variety
,

beautifully banded wi th differen t shades o f brown , i s known as r ibbonjasper
the original came from E gypt . If agate and jasper are combined in the

same specimens
,
they are agate -j asper or jasper-agate, according to the
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predominance o f the on e o r the other . The “ P ebbles o f R ennes
,
mentioned

by Haily, are composed o f agate and jasper of a very deep red , interspersed
with small round o r oval spots o f reddish or yellowish white , and were used
for ornamental boxes and other simi lar work .

There is no doubt about the regard with which the j asper was held
,
and

being of common occurrence i t could be easily obtained . In the S criptures
the jasper i s often spoken of, and i t s glory is chosen to represent the N ew

Jerusalem . The quietnes s and rich solidity o f art iclesmanufac tured in the
best kinds of j asper appeal to the better taste of those who admire ornaments
becaus e they are good rather than pretty .

Jasper occurs in large quantities in the U ral Mountains , also in the Altai
Mountains , in R ussia. The jasper from the latter locality is very fine ; i t i s
worked up by the local polishing works into large objects

,
vases

,
&c . A

large oval bowl
,
20 feet acros s

,
was made here . It is preserved in the

Imperial Hermitage . Works o f art fromthis material embellishmany of the
Imperial palaces . At the present time n o less than eight quarries are being
worked in the Al tai Mountains

,
from which a large quant ity of porphyry

,

blue and green jasper
,
and other rocks o f this character are obtained .

In this C olony the carnelian i s fairly common . Good coloured stones
occur in the basaltic country about

”
the Tweed R iver . The chrysoprase

does not appear to have been yet found . Jasper i s very abundant, being
distributed over many portions o f N ew S outh Wales .

O nyx.

This stone difl ers from the agate by having its different bands arranged in
parallel layers . Light and dark chalcedonic quartz arranged alternate ly,
form the onyx , the most frequent colours being black , or very dark brown ,

and white . The name is stated to be derived froma supposed resemblance
to the finge r-nail . The finest specimens are brought fromIndia

,
in pieces

having a circular form
,
and having a white stripe running round the centre .

Themore of these concentric rings or layers , themore valuable the stone .

The onyx was at o n e time inmuch request for cameos and for carvings in
relief o n cost ly vessels

,
the figure being cut out of the light layer and standing

in relief upon the dark ground .

A very fine specimen o f thi s character
,
and on e having great historical

i nterest i s t hat in the possession of the C anton of S chaffhausen . It i s
engraved with the figure of a female wearing a crown of honour, and holding
in one hand a horn of plenty

,
in the other a Mercury’s staff It was engraved

about the year A .D . 70, and was supposed to have been brought from
C on stan t in Ople f How it came into the possession o f the S wiss i s not known
for certain

,
but is supposed to have been part o f the “ spoils of war from

the victory of Grauson .

A very fine specimen i s the Mantuan vase , the figures representing C eres
and Triptolemus in search o f P ro serpine . The vase i s 7 inches high and 25;
inches broad

,
and is cut from a single stone . It i s supposed t o belong to themiddle o f the second century .

S everal very fine specimens o f these works o f art are also to be found 111

the different E uropeanmuseums and art collections , although it i s t o be
supposed that some o f these specimens o f works of art are agate , as author
ities difi e r.

The onyx i s sometimes found inmas ses o f large s ize , and in the C hurch of
S t . P eter

,
at R ome

,
are to be seen six small pillars , each made fromsingle

specimens .
E
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P liny wrote much about the onyx . H e mentioned thirty columns of
size in the banque t hall o f C allistus, and this variety of quartz i smentioned in the writings o f ancient authors

,
as well as in the B ible . In

olden times , true to the myster ious proper ties ascribed to rare and precious
things , the onyx was supposed to cause strife and melancholy , and also to be
a cure fo r epileptic fits . M ithridates i s stated to have had made cups
o f the onyx certainly a ro yal encouragement of the arts and sciences . In
the ancient tombs and temples of C yprus were found

,
i t i s s tated

,
n umerous

engraved onyxes
,
supposed to have been worn not less than three o r four

centuries befo re the C hristian era .

The rosaries worn by the faki rs o f India
,
fromthe time of P liny until the

present, were mostly onyx beads , and these are sometimes sold at a high
figure . U nfortunately

,
s ince the introduction of artificial s taining , the onyx

has beenmanufactured whole sale
,
and i t s value has correspondingly decreased .

It i s well that so many of the ancient carved onyxes have been preserved
,

becau se , beyond their historic value, the workmanship i s exquis ite . The
time necessary to be taken

,
and the patient labour required to be expended

upon these work s o f art
,
are hardly poss ible in this hurrying age

,
although

some very fair work has been done in modern times .

Besides India
,
good onyx i s found in Arabia

,
R uss ia, Germany, S outh

America
,
850. but the Mexican onyx

, so called , i s aragon i te , containing small
quantitie s of the oxides o f iron and man ganese . o the presence of these i s
due the coloured bands which make this rock so much admired. It was used
in large quanti t ies by the ancient Mexican s

,
its softness enabling it to be

readily carved . Aragonite i s carbonate of lime
,
but differs from calcite in

that i t crys tallizes in the rhombic system, while calcit e is hexagonal . This
i s a well-marked case of dimorphism. M exican onyx i s a beauti ful materi al
fi t fo r decorative purposes o f the highest clas s , as can b e seen from the
specimens in the Museum collection

, but to o soft for gems .

When the white zone o f the onyx i s s o thin that i t appears semi
transparent

,
the s tone i s known as n i co lo

,
a corruption of the Italian word

meaning “ li ttle onyx .

”

The onyx is much prized in some countries at the present time
,
and i s

much used for fine art j ewellery
,
associated with diamonds and pearl s

,

although the imitation onyx has reached that perfection that it i s difli cult to
detect it from the real . The prices ob tained fo r carefully-selected stonesmay be considere d satisfactory, although the value does not appear to be a
fixed one . The onyx is stated to occur in this colony i n the neighbourhood
o f N arrabri .

