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PllECIOUS STONES. 

By GEORGE F. KUNZ. 

INTRODUCTION. 

Since 1894, when the business of the country was at its lowest ebb, 
there has been a great advance in the lapidary industry in the United 
States. The fact that larger establishment<> have been formed which 
are able to purchuse the rough diamonds in greater quantities, has 
placed our American diamond cutters in a position quite equal to that 
held by those of Amsterdam, Antwerp, and Paris. The cutting of 
our native gem8 has also proved to he something of an industry, nota­
bly in the case of the beryl and the amethyst, found in North Carolina 
and Connecticut; the turquoise, from New Mexico, Arizona, Nevada, 
and California; the fine-colored and deep-blue sapphires found in 
Montana; the colored tourmalines, of San Diego County, Cal.; the 
chrysoprnse, mined at Visalia, Tulare County, Cal.; the garnets of 
Arizona and New Mexico; and also, notably, the pale-purple garnets 
from North Carolina. 

In addition to the usual work on gems, there has been the greatest 
demand known in years for fine cutting. Stones already cut abroad 
have been recut here with sharper angles and a higher polish. The 
lentil-shaped stones, the marquise, the double marquise, the heart­
shapc<l, and the rose-brilliant stones are shapes that generally indicate 
the recutting of the gems. This form of lapidary work requires very 
great skill. The cutting must usually he of such a character as to 
suit the fancy of the buyer. This fact has led to the establishment 
in this country of a number of Iapidarian works in which all the 
employees are much more skillful than were those of a decade ago, 
and their work is of a much higher class than the commercial work of 
Oldenburg and of other foreign gem-cutting centers. 

The total of precious stones imported into the United States for 
the year 1902 reached the high valuation of $24, 753,586, being 
$1,938,234 more than for the previous year, and nearly nineteen times 
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814 MINERAL RESOURCES. 

a::! great as in the year 1867-showing the enormous advance in wealth 
and taste that ha.-; taken place in this country in the course of a 
generation. 

The production of precious stones in the United States in 1902 was 
valued at $338,300, as compared with $289,050 in 1901. 

DIAMOND. 

INDIANA. 

In the report of this Bureau for 1900, mention was made of the 
finding of u diamond of 3! carats on a branch of Gold Creek, some 9 
miles north of Martinsville, Morgan County, Ind. Reference was 
also made to the rumor that other smaller diamonds had been found in 
the same region. Recent information received from Mr. H.. L. Royse, 
of Martinsville, gives a full account of the facts in this matter. The 
stone above noted was found by an employee of his, from whom he 
purchnsed it. A considerable amount of panning for gold has_been 
done in the streams of Brown and Morgan counties fo1· some years by 
certain old residents, well known as farmers and prospectors. Two of 
these have found occasional diamonds. Mr. Royse himself possesses 
six besides the one mentioned, which he sold. Of these, four are 
from Brown County, purchased from one of the old prospectors who 
obtained them; three arc very small, weighing hardly a carat together; 
the fourth weighs about 1 carat. In color, the 18.l:!t is a blue-white, 
the others are tintcd---.fl. brown, a yellow, and a bluish one. Another 
local gold-seeker has a diamond of 2 carats, which he found also in 
Brown County, making five positively known from that county, to 
say nothing of others reported, but not actually seen by Mr. Royse. 
From Morgan County he knows of three, viz., the large stone first 
announced, found 3 miles west of the village of Centerton; a little one, 
of -k carat, found hy himself in gold-panning; and a third, of i carat, 
purchased from one of the old prospectors. Most of the i;tones are 
clear and flawless. This makes eight in all positively known from 
the8e two counties of central Indiana. 

As reganls the minerals associated with the gold and diamonds of 
the creeks of this region, the writer received samples from Professor 
Blatchley, the State geologist of Indiana, which comprised the follow­
ing species and varieties: Quartz, vein in iron:;tone; white chalcedonic; 
rolled pebbles, colorless and clear, also milky; red jasper; iron ores­
magnetitc, showing some cleavage, with quartz and decomposed mus­
covite; red hematite, resembling the ore of Marquette; limonitc, a 
rolled pebble; menaccanite; pyrite, 8mal1 cubes in quartz; marcasite, 
stalactitic; zinc hlende (sphalerite), cleavable, yellow with black spots, 
in quartz; metallic inclusions, evidently rutile, in corundum, of a 
pinki8h to bluish tint; zircon, broken prism8, yellow and transparent, 
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4 by 2 mm.; garnet grains (almandite), purplish red; cyanitc, blue 
reflections in green, prism fairly perfect; amphibole, brown, with 
chatoyant reflections; rocks, gray shale, and putty-like clay. Only 
the magnetite and menaccanite are at all abundant, and next to these 
the garnet. 

WISCONSIN AND CANADA. 

In regard to the source of the diamonds carried south by the Gl11ci11l 
ice sheet and found scattered along the line of the terminal moraine 
from Wisconsin to Ohio, Mr. Archibald Blue, the Canadian geologist, 
is disposed to differ from Professor Hobbs as to the distaI?ce through 
which they have been transported.a The latter, estimating from the 
direction of the strire and the width of what he terms "the fan of dis­
tribution," locates the source in the unexplored region of Ungava, 
east of Hudson Bay. It has already been suggested in the report of 
this Bureau for 18991> that this determination depends on the theory of 
there being but a single source, or at least on the theory of the sourees 
lying within' a very limited area; whereas if there were localitic>::1, as 
in Brazil, extending through or along a considerable region, they need 
not lie so far to the north. This is essentially the position taken hy 
Mr. Blue. He emphasizes the fact that thfl bulk of the material form­
ing the terminal moraine and the moraines of recession has been car­
ried only a moderate distance from its source, and although he admits 
the possibility of Professor Hobbs's view, he is disposed to question it. 

In this article he reviews the general facts of the occurrences in the 
United States, especially those in the glacial drift, and describes also 
briefly the theories as to the source of the diamonds in Africa. He 
goes on to say that there has been no search made for diamonds in 
Ontario, "although Dr. Lawson and Dr. Coleman 80mc time ago sug­
gested c that they might be found in the Rainy Lake region." These 
authors, and Mr. Blue himself, show an evident leaning toward the 
theory that diamonds arc formed by the action of igneous ro('ks upon 
strata containing carbonaceous matter, and hence a number of refer­
ences are made to points in Ontario where rocks of these kinds have 
been observed in some proximity, as possible sources for the diamonds 
of the drift. Logan, Macfarlane, Coleman, and Lawson d are cited as 
to ancient volcanoes, numerous dikes and intrusions, and grnphitic and 
carbonaceous slates at various points north of the Great Lakes. l\Ir. 
Blue himself emphasizes the vicinity of Thunder Cape, Lake Superior, 
and of Balfour, near Sudbury, o.s presenting conditions farnring, or 
at least suggesting, the production of diamonds in this manner, and 
he advocates careful investigation at these points. 

a Blue, Archibald ; Are there Diamonds In Ontario?: Bureau of Mines Report (Ontario), 1899, pp. 
119-124. 

bExtract from Mineral Resources U. S. for 1899, U.S. Geol. Survey, 1901, p. 8. 
cCan. Nat., vol. 4, new eerleo, pp. 461-463. 
dQeol. Surv. Canada, 1887; Geo!. Rainy Luke n •gfon, p. 180 F. 
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BRAZIL. 