C at’s-eye

i s a ye llowish -green o r yellowish-brown variety o f chalcedonic quartz ,
semi-transparent

,
and when cut on cabo chon presents a silky lustre ,

resul t in g fromthe admixture of asbestos , thus giving to the stone a fibrous
appearance . The stones are out so that they are brought slightly to a ridge ,
this having the advantage of showing more perfectly the chatoyant nature of
th is stone

,
the t op o f the ridge showing as a line .

The quartz varie ty o f the cat’s -eye i s not to be compared with the true or
chrysoberyl cat’s-eye

,
in comparison with which it is almost valueless besides ,

the true cat’s -eye is much harder
,
and has a higher specific gravity . When

held so that the light strikes the stone obliquely, the appearance somewhat
resemble s the contracted pupil of the eye o f the cat, hence the name .
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A greenish variety is found massive and in large quantities near H o f
,
in

Bavaria, and has been largely ou t during late years into ornamental stones
,

gems of this character having come into request in several countries
,
especially

America . Small rounded pebbles of good quality are found in C eylon
,
some

of which exhibi t the cat’s - eye peculiarity in very great perfection
.
Large

quant ities o f these are cut into gem-stones by the C ingalese .
The peculiar

s ilky appe arance o f this stone cannot be mistaken when once seen
.
It is

only n ecessary to remember the resemblance between the true cat’s -eve and
the quartz vari ety, and the determination o f the latter i s not diffi cult.
Ancient writers ca lled thi s stone wolf’s -eye

,
and als o oculus be lus

,
as it was

dedicated to the Assyrian god Belus . A very fine specimen is i n the S outh
Kens ington Museum. The quartz cat’s-eye has b een obtained in the
We stern district o f N ew S outh Wales

,
but the exact locality i s not stated .

Avan tur in e .

Another variety o f the quartz family having somewhat the character o f the
cat’s -eye i s the avanturine this i s a tran slucent stone

,
generally o f a

brownish-red colour
,
more rarely greenish . It has disseminat ed throughout

the material minu t e particles ofmica
,
and when this stone is cut and

poli shed with a rounded surface , the glittering particles give to the stone a
very fin e appearance . It i s found principally in S iberia

,
and does not appear

to be of common occu rrence . It i s only used to a limite d extent as an
ornamental stone

,
although often used t o decorate small articles . Fine

specimens have been found at C ape de Gata in S pain
,
also in India . The

green variety appears to have a small quan tity of copper in its composition .

A peculiar kind ofmi ca schist
,
of a reddish colour

,
occurring in many

localities i s u sed for ornamental purposes
,
and is frequently sold for

avanturine .

Imi tation avanturine
,
often seen i n articlesmanufactured in Italy

,
i s a

reddish -brown spangled glass
,
and was originallymade at Murano

,
near

V enice . O f course
,
it i s les s hard than the natural stones

,
and less durable

,

but i s often far more beautiful in ap earan ce . The origin of the termi s
supposed to have arisen from the fact t at a glass-maker accidentally let fall
some brass fi lings into the glass po t, and was surprised to find that the pro
duc t presented a beautifully spangled appearance . As this was formed by
accident

,
the word avanturine was used t o denot e i ts format ion . As the

termi s o n e purely o f a physical character
,
i t i s not restricted to o n e stone .

Besides the quar t z variety
,
we have avan tur i n e fe ldsp ar, or sunstone,

”
so

that the term is used in its broadest sense .

Besides these various varieties o f quartz we have several other distinct
varieties that are but little used fo r ornament al purposes . O ne i s rose gnartz ,
a del icate pink stone ,having all the characters o fmassive quartz . Then there
i smi llry quartz , which i s opalescent or milky , and the various forms of smoky
quartz . These are of little value .

Itmay appear remarkable that quartz i s found under somany di fi eren t
forms and condit ions

,
but when we con s ider tha t the elemen t si li con i s to

the inorganic world what carbon is to the organ ic portion , forming the basis
o f the majority of the combina t ions o f i t s rocks and many o f its minerals , as
carbon forms the basi s o f i ts vegetation , it ceases to be a surprise t o us . In
the early stages of the earth

,
silica played amos t important par t , long before

the crust had sufficiently cooled to allow those elements that only act in the
cold

,
as it were

,
to take their proper place . S ilica forms a very large porti on

of the rocky crust of the earth , perhaps one -fifth.
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T here are severalmin eral specimens
,
besides thosementioned in th e

prev ious pages
,
that have been at on e t ime or ano ther used for ornamental

purposes
,
or for person al adornment

,
and although these cannot perhaps

claim to be strict ly precious ston es
,
yet

,
their consideration cannot well be

left out when dealing wi th gem-stones of a purely ornamental character .

M o onston e .

Tak ing the feldspar group we find thatmany of i ts varieties are used for
ornamental purposes

,
the best known being themoonstone ; thi s is the

Opalescent variety named adularia
,
belonging to the orthoclase—feldspar

section . The members o f this group belong to the monoclinic system (it
will be unnecessary to describe t hi s system here, as it i s in gems o f little
importance . It however s omewhat resembles the rhombic forms , except that
o n e axi s i s inclined and not at right angles to the other two axe s) , and are
s ilicates o f alumina and potash ; they have a hardnes s of 6, and a specific
gravity of 23 9—20 3

,
are almost infusible

,
and are not acted upon by acids .

The characteris t ic physical proper ty o f themoonstone i s , however, the
peculiar chatoyant reflection somewhat resemblin g that o f the cat’s-eye , only
o f a pearly -white colour

,
and i s very marked when the stones are cut on

cabochon .

The best moonstones come from C eylon
,
and are cut in large quant ities

there . They are not o f much value now
,
although at o ne time themoonstone

was in great request
,
bein g “ in the fashion .