An exploration company has been formed in London for the pur­
pose of searching for diamonds in the Serra de Frio Mountains in the 
State of Minas Gerae8, the object being to explore the mines, to work 
them, and to sell diamonds. The reporta is very elaborate, but no 
great amount of development is recorded as having been carried on . 

.Diammuls and carboM in Baltia.-An extended account has lately 
been given by Mr. H. W. Furniss, United States consul at Bahia, of 
the occurrence of diamonds and eu.rbons in the State of that name in 
Brazil.,, This account is vuluable not only in itself, hut for compari­
son with the similar account reviewed in the report of this Bureau for 
1899 of the diamond mines of the State of Minas Geraes, by Mr. T. C. 
Dawson, of the American legation at Rio de Janeiro. 

Mr. Furniss outlines briefly the history of the Bahia diamond 
working8 from their reported discovery in 1821 and their first devel­
opment in 1844, when a rush began for the dii>trict. Sinoe that time 
they have been more or less actively worked. Fourteen mining dis­
tricts are officially recognized, but Mr. Furniss groups these into two 
well-marked geographical sections, one in the central part of the state, 
in the basin of the Paraguiwu River and its tributaries, and the other 
in the southern part, along the valley of the Pardo River. His 
experience is almost wholly with the first of these two regions. The 
latter, which he calls the Cannavieras district, is reached from the port 
of that name by ascending the Pardo River, and has been known as a 
diamond region only since 1881. An account of it from other sources 
will be found in this report further on. Very recently other descriptive 
articles have appeared-some of them already referred to in reports 
of this Bureau-which point out the richness of these Bahia districts 
along the almost unexplored valleys of the numerous affluents of both 
the Paragua<;u and the Pardo. 

The enormous production of diamonds from the African mines, 
together with the fact-; that the methods employed in Brazil are crude 
and unsystematic and that the most accessible places at all profitable 
under such methods have been much worked over and worked out, 
have caused a great decline in the Bruzil production for some time past. 
But there is a very wide extent of diamantiferous country awaiting 
only the introduction of improved processel:I. 

The chief center of production in the first or Pa.raguiwu River 
district lies 250 miles or more inland from the city of Bahia; but 
diamonds begin to be found in the bed of the Paragua9u about 150 
miles from the coast, and from that point up the river to the town of 
Andarahy, which is one of the mining centers. Their occurrence in the 

a The Diamond Fields of Bmzll, 190'l, London, pp. viii, 76. 
b U. s. Consular R<'ports, No. 1423, Auguat 20, 190'J. 
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river bed, however, renders them difficult to obtain. The diamantif­
erous region extends for about 172 miles, with a breadth varying from 
a maximum of 16 miles to a minimum of 3 or 4. It includes several 
mountain ranges, the Serra do Sincora, with the headwaters of the 
Paragua9u and the Una, the Serra dos Remedios, the Serra das Lavras 
Diamantinas, the Chapada Velha, and a portion of the Sena do 
Espinh~o. The most productive region is apparently that of the 
foothills east of the Serra da.s Lavras Diamantinas, along the small 
tributaries of the Paragua~u. 

The geology of the region is described by Mr. Furniss as consisting 
of granitic hills, with much sandstone and conglomerate. The granite 
shows a slightly inclined stratification, and hence is probably in strict­
ness a gneiss. This rock is frequently broken by gullies, fisimres, or 
crevasses, which are in many cases filled with the sandstone and con­
glomerate, and these latter also occupy small basins in the crystalline 
rock. All are much weathered and in some places disintegmted. The 
diamonds and carbonados occur in the fragmental rocks, and according 
to Mr. Furniss, in the granitic also, a fact of much interest, if it shall 
be clearly established; hut they can only be obtained from those por­
tions of either that have been pretty well disintegrated. Much of the 
work is done in the gullies, fissures, and cavities, which are occupied 
by soft sandstone and conglomerate; but sometimes these are rendered 
inaccessible, at lea.st in their lower portions, by hard ledges or by water; 
and hence promising spots, rich in diamonds, have to be abandoned as 
unworkable by the rude and simple methods employed. 

The river and stream beds are largely occupied by bowlders and 
gravel, the latter apparently the equivalent of the diamond-bearing 
forma9ito of Minas Geraes, described in Mr. Dawson's report. The 
small basins in the gneissic rocks of the hillsides would seem to cor­
respond to his gupiaras. Mr. Furniss describes the digging out of 
the cascalho, or diamond gravel, and piling it up until the rainy sea.8on, 
and also the conducting of water in some cases through native-made 
sluices, etc., to wash the cascalho, in ways that correspond closely to 
those noted by Mr. Dawson. The washing process, fiT8t in troughs 
or ditches, and then in wooden basins (bateas), and the skill acquired 
in picking over the residue and recognizing diamonds therein, all 
resemble methods described by Mr. Dawson, and are identical also 
with those of the South Borneo diamond miners, depicted by M. 
Gascuel in his recent article. a 

The method of obtaining the river-bed stones, however, present".! a 
marked difference from that in Minas Geraes. Nothing is said of 
diverting the stream and excavating its bed during the dry season, as 
in the valley of the Jequitinhonha, but Mr. Furniss tells of diving as 

a Production o! Precious Stones, extract from Mineral Resources U. s. !or 1901, U. 8. Geol. Survey, 
1902, pp. 17-18. 
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employed along the Paragwwu. This is conducted in two ways, the 
principal one involving the use of what be calls "diving machines," 
i. e., apparently movable caissons, beneath which two men can work 
alternately for three hours each, gathering the cascalho into sacks 
lowered from above. This method is in use along the Paragua9u from 
Joito Amaro, the point where diamonds first appear in the bed, as 
before noted, nearly up to Andarahy; a.nd there are at least six of 
these machines engaged during the available season. The other method 
is pursued by individuals, who dive naked into the shallow parts of the 
river, especially in the dry season, and bring up what they can gather 
of the cascalbo during a brief submergence. 

Mr. Furniss states that the field is not one to attract the fortune 
seeker, although occasional wealth may be obtained; but the uncer­
tainty is great, hardships are many, food is poor, and climatic condi­
tions a.re trying and unhealthy. 

Some five thousand people are engaged in diamond mining, but 
irregularly and with no system. The tools are the commonest-a hoe, 
a crowbar, a stout iron hook on the end of a pole, sometimes a hammer 
and a hand drill, and two bu.sins for washing-a larger and a smaller. 
Rarely a little powder is used to blast away some obstructing piece of 
rock. Through years of such crude exploitation, sand and gravel have 
been washed down from the small streams to the larger ones, covering 
up rich river beds with q'uantities of debris, which will require con­
siderable expenditure of capital to remove. In a tour through the 
entire district, Mr. Furniss failed to find a single attempt at modern 
methods. " In the home of the carbon there was not even a hand­
power rotary drill, much less a car Lon set drill, which would frequently 
save days of work and much expense." Instead, men with hand drills 
and hammers make about three holes a day. In many places water 
comes in faster than it can be bailed out; and such openings have to 
be abandoned until some methods of pumping can be introduced. The 
native pumps, described with so much interest by Mr. Dawson, in 
Minas Geraes, do not seem to be known or u:,1cd here. 

All diamond and carbon lands belong to the State, which maintains 
.a director at the town of Lcmc;oes. The laws arc specific, though 
liberal, and persons of any nationality may lease claims. The property 
must be described and applied for in writing; and then, after a pre­
scribed time of announcement, it is offered at auction, the highest 
bidder obtaining a lease for a period varying from one year to ten, 
with certain rights of renewal. There is usually but little competition 
at the sale. Individuals who do not care to lease claims may take out 
licenses for a fee of $1.50 a year, and must also, each one, pay a local 
village tax of 10 milreis, about $2.40. Mining without lease or license 
is subject to confiscation of tools used and stones found, one-half going 
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to the infonuer. About 350 leased claims are being worked, and "it 
is estimated that there are 450 other productive claims without lease." 

Besides these leases and licenses, some large concessions have been 
granted to individuals and companies, almost all Brazilian, save a. 
French company at Ca.nnaviel'H.8. These and the ordinary lease-hold­
ers generally work their mines on shares rather than by fixed wages, 
the miners paying the lessees one-fourth or one-fifth of the diamonds 
and carbons obtained. 

This method is found more profitable, as the miners work better on 
their own account than for a fixed wage. :fhere is little cha.nee for 
cheating, as the buyers know all the parties concerned and reserve 
the proper share for the owner when purchasing.-

Mr. Furniss refers to the recent high price of carbons and to the 
statement frequently ma.de that it is maintained by a. syndicate or 
combination. He finds no ground, after full inquiry, for the idea. of 
any such combination among the miners, the buyers in the field, or 
the exporters at Bahia. He gives a. full account of the manner of 
purchasing by field buyers representing five principal firms in Bahia, 
a.11 being kept systematically informed as to market rates, which a.re 
determined by values in Europe constantly cabled to Brazil. The 
field buyers work independently, and there is even more or less com­
petition for any particularly good material. The miners obtain prices 
that are a fair equivalent according to the rates abroad and the fluctu­
ations of the Brazilian currency. 

The great increase in prices for carbons is illu~trated by some 
figures given in the report. To cite only in part: In 1894 carbons 
were bought in the field from the miners at from $4 to $4.40 per 
carat; in 1898 the rate paid was $11 to $11.20. The cause of the 
higher prices lies principally in the vastly increased demand for car­
bons in mining and drilling machinery, with the fact that while the 
supply in existence is immense, it is practically limited by the defect­
ive methods of working. The present output averages 2,500 carats a 
month; but, without more capita.I and improved methods, Mr. Furniss 
thinks it can not maintain even this rate; and the demand is steadily 
growing. W a.ter power is abundant, ''and with electrically run drills, 
pumps, and other machinery, there is fabulous wealth awaiting devel­
opment~" 

Two grades of carbom1 are recognized-good, and porous or crystal­
line. Present prices for the best grade range from $24 a ca.rat for 
stones over three-fourths of u carat in weight down to i1.20 for 
those between three-fourths and one-half a carat, and to about $2. 75 
for smaller ones, which last arc mixed with imperfect and refuse dia­
monds. The porous and crystalline grade of carbons sell for a.bout 
half of the above-noted rates. The average size of the stones found 
i:1 about 6 carats in weight. Stones between 1 and 2 carats are the 
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most desirable, as they do not require to be broken up for commercial 
use. V cry large specimens command a relatively lower price, on 
account of the labor and cost of breaking them up. Two enormous 
pieces have been found within a few years past, upon claims belong­
ing to the same lessee, who received in both cases one-fourth of the 
finit selling price. The first was the unique and celebrated mass, 
weighing 3,150 carats, found in 1895, and briefly mentioned in the 
report of this Bureau for that year; a the other wa.~ discovered in 1901, 
and weighed 750 carats. The prices paid for these two remarkable 
l'ltones furnish a striking illustration of the advance in values during the 
interval of six ye.ars. The amount paid the finder was, for the second, 
$17 ,380, although the first (five and a half times as large) had brought 
but $16,000. The first mass went through several hands, and was pur­
chased in Bahia for 121,000 milreis, about i25,400; it was then sent 
abroad and finally broken up, not in Paris, as stated in Mr. Furniss's 
article, but in London, as desc1ibed in the paragraphs following this 
abstract. The other mass is also described in this report farther on. -
Another immense carbon, of 975 carats, was mentioned by Mr. 
Furniss in his former article, as found in 1894,b but he does not refer 
to it here. It is said to have brought $19,300 in Paris, where it was 
finally broken up, but it failed to realize anything like that i:ium when 
sold in pieces. 

The diamonds of the Paragu~u country are stated to be more bril­
liant than those of the Cannavierns region but less perfect and clear; 
they occur with the carbons, and are often impaired hy black inclu­
sions. The field buyers divide them into five gmdcs: Boos, those of 
good shape and color; fazenda fina, small and tinted stones, but other­
wise fine; melle, off-colored and imperfect; vitrinr, very small, bright 
stones of various colors; and fundos, defective and broken stones, 
unfit for jewelry, and mixed as above noted, with second quality car­
bons. The prices paid in the field vary somewhat, but average for 
first grade $11.50 per carat; for the second, $10.50; for the third, '5, 
and for the fifth, $2.50. The fourth class, the brilliant lit.tie vitdars, 
arc sold by the quarter carat, which contains from six to eight stones, 
for 12 milrcis ($2.88), about the same rate as the hons. The other 
grades nre usmtlly bought hy the oitava, 17! carat.-;. To these prices 
mm1t be added transportntion to Bahia hy special l'arricrs and the 
Bahia dealers' profit for the prices in thnt city; and for stones reaching 
Europe, the export duty (13 per cent), the :.;teamer l0hargc. and insur­
ance must also be added. 