” The ancients employed thi s
stone, and used it largely, although it i s doubtful whether the feldspar variety
i s always meant

,
when the moonstone i s referred to in their writ ings . The

n ame he cato li te was given to this ston e
,
because it was thought to enclo se

the image o f Lun a
,
o ne o f the forms o f the threefold goddes s Hecate . Themoon s tone o f D io scorides was probably crystallized gypsum or selenite .

S un ston e .

The sunstone is also a member o f this group , and is a span gled adularia ,
containing minutemicaceous scales . It i s a reddish o r golden coloured stone ,much darker than the moonstone . It i s rarely used in j ewellery

Avan turi n e Fe l dspar .

The avanturine feldspar contains m inute particle s of specular o r titanic iron
,

or l1mon 1te
,
disseminated throughout its mass .

Amazon S t on e .

Another variety of the orthoclase fe ldsparo ccasi onally used for ornamental
purpo se s, i s the beautiful greenmineral called Amazon stone, so named
because it was thought to come from the basin o f the Amazon

,
in S outh

America . It used to be obtained fromS iberia
,
but some beautiful specimens

have been lately obtained at P ike’s P eak
,
C olorado

,
in America . The colour

i s supposed to be due to minu te trace s o f copper
,
although this has been

disputed . S ome varieties of amazon ite have a spangled appearance
,
forming

a green avanturine in fact.
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Labrado ri te

i s another member of the feldspar family
,
belonging to the triclinic

section (it will not be necessary to describe this system) , and is a silicate
o f alumina , lime , and soda . It has a very fine play of colours

,
and is some

times used fo r j ewellery ; it s iridescence i s mos t marked, and it can hardly
be mistaken for anyth ing else . As an i llustration of the freaks of nature

,

i tmay be mentioned that a slab o f labradori te
,
found in R ussia

,
had i t s

constituents arranged in such a manner that a good resemblance was
formed o f Louis XIV of France

,
wearing a crown of pomegranate

,
with a

border displaying all the prismat ic colours , and a plume o f a bluish tin t .

This natural specimen was owned by a R uss ian noble
,
and it i s stated that

he refused to part with it for francs . Labradori te when cut as a
gem -stone should not have facets , as its beauty i s lost thereby, but it should
be cut e n cabochon . It i s i n little demand as a gem-stone

.

J ade o r Gre en-ston e (N e phri te)
i s well known in the colonies as “

N ew Zealand green-stone
,
and i s a

s ilicate of magnesia and lime ; i t i s not found crystallized .
It is amorphous

,

massive , compact , tough, and is without cleavage ; i ts hardness i s 7 , and its
specific gravity about 3 . It is infusible . It i s notmuch used in E urope for
j ewellery , al though throughou t Asia it is a favourite stone . The most colossal
and historical o f the nephrites (jade) i s the stone covering the tomb of
Tamerlane . It is composed o f two parts

,
and

,
according to tradition

,
became

broken during transport . In the border o f the higher portion i s sculptured
in Arab ic , an inscript ion explaining the genealogy o f Tamerlane as far as
T oumen al Khan . From thi s description we ob t ain the exact date o f the
death of Tamerlane , the 14 th o f themonth C halbane ,

of the year 807 o f the
Hegira . This stone is known to a Mus sulman as S istap

”
o r Koche .”

They attribute to itmedicinal powers
,
andmany othermysterious properties

.

According to the geologist, Mouche t o ff, whomade special researches into
the history o f nephrites , and o f the localities which produce them, this ce le
brat ed stone of Tamerlane comes from themountains of Khotan ; although
t radition gives its locali ty as India .

In N ew Zealand the n atives employed this stone fo r many purposes of use
and adornment

,
chiefly in themanufacture o f their war implements

,
their

axes
,
and their peculiar club , the p a t to o -

p a t to o . This green-stone has been
largely used for pendants for the watch -chain

,
& c .

,
in Australia ; perhapsmore for its associations than for any real beauty it possesses .

In India
,
C hina , and Turkey, jade is carved into dagger and sword handles ,

cups
,
and other articles , and t hese are often inlaid with precious stones .

The Indian lapidaries cut the jade with great skill
,
showing great delicacy of

workmanship.

According to Humboldt the C aribees wore j ade amulets , cut in the shape of
Babylonian cylinders

,
the origin of which has been the subj ect of antiquarian

research . Dr . Fischer has given much time to the study o f this subject
,
and

has endeavoured to prove that the jade obj ects found in Mexico and C entral
America were o f Asiati c origin , and were brought into America by migration .

We know that in the o ld p ile-dwellings in the lake s of Switzerland, poli shed
colts o r axe-heads have been foundmade o f jade ; now no jade is known to
occur in the rocks o f E urope

,
but i t i s plent iful in Turkes tan and in some

other E astern localities . The inference i s, that these early dwellers in
Western E urope

,
during the stone age

,
brought their jade with them when

they left their E astern home.
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The term jade i s a generic o ne ,
the scientific name being nephrite

,
or

kidney stone
,
the stone bein g considered at on e time to be efficacious in

diseases o f the kidneys .
The re is a soft “ jade which i s a k ind o f steatite . The difference in hard

n ess would at once determine thi s stone . The R ev. J . Milne C urran has

notified the occurrence o f nephrite in the rocks near O ran ge in this colony.

Lapi s-lazuli

i s a stone well-known for its beautiful blue colour
,
and although largely

u sed in past times fo r ornamental purpo ses
,
yet i ts chief importance con sisted

in its pe rmanence as a pigment, which was o f the greatest value to the o ld

painters , and t o the fact that scien ce has been enabled , from the considerat ion
o f its constituents , tomanufacture an artificial compound (ultramarine)
re sembling alike in colour and composition the original mineral . The stone
i s only used to a small extent for person al adornment

,
but it has been largely

used both in ancient and modern times
,
for inlay and other architectural

work . The C haldean s and As syrians employed it with ivory for the decora
tion of the walls o f their palaces ; and in the middle ages it was largely used
in E urope for the embell ishment of eccles iastical buildings

,
o n e o f the best

examples being the chapel of S an Martino
,
at N aples .