The stones are mostly small, averaging about 1 eanit. In a lot of 
nearly a thousand carats' weight of stones examined hy Mr. Furniss 
the largest weighed 3t carats. About 30 per cent were of the poor 

a Seventeenth Ann. Rept. U. 8. Geo!. Survey, pt. S (cont.), p. ll03. 
bTwcntictb Ann, Ucpt. U.S. Oeol. l:!urrny, pt. 6 (cont.), 1~99, p. fi67, 
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grade, fundos; the rest were good to fair. Other lots gave like results, 
and these are probably average examples. 

The actual output is hard to estimate. The only data are the export 
figures, ai;id these are far below the reality, as the amount thus indi­
cated for both diamonds and carbons is less than the value of the latter 
alone. This shows that large quantities must leave the country with­
out paying duty. All the shipments are to Paris and London. 

The diamonds are exported uncut, though there are several cutting 
establishments in the diamond region and one in Bahia. But there is 
at present little demand for cut stones in the country, n condition dif­
ferent from that reported in Minas Geraes by Mr. Dawson in 1899, 
but perhaps due to financial depression, as Mr. Furniss believes: 

The carbons are sold in mixed lots, and all sorting is done in Europe. 
So long as this method is maintained, American dealers will continue 
to purchase abroad, at higher cost, rather than in Brazil, where they 
can not obtain selected material, and must take all sorts and sizes of 
carbons together. 

A recent article in Le Diamant, of Paris, refers to this same sub­
ject of the difference between miscellaneous and selected carbons, and 
states that in London, which is the principal market, the dealers sell 
unsorted lot."l, which are of little use to the engineer or the factory 
superintendent, who needs certain sizes and qualities; that Germany 
has lately recognized this fact, and that consequently the Berlin dealers 
are developing a profitable business in assorted carbons. 

With regard to the great carbon masses, although only two are 
usually spoken of, there seem really to be three on record: (1) The 
one of 975 carat;..,i found in 1894, which WR'! broken up in Paris and sold 
at less than its cost, irn,300, as stated by Mr. Furniss in his former 
articlea referred to above. (2) The greatest piece, found in 1895, 
shown in Pl. II, natural size. As to this carbon, a recent letter to 
the Journal of the Society of Aru,. and a subsequent one to the writer 
from J. K. Gulland, esq., of London, furnish precise details. He says: 
"It was not broken up in Paris; I broke it up here myself. The 
exact weight was 3,078 carats. I bought the ston~ on September 19, 
1895, for £6,464 (about '32,000), broke it up into pieces suitable for 
use in diamond drills, and resold the whole at 10 per cent profit. 
* * * Now, it would be worth £26,163 (about $130,815). The 
present price of carbon at the mines (November 17, 1902) * * * is 
£8 10s. to £9 per carat," for good quality. (3) The third, though 
usually spoken of as the second, is the mass found in 1901. Thi1:1 was 
taken abroad and exhibited at the Diisseldorf Exposition of the same 
year. It is here 8hown in the accompanying illustrations, Pis. 
ill and IV. These and the following notes are from the Organ des 

a Twentieth Ann. Rept. U. 8. Geo!. Survey, pt. 6 (cont.), 1899, p. 667. 
bJoumal of the Society of Am, lllO'l. 
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Vereins der Bohrtechniker, a Vienna, of April 15, 1902, to which the 
data were furnished by Messrs Joh. Urbanek & Cie., of Frankfurt-am­
Main. The stone as a whole weighed 750t carats; the single pieces 
into which it was divided weighed from 3 to 4 carats each. Besides 
ita extraordinary aize, its quality was remarkably fine, and hence the 
division was very succe88ful, especially with regard to the beautiful sur­
faces of the separated pieces. The division itself of such a stone is a 
very peculiar task, and requires long experience to achieve a succ.essful 
result. Moreover, the artisan, in order to complete the work properly, 
must needs forget that he is handling a stone worth 100,000 marks 
($23,600). Carbons vary much in hardness, and they can not stand a 
heavy blow or exposure to great heat; a hard blow will often crush 
the stone to fragments, and a great heat may destroy its quality. Of 
great interest is the statement that some samples of carbon used in a 
boring drill were changed, in consequence of the stopping of the 
water current, to a black mass resembling glass (perhaps a graphitic 
material), and so soft as to be easily affected by a file, while the soft 
iron of the borer was hardened to steel. Ilmenite, nigrine, and other 
black minerals are often mistaken for carbon, but they naturally fall 
to pieces the moment the pressure of the drill is applied to them. 

BRITISH GUIANA. 

Further data have appeared as to the diamond discoveries in the 
Upper Mazaruni Valley in British Guiana, bin the Thirteenth Annual 
Report of the Institute of Mines and Forests of British Guiana on the 
gold, diamond, and forest interests of the colony for 1901-2.11 About 
one page is given to the diamond industry, and the facts may be 
summed up as follows: In the year ending June 30, 1902, the number 
of diamonds "declared" was 132,077, nearly all from the Ma.zaruni 
district, though 1,414 stones came from the Potaro, and a very few 
from other districts. These occurrences are noted as indicating a 
somewhat wide distribution of the diamond-bearing deposit.~. Of 
late, stones of somewhat larger size have been found, though most of 
the Guiana stones are quite small. They are spoken of as closely 
similar to those from Diamantina, Brazil, and the suggestion is made 
that careful and extensive search may develop the presence of deep 
deposits, such as some of those in Minas Geracs. 

Machinery is being introduced, and good results are looked for, 
although, as in previous years, the remoteness of the Upper Mazaruni 
Valley and the difficulties of transportation are still great obstacles to 
successful progress. On the other hand, these conditions prevent a 

a Organ des Vereins der Bohrtecbnlker, 1902, Wien, April lo. 
b Mineral Resources U.S., 1901, U. 8. Oeol. Snrv<'y, 1002. p. 730. 
oThirteentb Ano. Rept. Institute Mines nnd Forests of Rriti•h Oulnnn, Georgetown, 190'l, p. 15. 
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THE CARBON SHOWN IN PLATE 111 , AS FINALLY BROKEN INTO PIECES FOR DRILLS. 

1, 1 :.. Inner sides of upiiet part of the carbon shown on Plate Ill, fig 2; 1, the entire third largest piece of carbon 
b·oken into piece; th .it we•j!h fr0m th rei: to four carab l'aCh, th~ siz~:a iener,tlly u~ed fvr diamond drdl-a. 
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rush of the undesirable element that has greatly impeded operations 
at some of the gold mines, and thus there is a compensation. 

Plans are under consideration by the Colonial Government for 
opening a road from the terminus of steam navigation at Potaro to 
the still water a.hove the Ma.zaruni falls, which is already traversed by 
a steam launch. Another proposal is for a light steam or electric 
railroad extending the Caburi road, which has been built for some dis­
tance above Bartica. This is in the line of United States Consul 
Moulton's suggestion referred to in the last report of this Bureau. 

No less than twenty-seven companies are engaged in mining, and 
have •'declared" diamonds dµring the year; but only fourteen of these 
have reported over 100 stones. The greater part of the production 
baa been by Messrs. Armeny & Fogel, 55,608 stones; the British 
Guiana Company, Limited, 27,557; the Maza.runi Company, Limited, 
26,280, and the Marshall Syndicate, 14,045. The customs returns 
show an export for the year covered, of 9,822! carats; if the bulk of the 
stones obtained have been exported, their size would appear to average 
only about one-third of a; carat. No data are given as to this point. 

The following are the returns supplied by the British Guiana a 

Department of Mines as to diamonds and other precious stones (evi­
dently nearly all diamonds) produced during the past year, showing 
the monthly output: 

Production of diamonda and preciou.a Btona in Britiah Guiana in 190£, by monthl. 

Month. 

January . . •. •. . •• .. • .• ••...••... •..... •• •••• •• ••• •• .. ••••• : ••••• ..•.•• ••••••••.••. . 
February . .. •. .. ..... .•.. . ••. . •. .. . .. •. .• •. . . . .• ••• .... . .. •.••.. . •••• . ••••. •• •••• . • 
March . .. .. . . .. •. .. •.. •. . . . .•. •• . .. . •.. .• .•• • .. . ..• . .. . •. .••. . .•..•.•... . •. ..• ..... 
April •. .•..•••..... .. . . ... •...••.. . . . •.. . .. •.••...•• ..• •••••••• •••• ••.•. •• •• .• .•••• 
May ••••... . .. •.... •... .... ••.•... •. . . . . ••••••. •••• . •••• . . ••..••• •••• •..•• . •••..•. . 
June ••••••• • •••• .•.. . •. . .• • . ••• ••• ••..•• ••• • •••• •• • •• ••• ••••••• ••• ••••••••• ••• • . ••• 
July ••..... .....• .• •. •.• . •. . .• .. •.. . .. .. •.. . •.. ..••••.• . •.• .. •. . .•. ••.•• . . . .•• . . •. . 
A11g118t ••••• ••• ••••• •••• ••• ••• ••• .•• • .• ••••• ••••••• ••• ••••• •••••• •••• ••• ••••• •••• •• 
September . . . .. .....•• ..•.. .. •.... ...• .• •• .. ...••.... . .. •.. ... . .. . . .• •••••. ••.. . .•• 
October ••..•... .... . .. . .. . . . ....•. . . •••• ... •• •. ••..• .• .• •. •. •.. ... ... ••.•• ••. ...•• . 
November •. . ...... ..••• ... •...•. •..•.. •. . . ..•. ..... . . . ••....•.• • .•.••. •••. •.. . . •.. 
December ...•.. . .... •..... •. ••. . ... •• •. ••..• . ... . .. ••. . •...••• .•..• ••••• •. •.••••. . 

Total •••.•••. .• ••••.•• •. •• .•.••••• •.. ••....•. •.•. •... •..•.• •..• .... ••.... •... 

Number. 

11,263 
12,403 
14,0'lO 
22, 914 
10,474 
21,042 

6,562 
24,876 

10, 887 

15,680 

18,870 
10, 418 

172,844 

Weight. 

lbraU. 
l,098l 
l, 1761 

1, 2611 

l,616H 
763 

1,0C7 

881 

l,8fi8h 
6171 

7fi4.R 
9011 

96ltl 

11, 718t 

It thus appears that the 172,844 diamonds give an average of nearly 
15 stones to the carat. 

INDIA. 

The Mining Journal (London) for February 28, 1903, has accounts 
from its correspondents as to gem mining in India. Although that 

a The Mining Journal (London). February 7, 1900. 
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country has been so long renowned in history and tradition as the 
source of gems, little is now being done, save the ruby mining in 
Burma. The diamond industry is practically dead. Work is still 
carried on by the Madras Diamond Company, at Vajrakarur, hut no 
output is reported for 1902. In the alluvial mines of the Bundelkund, 
in central India, the last returns were of 169 carats, in 1900. 

BORNEO. 

Diamonds have long been known to exist in southwestern Borneo, 
in the region of the Landak River near the mouth of the Seran River. 
A piece of so-called serpentine has been there obtained which incloses 
a diamond apparently in its true matrix. · The Rajahs of Panembohan 
and Pongerans possess an immense belt studded with diamonds, said 
to be from this district, one stone weighing 67 carats. It is a peculiar 
belief of the natives that the gold and diamonds in the earth are a sort 
of bank, and should be worked only when they themselves nee~ money, 
since they believe that gold and diamonds are always there when they 
desire them. · The great Borneo diamond of Mattam, said to weigh 367 
carats, is believed to be from this same region. During the last year 
the entire district has been examined by competent engineers, and an 
effort is now being made to exploit it systematically. 

In the last reporta of this Bureau an abstract was given of the ac­
count by M. Gascuel of the diamond region of southeastern Borneo .. 
[In this abstract the word "northern" occurs in two places for "south­
ern" by an error noticed too late for correction.] The account dealt 
principally with the Bandjoe-Irang district and the valley of the Mar­
tapoera, an affluent of the Barito, but mentions other less-known dis­
tricts in the same portion of the island. A recent article, referred 
to in the Geologisches Centralblatt,b and taken from the Dutch of 
H. E. D. Engelhardt/ on the Doessonlaender district of southeastern 
Borneo, mentions the occurrence of diamonds and gold along the tribu­
taries of the Barito, especially on the Mewien and the Djoeloei, left 
and right branches, respectively, of that stream. 

NEW SOUTH WALES. 

Mr. George W. Card, F. G. S., curator and mineralogist of the 
Geological Survey of New South Wales, has recently described very 
fully the eclogite-bearing breccia from the Bingera diamond field,d 
which is of so much interest in its relation to the occurrence of the same 
rare rock in the "blue ground" of the African diamond mines. This 

o Production or Precious Stones, extract from Mineral Reeources U. 8. for 1901, U. 8. Geol. Buney. 
1902, pp. 13-19. 

b Geol. Centralblatt, vol. 2, No. 23, p. 798, December 1, 1902, Lelp&fg. 
o BlJdragen tot d . Taal-, Land·, en Volkenkunde v. Ned. lndle, 6 Volgreeu, 8, d. (D. LTl.), 1901, pp. 