In the Zarsko e P alace
,
near S t . P ete rsburgh , there is an apartment known

as the chambe r of C atherine the S econd, the walls o f which are entirely
covered with lapis -lazuli and amber . At the present day it i s u sed in the
decoration of furniture and fancy articles , als o in the manufacture o f studs ,
brooches

,
and other articles of j ewellery . The colour is a beautiful blue

,

and the n ame lazul i is from the Arabic meaning
,
a blue colour. It i s

without doubt the Sapphire o f the ancients . Theophrastus describes it as a
blue-stone s o t te d wi th gold-dust

,
and P liny says it i s “ l ike a serene sky

adorned wit stars
,
o n account o f the golden point s . The gold mentioned

by these ancient wr iters i s yellow iron pyrites
,
which i s often freely distri

bute d throughout the stone
,
and this

,
while giving the stone a beauti ful

appe arance ,makes it an objectionable o n e fo r carving ; i t was however used
for intagli and camci by the R omans . U nfortunately by wear the stone s
become dull .
The origin o f the blue colour is not exactly settled

,
althoughmany

an alyses have been made of it . It probably contains sulphur in more than
one state o f combination (as sulphide and as a sulphate) .

The hardnes s o f lapi s -lazuli i s 5 and i ts specific gravity is about
I t is a silicate o f alumina

,
lime and soda

,
with iron and sodium probably as

sulphides . It i s u sually foun d in granite rocks
,
o r calcareous limesto ne , and

comes from P ersia
,
C hina

,
S iberia

,
Tartary

,
Thibet, E urope and Brazil .

Lapis-lazuli occurs in the Baikal Mountain s in S iberia , and along the
stream Malaya Bystray a , a tributary of the Irkut . In this local ity the lapis
lazuli occurs in pockets in the large crystalli zed dolomitic limestone , near
i ts j unction with the syeniti c granite . It i s of very good quality . From
thi s locality was obtained the lap is -lazuli which served for the veneering o f
the column s in the S t . Isaac C athedral in S t . P etersburg , and also for deco
rating portions o f the Imperial palace s .
The value o f the fines t stones

,
o f a deep blue colour , and without admix

ture o f foreign constituents
,
i s

,
according to E manuel , 108 . t o 50s. per ounce ,

according to the size o f the piece . In olden times when i t was in much
request for the manufacture o f ultramarine , fragments of it were worth 10
crowns

_

a pound
,
and when very good this quantity would supply 10 ounces

o f ultramarine
,
which i s perhaps the most permanent pigment eve r discovered .

Lap is-lazuli has no t yet be en found in this C olony .
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Io li t e or D i chro i te

which i s occasionally cut and polished as a gemstone
,
is known by the term

S aphir d
’
eaa . We must admi t that on e o f the most important

,
pleas ing

,

and striking quali t ie s o f ornamental stones i s their colour
,
o f course always

excepting colourless diamonds and stones of that character
,
and from a

scient ific point o f view , these coloured s tones afl o rd some o f the most
interesting phenomena with which we are acquainted .

The property pos sessed by someminerals o f displaying difl e ren t colours
when viewed i n different directions

,
and known

‘

as p le o chro i sm, is verymarked
in iolite and it has on this account

,
received its o ther name dichro i t e .

C rystals o f this mineral , when viewed in the direction of the vertical axis
,

appearin g deep blue while at right angles to this axis they exhib it a pale blue
and yellowish hue . When seen in the dichroiscope

,
the two squares are pale

buff and indigo blue .

Iolite belongs t o the rhombic system
,
has a hardness o f 7 and a

specific gravi ty o f 2 6—2 7 . It i s a s ilicate o f alumina
,
magnesia

,
and iron

,

and is with difficulty fusible o n the edges
,
this property distinguishing it

from stones it o therwi s e somewhat resembles . It i s of course softer than
the sapphire

,
although it has beenmistaken for that gem. The best specimens come from C eylon , the home of so many of the bette r gem- stones .

U nfortunately many o f the specimens are full o f flaws , and those which are
found in Bavaria are somet imes almost opaque . Fair specimens are also
found in America . Ioli te refers to “ violet

,

”
and dichroit e signifies “ two

colours . ” There is ano ther blue mineral named kyan i t e , that might be
mistaken fo r iol it e , and which i s occasionally used for j ewellery . It has
even been sold for the sapphire

,
although this should be easily decided , as

i t s hardness is always less than 7 . It i s a silicate of alumina , and has a
specific gravi ty It i s

,
however

,
but li t t le used as a gem-stone .

C ro c i do li te .

This stone belongs to the amphibole o r hornblende group o f minerals ,
and i s allied to asbestos . By alt eration o f the contained protoxide of iron i t
assumes a golden fibrous appearance , but the alteration has n o t stopped
here

,
as S outh African specimen s often have a chalcedonic base , a hardness

o f nearly 7 , a specific gravity of 3 , and are es sentially pseudomorphs . It is
on e o f the innumerable minerals n amed cat’s-eye

,
and when cu t on cabo

chon with a high ridge , it presents a brilliant appearance ; this chatoyant
appearance is

,
as has been seen , common to all thi s class ofminerals

possessing a fibrous s t ructure . The true “ cat’s -eye ” i s a beautiful gem,many timesmore valuable than crocidolite , and it i smisleading to attach
this name to inferior stones . The golden appearance i s verymarked in some
specimens of crocido lite , and the fibrous structure i s very characteris ti c . I
saw

,
a short time back

,
a gentleman wearing a watch chainmade of plates o f

croc idolite
,
mounted in gold , and connected together by links . The appear

ance
,
al though s t riking , was too gaudy to be efl e c t ive , and i t i s hardly

probable that thismat erial will come into general use for articles of this
character

. It would be most suitable for the decoration o f small art icles
fo r

-
use rather than orn ament . N o doubt the desire to wear this stone i s

more for its as sociations than for real ornament . The same inclinat ion 1s

also seen in the practice o f wearing small nuggets ” o f gold ,mounted o n

a ring o r a pin
,
so common among the gold diggers of t h i s C olony . The
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green -stone pendants , so frequently worn attached to the watch chain ,may als o b e mentioned as i llustrating the prevalence o f thi s sentiment .
Go od specimens of crocidolite are found o n the O range R iver in S outh
Africa

,
also in N orway

,
Greenland

,
and India .