17~222. e'Gravenhage Mart NIJhoff. 
d Records of the Geological Survey of New South Wales, vol. 7, pt. 2, lllO'J, pp. 29-39, Pie. lX-XI. 
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peculiar breccia has a close resemblance to the diamond-hearing rock 
at Kimberley, and like it, occupies a vertical "pipe" or chimney, 
piercing through sedimentary beds, and is itself traversed by basaltic 
dikes. The locality is at Ruby Hill, 12 miles south of Bingera, and 
has been described by the Government geologist, Mr. E. F. Pittman, 
in the Mineral Resources of New South Wales.0 The occurrence of 
diamonds in this eclogite breccia, or at least in very close association 
with it, and the recent recognition of the same fact in South Africa, 
give it extreme interest. The eclogite occurs in howlders and frag­
ments in the intruded basalt and largely in the breccia, from which 
MT. Card thinks that it may have been ta.ken up by the basalt. The 
breccia. consists of pieces, large and small, of melaphyre, claystone, 
and eclogite, embedded in a. granular mass composed largely of 
minerals liberated by the decomposition of the latter. The masses of 
eclogite a.re seen to be altering from without into the greenish earthy 
mass of the decomposing breccia. Of the liberated minerals, pyrope 
garnet is the mm!t abundant, then a green pyroxene, a little feldspar, 
occasional quartz, pleouaste, zircon, and perhaps cyanite. There is 
much secondary calcite and some magnetite. The whole is singularly 
like the African mixture. 

Mr. Card goes into a. detailed discussion of the modes of occurrence 
of all the components both of the eclogite itself and of the basalt and 
the breccia containing it, and also of their processes and products of 
alteration, illustrated with plates of microscopic sections. The paper 
h! one of great interest both as a study of a.Iterations in a rare rock 
and in connection with the recent- views of Profeiisors Bonney and 
Crookes on an cclogite source for the Kimberley diamonds. 

Within the last few yea.rs quite extended discoveries of diamonds 
have been ma.<le in New South Wales, and considerable work has been 
done by individuals and by companies. But the diamonds, though 
brilliant and remarkably hard, are all small, and the Australian yield 
can not therefore become of great importance. The modes of occur­
rence, however, are interesting. The mining region is somewhat 
extensive, and there are half a dozen principal centers or " fields" 
located in the northern central part of New South Wales, chiefly in 
the counties of Hardinge and Murchison, a little north of south lati­
tude 30, and in about longitude 151 east. 
· In most of these fields the occurrence is much like that familiar in 
California, in old river gravels which have been covered and protected 
from erosion by flows of Tertiary basalt. The diamonds are scattered 
more or less abundantly through these old gravel beds, with gold, 
stream tin, and various minerals often found in such associations; and 
occasionally the gravel is cemented by iron oxide into a sort of con­
glomerate, recalling the Brazilian ca.scalho; but there is no indication 

a Mineral Re'<lmrces of New S<ll'th Wales for 1901, J•p. m-2116. 
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of the original source. At one or two points, however, they have 
recently been traced to outcrops of a volcanic breccie., closely resem­
bling the African. This is the case e.t the Ruby Hill mine, a.bout 12 
miles south of Bingera, and is also reported e.t the Mittagong mine, 

· though the latter has not been much investigated. a As in Africa, dikes 
of basalt are found traversing the breccia. The point of especial 
interest, however, is the fact that in the breccia, and also in the dikes, 
occur pieces and irregular mass~s of the same rare and hard rock, 
eclogite, above referred '. o in connection with the le.test phases of the 
discussion as to the source of the African diamonds. It does not 
appear that any diamonds have yet been detected in this material 
itself; but its presence under similar circumstances is of great interest, 
and gives hope of light being shed on the whole question by fuller e.nd 
further investigation. 

QUEENSLAND. 

The diamond discoveries in New South Wales he.ve been repeatedly 
noted in former reports of this Bureau, but no diamonds have been 
found in the ad]oining province of Queensland until quite recently, 
when a single crystal has been obtained and a few others are reported. 11 

The stone was found in the "sapphire wash" of the Anakie sapphire 
district, elsewhere described in this report (p. 35), at a point in it.8 east­
ern portion a little south of Policeman Creek. The sapphire miners 
ha,·e been in the habit of mixing a few pale and off-colored stones in the 
lots that they sold, and an investigation as to this was undertaken by 
the Queensland Geological Survey .. The diamond, unrecognized and 
taken for a white sapphire, was found among a group of such off-colored 
stones shown to Mr. Dunstan of the survey, by Mr. McCrystal, who 
operates the claim where it was found. He thinks that other similar 

. stones have been sent awe.y by the miners e.s of little value. Th~ dia-
mond is a crystal of li carats, flawless and colorless, and in form is an 
octahedron, with faces of the trisoctahedron and hexoctahedron. It 
was found at the bottom of the layer of sapphire wa.&h, which was 
clayey and full of bowlders, and which contained also blue and green 
sapphires, corundum, pleonaste, zircon, and quartz pebbles. The 
sapphires are believed to have come from e. basalt, which spread over 
much of the region in Tertiary time, but is now largely decomposed, 
save as it forms tho capping of some scattered high hills. The coun­
try rock beneath consists of very ancient schists and granites. Nothing 
can be judged as to the source of the diamond as yet, and.it seems 
pretty clear that there is no frequent or important diamond occur­
rence in this region. 

a Pittman, Mlncrnl Re.'!Ources New South WalCI!, 1901, pp. 392-396. 
b Dunstan, B., Report on the Sapphire Fields of Anakie: Queenaland Geo!. Snrvey, Brlab&ne, 190'2, 

p. 19, and Pl. II, fig. JO. 
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SIBERIA. 

Two small diamonds have lately been obtained from new localities 
in Siberia., in the alluvia.I gold mines of northern Taiga, department of 
Yenisei. The first was discovered in 1897 in the gold mine of Ba.la.din, 
on the Melnitschnaia, a tributary of the Pit River, itself a right-hand 
aflluent of the Yenisei.0 The second has been described in two or 
three articles by P. Jeremejev6 and L. Jascewski,e with some dispute 
as to the precise locality, but it is from one of the gold mines of the 
same neighborhood. This is a colorless, transparent crystal, flattened 
in form and twinned in structure, weighing but 0.13 gram. Its 
crystallography is given in detail hy Jascewski in his article. 