The name i s fromkro lcus ,meaning wool , and the correct name should be
as 1 t 1s s omet ime s wr1tten

,
hro lcg tlo li te .

There are a few other s ilicates which have occasionally been used fo r gem
stones , but without anymarked success . Amon g these we maymen t ion
ax in i te

, a mineral belonging to the triclinic system, and having a hardness of
about 7 , but i t i s very brittle , and o n this account little used as a gem-stone .

It looks well , however, when out en cabo chon . It is generally brownish in
colour, and strongly ple i o chro ic . It i s o f importance from a scientific point
o f view, as bein g the on ly mineral used as a gem-stone , with the exception
of tourmaline , containing the element b oron . The name signifies an axe

,

and was given to it in allusion to the formof the crystals
,
these being usually

thin and sharp -edged . It fuses readily before the blow-pipe .

E u c lase .

This stone was first brought to E urope from S outh America in 1785
,
but

i t has been obtained s ince from the U ral Moun tains . The n ame was given
by H ai iy, andmeans “ easy to break

,
because o f i ts brittle nature

,
a defect

that has preven ted its use in any quantity as a gem- stone , al though its hard
nes s i s 7 5

,
i s fairly tran sparent

,
an d takes a good polish . In its chemical

compos ition i t is somewhat all ied to the emerald (containing glucina) ,
although crystalli z ing in a d ifferent system - the monocl inic . It has als o a
higher specific gravity . It i s general ly o f a straw-colour

,
passing into green

and blue . It has a fine lustre . At its home in the neighbourhood of V i lla
R i ca

,
Brazil

,
it i s associated with topaz in a chloriti c schi st .

The remaining silicates that have been cut fo r gems are o f l ittle import
an ce

,
both from a commercial and historical point o f view,

wi th
,
perhaps , the

exception of hi altlen i t e
,
a variety o f spodumene

,
found in Alexander C ounty

,

N orthC arolina
,
U .S .A. It was named after the discoverer

,
Mr.W . E . Hidden

,

o f N ew York
,
who leased the ground from the owner

,
and carried o n a

systematic exploration in 1880
,
which resulted in finding the mineral i n si ta

,

i t having been previously found in loo se crystal s
,
spa‘rsely scattered over the

surface of the soil . It i s a beautiful green stone , and is known as
“ lithia

e merald .

” It has a hardness o f 7
,
a specific gravity o f 3

,
and crystallizes in

the monoclini c system . When cut and polished it resemble s the emerald
in brilliancy

,
transparency

,
and lustre

,
although o f a less beautiful colour

than that gem . NV hen first discovered and introduced , i t had a large sale,
perhaps because of the novel ty of being purely anAmerican gem. For some
t ime the deman d exceeded the supply ; a 2é -carat stone was sold for £ 100

,

and a number o f stones were sold from £8 to over £20 a carat . T he finest
c rystal found o f lithia-emeraldmeasures 2—3 in . x if in . x ain . and would
cut a gem - stone weighing about !i t carats . N ow that the novelty has worn
ofi

,
i t i s generally admitted that these gems can never supersede the emerald

i n public estimation ; but the success which they met with was thoroughly
deserved by those who by their persistent efforts unearthed this treasure .

S podumene is a silicate o f alumina and lithia
,
containing about 6 per cent .

o f the latter
,
and before the blow-pipe swells up and fuses to a clear glass

,

colouring the flame a bright cr imson .
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Mal achi te

i s a hydrous carbonate of copper, having a green colour , and belongs to a
different class of minerals that have been u sed for ornamental purpose s,bo th
in ancient andmodern times . It i s mostly found massive or incrusting

,
and

with a smooth mammilated o r botryoidal surface . The different green
colours are usually distributed in a banded concentric manner ; these bands
showing successive deposits o f the mineral

,
and have inmost cases resulted

from the percolation o f water through copper-bearin g rocks
,
and the sub

sequent deposition of the dissolved carbonate o f copper .
Although it has been very largely used for decorative work and small
ornamental articles , i t i s t o o sof t t o be ofmuch value for j ewellery, having a
hardness of 3 53—4

,
a specific gravity

, 3 7—4 , and crystallizing in the mon0 ~

clinic system when thus found . It dissolves with effervescen ce in acids
(presence of carbonic acid) , and when heated on charcoal is reduced to
metallic copper .

Theophrastus states that a species o f stone comes from the copper-mines
,

and i s called false emerald . This most probably refers to ourmalachite .

Themo lacki t cs o f P liny , obtained from Arabia , having a deep green colour,
and nearly opaque

,
i s also probably our malachite . The name malachite i s

fromnzo locke ormalaclze
,
meaning marsh-mallow

,
and refers to i ts green

colour .