An "Index of Minerals which occur in the Mining Districts of the 
Ural Mountains" has been published by W. P . Ya.rkov.4 In this paper 
diamonds a.re mentioned as found in the mine of the Chariton Mining 
Company on the river Da.nkowka. (a tributary of the Serebrianaja), 
about 3 miles from the Serebrjanovski factory, and at the Nikolai­
Swjatitelski mine on the river Issa (district of Goro-Blagodacl). Their 
occurrence is not described, but it is presumable that they are found 
in connection with gold placers; and as nothing is said of their size or 
frequency, they a.re doubtless small and rare. Microscopic diamonds 
were also recognized as long a.go as 1871 by Prof. P. W. Jeremejev, 
from the Schischim Mountain, near the Kusinski works (district of 
Zlatoust), but their interest is purely scientific and in no wise practical. 

As to the finding of diamonds in the U rat region, moreover, a. recent 
article by N. Wyssotzky on the gold mines of the Kotschkar district,' 
mentions them as sometimes occurring with gold in the sands, together 
with topaz, beryl, chrysoberyl, euclase, chrysolite, garnet, tourmaline, 
eya.nite, rutile, corundum, and smoky and amethystine quartz. 

The occurrence of the diamond in the Ural country was for a long 
time questioned, but at various times for seventy years pa.st small 
diamonds have been found in or in close proximity to the platinum 
and gold \Vashings of the Ural Mountains. Some two hundred stones 
have been obtained hereabouts, but all of small size. A description of 
these occurrences has been given by the writer in the Journal of the 
Franklin lnstitute.f 

In a collection at Nijni-Tagilsk the writer saw a small white crystal 
weighing one-third of a. ca.rat, a. twinned hexoctahedron, which wa..'! 
pronounced phena.cite by a local mineralogist, who had taken its spe-

o Glinka, Verb. RWlll. min. Gee. St. Peteniburg, (2), vol . SD, 1897, P~t .. p. 75. 
I> Boll. Acad. Sci. Bt. ·P~tefl!boorg, (5), vol. 9, 1898, Prot., pp. xiv, xv; RU89. Auszug In: Verb. RtlllB. 

min. Gee. (2), vol. 86, 1899, Prot., p. 34. 
c Verb. RWlll. min. Ges., (2), vol. 36, 1899, Prot., pp. 42, 43. 
d Bull. Ural Soc. Nat. Sci., Ekaterlnbourg, vol. 22, 1901, pp. 26-36. 
e Centralblatt fllr :Mlneralogle, Geologle und Paleontologle, No. 11, 190'l, Stuttgart, pp. :Ur.-346. 
I Jour. Franklin Inst., 1898, p. 23. 
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cific gravity, but which the writer identified as a small opalescent 
white diamond, similar to those from the Bagagem mines in Brazil. 
It was found in a small brook near the village of Kalstchi. 0 The 
existence of pyrope garnets here and their frequent finding seem to 
favor the theory of the presence of diamonds, although some of the 
Russians believe that the man who found the diamonds for Humboldt 
had really deceived him. The pyropes, however, are frequently asso­
ciated with diamonds, and to a certain extent would suggest their 
occurrence. 

The California diamond district in Trinity and Del Norte counties­
the Del Norte-Smith River occurrence-presents a resemblance to this 
Ural region in the great frequency of platiniferous and chromiferous 
gold sands in upper California, Oregon, and northward, which would 
suggest the advisability of further search for diamonds. Very minute 
diamonds have been found in these sands, but it is possible that larger 
ones may be encountered. In this connection it is well to recall Prof. 
J. F. Kemp's statement that ''minerals associated with the platinum 
nuggets are the familiar ones which have been so frequently studied 
in connection with the much more abundant gold-bearing placers. The 
commonest ones are gold, silver, copper, iridosmine, and other members 
of the platinum group-chromite, magnetite, menaccanite, garnet, 
zircon, rutile, small diamonds, topaz, quartz, cassiterite, pyrite, and 
epidote. Almost any mineral of high specific gravity which is com­
monly met in rocks may be expected to appear in the pannings." 1> 

Hence it is advisable to look for the heavier gem minerals, including 
the diamond, in the tailings of platinum wruihings. 

NoTE.-With regard to the discovery of a single diamond in Bohe­
mia, in connection with the pyrope garnets at Dlaschowitz, see under 
Pyrope, Bohemia and Saxony, p. 838. 

aJour. Franklln Inst., September, 181l8, pp. 28-:U. 
b Bull. U. S. Geol. Survey No. 198, 190'J, p. 24.. 
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CORUNDUM GEMS. 

SAPPHIRE. 

MONTANA. 

The sapphire locality on Cottonwood Creek, Montana, noticed in 
the report of this Bureau for 1896, a has recently been investigated by 
Mr. J. M. Jamieson, and in June, 1902, he discovered, at the head of 
the main fork of Dry Cottonwood Creek, the source from which the 
sapphires of that locality were derived. He does not state the char­
acter of the rock, which is doubtless an igneous dike, but says that it 
is a ledge some 200 feet wide, traceable for 3,000 feet, and contains 
sapphires and garnets. Little development has yet been made, the 
deepest cut being about 8 feet, but Mr. Jamieson proposes to exploit 
the locality further very soon. He states that sapphires were found 
in the bed of the creek about thirteen years ago {1889), but that the 
ground along the creek was too flat for placer mining. Interest was 
revived, however, and some little work done, when the other Montana 
localities, at Y ogo Gulch and Rock Creek, began to attract notice. 
Nothing important has thus far been done on Dry Cottonwood Creek. 

QUEENSLAND. 

The occurrence of sapphire-bearing deposits in Queensland has been 
known for over twenty years, but only lately have they begun to 
attract attention. A report was published concerning them in 1892, 
by Dr. R. L. Jack,b and an extended account has recently appeared, 
by Mr. B. Dunstan, assistant Government geologist of Queensland. c 

The location of these deposits, which are best reached from Anakie 
station on the Central Railway, is between south latitude 23° and 
23° 30', west of longitude 148° east, and east of the Drummond Range 
of mountains, which runs a little west of north, leaving the great 
dividing range of central Australia, that trends north toward Cape 
York Peninsula, at about latitude 26° and longitude 147°. 

The deposits are in an ancient alluvium, and occur chiefly in lines 
or bands parallel to the present water courses but somewhat above 
them. These slightly elevated ridges are old stream gravels which 
present a curious likeness and unlikeness to the ancient gold gravels 
of California. Like them, they represent former valleys filled by 
basaltic flows, but, in contrast to them, the gravel consists largely of 
the decomposed basalt, the matrix of the sapphires, which has been 
almost completely removed by disintegration and does not form a pro-

aElghteenth Ann. Rept. U. S. Geol. Survey. pt. 6, 1897, p. 22. 
I> Jack, R. L., Report on Sapphire Depoeite and Gold and Sliver l\Unee near Wltherafteld; Brlabane, 

189'2. 
~ DnDBtan, B., The Sapphire Fields of Anakle, 26 pp., with mape and plate!!; Geol. Survey Qnee11&­

land, l!IO'l. 