The finest specimens come fromN i ln i
-T agilsk in S iberia , from mines

belonging to the late P rince Demidoff . O n e block fromthis local ity was
obtained measuring 16 feet long, 7—3 feet wide , and 85 feet thick , of very good
quali ty . The exhibit from this locality at the London E xhibition of 1 851

,

consi s t ing o f doors and vases
,
created quite a sensation

,
and directed public

attention to thi s material for decorat ive work . In R ussia , furniture and
household fittings are often covered with veneermade o f malachite , and in
the collection at S t . P etersburg there is amass o f 3—3 feet square , o f a fin e
emerald green colour

,
weighin g 90 ih.,

and stated t o be worth
At V ersaill es there i s a room

,
the furniture and ornaments o f which are o fmalachite . There are many other ornamental works o f historic interest

made o f thismaterial
,
but it is not likely that i t s use will become general .

Besides the R us sian localities
,
some fine specimens have been obtained at

the Burra Burra mines o f S outh Australia, and i t i s common in many other
countries . S ome very delicate specimens of thi s mineral have been obtained
at the C obar mines of this C olony , but not fit for ornamental purposes .

Iron P yri te s

Was largely used for j ewellery during the eighteenth century, and although
taking a fine polish

,
i s o f very little value . It

.was used by the anc1en t

Mexicans with turquoise and obsidian for decorat ive purposes .



74 GE M S AN D P R E 01 0 U S S T O N E S .

Forms of cutting Precious Stones .

Ir would no t perhaps be advisable t o conclude without some description o f
the various methods used in the fashion ing o f rough stones into the sym
metrical and beautiful finished article and also wi thou t a brief descript ion
o f the mode o f buying and selling

,
and themanufacture o f artificial and

imitat ion gems .

In their rough state the qualities o f lustre
,
refraction

,
and dispersion of

light
,
so much prized in precious stones

,
are but i l l-displayed . T o bring out

these properties to their highes t perfection i t has been found necessary to
form these irregular stones into symmetrical on e s

,
by grinding and polishing

smooth faces o r facets upon them
,
o r as it i s termed

,
cut them .

”
An illus

t rat ibn of the principal forms in to which precious stones are cut is seen
in the accompanying plate .

To bring out the most beautiful form
,
it i s of ten neces sary to reduce the

size to a great extent
,
half the stone being occasionally removed t o secure a

perfec t gem
,
and it may be considered that in the cutting of large diamonds

about half the stone will be removed . The “ S tar of the S outh
,

”
aBrazilian

diamond
,
weighed in the rough 254§ carats , and when cut 125 carats . The

R egent or
“ P i tt diamond

,
weighed 4 10 carats in the rough

,
and when

cut it was reduced t o 136—8
" carats

,
so that in these two in stances we se e

the en ormous amoun t o fmaterial sacrificed for the sake o f mere beauty .

O riental nat ions were satisfied to allow the stone to be o n e of size rather
than beauty. and were not so fastidious as to sacrifice quantity t o quality .

The unsymmetrical contour o f the “ Koh-i -noor ” when it first arrived in
E ngland is sufficient i llus tration o f this fact ; the two principal planes
indeed being cleavage planes

,
and besides it had two o r three flaws remain

ing, which might have been a serious defect, and cause the b reaking of the
st one ; these were successfully removed in the recuttin g. There were also
two notches cut in the s tone fo r the purpose o f holding it in its original
se tting. By the presen ce of these large cleavage planes it i s very probable
that the Koh-i -n oor was only a portion o f a larger stone

,
perhaps the

original “Mountain o f Light .”

Tavern i er
,
who was himself a celeb rated authority o n gems

,
wrote a book

o f hi s travels , published i n P aris in 1676, in which he gives an account of a
celebrated diamond

,
the Great Mogul , supposed to have been at that time

the largest diamond ever found
,
its origin al weight uncut being 7 87 carats .

When he saw i t
,
i t had been cut

,
and the weight reduced t o 279 31; carats .

N ow all trace of this celebrated diamon d has been lo st , and it has been the
subj ect o f very great discussion whether the Koh-i -n o or i s n o t a portion o f

thi s original gigantic gem. D r . Beke , in a paper read before the Briti sh
Association

,
at Ip swich

,
in 1851

,
says

,
that at the capture of C o o chan there

was found among the jewel s of the harem of R e e za Kooli Khan , the chief of
that place

,
a large diamond slab

,
supposed to have been cut o r broken from

o n e side o f the Koh- i -noor
,
the great Indian diamond in the possession of

H er Maj esty. It weighed about 130 carats
,
and o n the flat side appeared

to correspond with the Koh- i -noor . According to particulars gathered
respecting thi s “ slab o f diamond , i t appears that it was taken from a poor
man

,
a n ative o f Khorassan

,
in whose family it had served for striking light
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against a steel in the place of fl int , and one side o f it was a good deal worn
by con s tant use . The price asked b the Armenian jewellers to cut this

ale n t to o f
y
our money

,
giving an idea of the

enormous labour n ec essary to fashion the diamond by the appliances in use
by these lap idaries . This s tone is n ow presumed to be among the C rown
jewels of P ersia . It i s the gem known as the “AbbasMi rza .

”
An other diamond which singularly corresponds with the Koh-i -noor i s the great R ussian

diamond , and it i s n o t improbable, says P rof . Tennant, that they all three
formed on e crystal—perhaps a rhombic dodecahedron—and together would
make up the original weight as given by Tavernier

,
allowing for detached

pieces splintered off in the process o f cleaving .

The portion now so beautifully cut
,
and which forms on e o f the C rown

jewels o f E ngland , was worn by its former owner , R unje e t S ing, as an armlet .
The Hon . W . G . O sborn e , in describing a visit to this potentate , says
C rossed- legged in a golden chair sat R unje e t S ing ,

dressed in simple white
,

wearing n o ornament but a single string of en ormous pearls round his waist
,

and the celebrated Koh -i -noor o n his arm .

”
O n the annexation of the

P unj ab it was given up to the E ast India C ompany for the Queen of E ngland
,

and was taken to London in 1 850. It had then little beauty
,
judged by

E uropean ideas , and it was necessary to cut it into the form o f a brilliant:
It weighed 1 86116 carats , and it n owweighs 102 1

1 carats , over 83 carats bein g
removed in the process o f recutting . The exact representation is given in
the plate

,
and i s t aken froma glass model in the Technological Museum

collection . A model o f the Koh-i -noor before recutting i s also displayed in
the same case .

The recutting o f this gemwas commenced o n July l 6th, 1 852 , his Grace
the late Duke ofWellingt on firs t placing i t o n themill

,
a horizontal iron

plate made to revolve up to revolutions per minute
,
diamond powder

being used as the abrading substance . The diamond was fixed in pewter to
enable it to be pressed upon the plate. It was found to be very hard in
places—so hard

,
in fact

,
that the medium rate o f revolutions per

minute continued for six hours made li t t le impression upon it
,
and the speed

had to be increased to more than revolutions . The hardness was
o f that character that the diamond became at o n e time so ho t from the
continued fri ction and greater weight applied that it melted the pewter
setting

,
and it i s stated that at another time the particles o f iron mixed with

the diamond powder and o il became ignited . The stone was finished on

S eptember 7th, having taken thirty-eight days to cut , working twelve hours
a day without intermis sion . The cost of recutting was about The
cost of cutting the “ R egent o r

“ P itt ” diamond was about and
the time taken was two years

,
the difference in time being that the “ R egent

was cut by manual labour and the “Koh-i -noor by steampower . The
S tar of the S outh took three months to cut .

The art o f gempolishing has been practised in E urope fo r a very long
time . As early as 1 290 a guild was formed in P aris , and in 1 373 the pro fe s
sion was carried on at N uremburg . The seat of the gem-cutting industry
was shifted from o n e ci ty to another, according t o circumstances , during
the succeeding centuries . At one time , through religious intolerance , the
Jewish merchants left Lisbon

,
and settled in Holland , and thus established

an industry in the same manner as the Huguenots introduced the weaving
indust ry into E ngland . The centre of the diamond trade was thus i n the
sixteenth century fixed at Amsterdam,

and it remains to -day the pri nmpal
seat of the diamond-cutting industry , o f its inhabitants being con
n e ct ed with the business in o ne way o r ano ther .
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There are three operation s in the cuttin g and polishing o f the diamond
,

which in large establishments are carried out by special workmen
,
because in

thi s industry
,
as in all others , an indiv idual by constant application to any

particular branch becomes most expert , and by th i s divis ion of labour the
greatest advantage arises in the saving o f material

,
time

,
and money . These

three operation s are spli t t ing , cut t i ng , and p o li shi ng .

The splitter fashions the rough stone into i ts proper form
,
allowing for

the grea test weigh t and brilliant efi e c t possible from the individual stone
,

and removing flaws and imperfections with the least p ossible waste . The
mode o f splitting i s to cut a notch with another diamond c orrre sponding to
a cleavage plane o f the diamond to be split

,
inserting a blunt instrument into

the n otch , and removing the desired piece by striking a blow with a wooden
baton . The pieces removed are often worked up into cut gems .

The stone then passe s into the hands o f the cutter
,
who cements two stones

into wooden handles and grinds the two together
,
thus grinding a facet o f

the two stones at once
,
or i llustrating the o ft -quoted remark o f “ D iamond

cut diamond.

”

After the cutter has brought the diamon d to the required shape and

fashioned i t with its required number o f facets
,
i t i s passed on to be

poli shed . The diamonds are for this process cemented into metal
,
and then

poli shed with diamond dust and o il upon steel disks revolving at an enormous
speed (two thousand revolutions per minute) . These disks revolve hori
z on t ally, and quite true .

T he diamond powder used in the cutting i s prepared from “
Be rt

, o r

faul ty diamonds
,
and piece s splintered ofi

,
the great est care bein g taken to

preserve the smallest particle . These are put into a mortar o f hardened steel
,

and hammered until fine enough for use
,
the perfec t cleavage of the diamond

materially as s isting the process .

The d ifferent forms into which prec ious stones are cu t may be arranged
into t wo groups

,
those havmg plane surfaces and those havmg curved

surface s .

1 . P lane surfaces

2 . C urved surface s

The brilliant-cut and the ro se-cut are u sually adopted for the diamond ,
and occas ionally the table -cut . The step o r t rap -cut is used fo r the emerald
and stones o f that description

,
usually found in prisms . '

_Ihe different forms
o f the cabochon are u sed for brittle ston es , and gems of the moon ston e
character while the flatten ed cabochon i s much used for the opal

,
and called

tallow- topped .

” When the garn et i s cut cn cabo chon i t i s often hollowed
at the back to make the stone thinner

,
o n account o f the dark colour o f the

carbuncle .

”

By referring t o the figure o f the double-cut brilliant in the plate , i t will
be seen that there are 58 facets , 33 o f which are in the crown o r upper
part o f the brilliant , and 25 i n the pavi li on o r lower part . This form o f

cutting was invented by P eruzzi , of V enice , durin g the reign of Loui s XIII
o f France .

Brilliant -cut .
S tep o r trap -cut.
Table-cut.
R ose - cut .
S ingle cabochon .

D ouble
Hollowed
Flattened
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The brilliant often takes a more circular form than that shown
,
and

,
as in

the Koh-i -noor , eight star
” facets are cut round the culet

,

” making the
stone to have 66 facets . R eferring to the numbers in the plate

,
the names

o f the facets in technical terms are as follows
,
the numbers corresponding

with those in the figures

C rown o r U pper part

flmqmmewmu The table .

E ight- star facets .
Four templets or bezils .
Four quoins or lozenges .
E ight cro ss or skew facets .
E ight skill facets .
The culet o r collet .
Four pavilion facets .

P avilion or U nder part 9 .

10.

L1 1 .

Four quoins .
E ight cros s facets .
E ight skill facets .

The girdle i s that portion of the stone of greatest diameter
,
and i s used

to fix the brilliant in its setting . C ertain rules have also been laid down
,
so

that the greatest effect may be obtained
,
but it i s not always possible to

adhere t o o strongly to these rule s . Two notable instancesmay bementioned
where these laws have been deviated from : the Koh-i -noor

,
which i s thinner

,

and the R egent or P itt
,
which is thicker than ordinary .

The single -cut brilliant is the o ld form of cutting .

The rose-cut has been in use since the year 1520
,
and although giving good

effect
,
yet it is deficient to the former . If the stone bears 24 facets , as in

the plate
,
it i s a “ Holland re se ;

” if 1 8 facets
,
a semi-Holland ;

” if less i t
i s an “ Antwerp ro se .” It will be understood that to cut a brilliant the
stone must have a certain thickness

,
while a rose can bemanufactured

from pieces that are t o o thin to make brilliants . It has been stated that
rose diamonds have b e en out so minute that several hundreds only weigh one
carat . The rose - cut diamond is much less expensive than the brilliant .

It appears that diamonds several centuries ago were out With a square or
oblong pl ane o n both sides ; they were termed

“ table ” o r
“ Indian-cut,

”

probably taking advantage of the cleavage of the diamond . There are other
forms of cutting , which take advan tage of the contour of the stone, as in the

f S ancy and the O rloff.”
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Mode of Buying and Selling.

T HE trade in d i amonds represents
,
perhaps

,
90 per cent . of the capital

invested in precious s ton es
,
and there is not much likeliho od of diamonds

depreciating in value at present
,
or the large amount obtained at the mines

o f S outh Africa durin g late years would have had the efi e ct o f much
cheapening them

,
as the quan tity tak en from these mines since their dis

c overy i s reckoned by tons , and as the output i s likely to be regulated , prices
will probably be maintained .

Many fluctuations in the value o f diamonds have taken place during the
present c entury , brought about by extraordinary circumst ances ; as when
D om P edro paid the interest of the Braz ilian S tate debt to E ngland in
diamonds and again in consequence o f the French R evolution in 1 848 , and
other like instances . In 1 750 the value of a diamond

,
based o n the brilliant

and weighing 1 carat , was £8 , a gemof 2 carats £32, one of 4 carats
£128

,
and so o n . This rule i s from the tables o f David Jeffrie s

,
al though

i t has been traced to 100 years before , and is based on the square of the
weight of the diamond in carats multiplied by 8

,
the value in pounds o f

1 carat ; for example , a ston e o f 2 carats , 2 x 2 X 8 £32. There appears
to have been no other tables yet compiled

,
and although thi s mode of

calculation gives a rough value
,
yet i t i s not followed n ow,

as the value o f

small brilliants of 1 to 4 carats has increased out o f all proportion to
the gems of greater weight

,
a perfect gem o f 1 carat being valued at

nearly three times as much . It i s almo st imposs ible to value a diamond by
its weight alone

,
as so much depends upon the colour

,
brilliancy

,
and cutting

of the gem. Diamonds o f absolute p urity , clear as water, and free from all

blemish
,
are called o f the first water

,

” only about 8 per cent . of those found
being of thi s quality , whi le 25 per cent . are o f the second quality . S ome
authorities give the percentage o f the best stones a s higher than here given .

T he C arat and S ale of G ems.

P recious stones are purchased by a weight called a carat , a word probably
derived from a s eed

,
of which there are several that have nearly constant

weights
,
and are n ative in India . The scarlet and black leguminous seed

Abrusp roca i or ius weighs about 2 grains , the seed o f Adcnan tbcra p ao on ina

about 4 grains
,
while that of the locus t tree , C eraton i a s i liqua, weighs about

grain s . At one time the carat was not the same weight in all countries ,
the international carat i s equal to 2 05 gram .

,
or about 3 164 troy grains .

Thus an E ngli sh ounce troy equals nearly 1 52 carats . O riginally the carat
was con sidered equal to 4 grains , but when spoken of n ow as equalling that
amount it mean s diamond grains

,
and has no reference to ei ther troy o r

avoirdupois weights .



GE M S AN D P R E C IO U S S T O N E S . 79

Imitation Gems.

T H E art ofmaking imitation preciou s stones has reached a high state of
perfection , and there i s in the Technological Museum a remarkably good se t
o f these “ paste

”
gems . The manufac ture has been carried on for a very

great number o f years , and n o doubt often with great profit
,
as many of

the supposed gems which used to embelli sh E uropean churches are withou t
doubt paste . The imitation gems are usuallymade of amaterial called
strass

, compo sed principally o f the very best glass , with a large percentage
of lead to give lustre, and different metallic oxides to impart colour

,
as

cobalt for the sapphire , chromium fo r the emerald
, &c . Their detection i s

n o t difii cult
, as they are comparatively soft, all yielding to a file ; have a

high specific gravi ty, and are n o t dichroic like many real gems .

Artificial Gems .

A D IS T IN C T ION must be made between imi tat i on and art ifi c i al gems ; the
latter are made by taking the same component parts as are contained in
the real gem

,
and then by great heat or other methods

,
forming a stone

having the same composit ion
,
hardness

,
and crystalline form as the real gem.

As yet marketable stones of the most valuable gems have not been made
,

although minute diamonds
,
rubies

,
and sapphires have been artificially manu

factured
,
and good sized spinels have also been made

,
which could not be

distinguished from natural s tones . The tendency of the higher chemistry
to -day is towards synthesi s rather than analysis , and the progress of the
science will no doubt overcome the problem of themanufacture of the
better class gems

,
o f saleable size and quali ty. It i s problematical whether

the diamond will bemade o f sufficiently large siz e t o be o f value commer
c ially, although froma scien tific point of view the making art ific ially of theminute octahedron of crystallized carbon

,
i s an accomplishment one may well

be proud of
,
especially as it breaks down another barrier between the scienti st

and the secrets of the laboratory of N ature .
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