Digitized by Google 



830 MINERAL RESOURCES. 

tecting cap. The protecting element has been supplied by bowlders 
and masses of an extremely hard siliceous rock of Cretaceous age that 
partly filled these valleys prior to the basaltic flow, and this covering, 
though broken up and strewn along the valleys, has even then so resisted 
wear as to preserve, between and beneath its broken masses, the sap­
phire alluvium of the decomposed basalt from entire removal. The 
miners look upon these bowlders of "billy," as they call it, as a sure 
sign of sapphires, and even as the source whence they are derived. 

The sapphires themselves occur in u. variety of crystalline forms. 
which are illustrnted in the plates, and in many shades and hues of 
color, but not in the deep reds and blues most prized for jewelry. 
Greens, yellows, and light blues, with much dichroism, are frequent, 
and many of them are very beautiful. In this variety of delicate and 
peculiar colors they resemble the sapphires of Rock Creek, Montana. a · 

Mr. Dunstan believes if they were more freely announced as Aus­
tralian stones, and their peculiar features were emphasized as such, 
that they would soon command interest and acceptance, instead of the 
doubtful and partial favor that they have thus far had when brought 
into competition with gems of more conventional color from old and 
standard localities. 

An interesting account is given, illustrated by a peculiar colored 
plate, as to the induence of strongly marked dichroism on the colors 
of gems, according to the direction in which the "table" or face is 
cut. The plate shows the widely different hues obtainable from the 
same crystal in this manner-a point of extreme importance to the 
lapidary and gem dealer. He 1mggests the advantage of a more gen­
eral use of the dichroscope by those engaged in such business, and 
figures and describes a simple form of the instrument. This pleoch­
roism is marked in the blue Ana.kie sapphires, is less so in the green 
ones, and is not observable in the yellow. 

The colors found a.re carefully described, and Mr. Dunstan proposes 
the name Oriental peridot, instead of Orienta.I emerald, for the deeper 
green stones, and Oriental chrysobery 1 for the light yellowish greens. 
The blues vary much in depth of color, but the real corndower tint is 
not found. Red is very rare, and the purple (Oriental amethyst) also, 
but sometimes very fine. 

The sapphire wash is usually a more or less clayey material, with 
bowlders of basalt and "billy," and is sometimes overlain by more 
recent alluvium. Many minerals occur with the sapphires, notably 
pleonaste and zircons, the latter sometin1es of gem quality. One 
diamond was found, elsewhere described in this report. The sapphires 
are obtained in much the same way as gold, only that sieves are used 
instead of the pan. The coarser gravel and the fine material are thus 
removed, either by washing or jigging, according as water is accessible 

a Mineral Rceources U. S. for 1900, U. 8. Geo!. Survey, 1901. 
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or not, and the smaller gravel picked over for sapphires by band. Dr. 
Jack, in his former report, stated that he obtained from a ton and a 
half of wash dirt " 254 stones of from 3 to 179 carats each, and weigh- • 
ing in all 3,289 carats." This would give nearly 13 carats as the u vcrage 
weight. Mr. Dunstan, however, think!:! this much overestimated, and 
has hardly found even one-half of Much results. 

Values and statistics are difficult to obtain. From one hundred to 
two hundred men are working throughout the region, with the fluctu­
ating success of prospectors and pioneers. The gems, too, arc variable 
in value, from not having yet been "~tandardized," and hence are not 
like gold, the amount of which obtained by a day's work is at once 
easily estimated at fixed rates. Mr. Dunstan judges that the amount 
realized thus far by the miners for stones sent from the Anakie fields 
may be about £10,000. He regards the prospects for permanent 
production as being very good. Much of the country is yet unex­
plored, and new discoveries are constantly being made. 

CORUNDUM. 

CONNECTICUT. 

Corundum with carlx>n.-A singular occurrence of corundum asso­
ciated with carbonaceous matter is reported at Barkhamsted, Conn., 
by Prof. B. K. Emerson, of Amherst College, in the American Jour­
nal of Science for September, 1902.a The corundum forms a hed 
between 2 and 3 inches thick, very pure, dark blue or blue-black in 
color, with occasional patches of pistachio green. It is granular, 
glistening, and resembles the emery of Ceylon. The specific gravity 
is 3.64. When magnified it is seen to consist of elongated grains. 
Through it are scattered small, stout prisms of cyanite, and it is densely 
penetrated with a coaly substance intimately mingled with the corun­
dum in trains and rounded balls. ''This carbonaceous matter," says 
Professor Emerson, "has been evidently introduced in an oily or tarry 
condition, and has been inspissated in place; and the abundant graphitic 
matter in the garnet" (see under Essonite, p. 42) "gives indication 
of the same origin." This corundum occurs in association with 
cyanitic mica-schist and fibrolite gneiss at Barkhamsted, Conn., where 
the latter rock carries the singular graphite-coated garnets described 
on page 42. 

RUBY. 

BURMA. 

A recent article on Burman ruby mines, by G. Eisfelder,b develops 
little beyond what had already been given by English writers. He 

a Am. Jour. Sci., 4th eer., vol. 14, No. 81, pp. 230-2.36. 
I> Burma rub7 mining: Berg· und hiittenm. Zeit., No. 1, 11K1l, pp. 1-8. 
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regards the old Mogok region of Upper Burma as still the most 
important, more so than the ruby mines of the Nanya.deik precinct in 
the Myit Kyina district, or those near the Sagiu-mount in the Mandole 
precinct. The rubies are found in a mass called by the natives" byon" 
(clay), considered by C. Barrington Brown and Professor Judd a to be a. 
residual product of decomposed crystalline marble, which contains 
also sapphircii, spinels, and tourmalines. The marble, mostly coarse 
granular, is supposed to be developed by contact metamorphism from 
a dolomitic limestone, which belongs, as Professor Noetling has stated, 
to the Upper Carboniferous. Limestone of this kind is found in many 
places unaltered, while at other points it appears changed into marble 
from penetration by eruptive rocks. The clay containing precious 
stones mixed with sand is found lying on the sides of the valley, and 
also occupies large depressions :-;ometimes to the extent of a kilometer, 
which frequently penetrate the limestone itself as cavities. The same 
name (byon) is also applied to the ruby-bearing gravel bed underlying 
the alluvial deposits throughout a large extent of the Mogok Valley. 

Rubies are the only important gem product of India at present, and 
these are confined to Upper Burma. In the Mogok Valley the Bt.tr·ma 
Ruby Mining Company, Limited, is at work actively, and has · ro­
duced 210,784 carats of rubies, 9,786 of sapphires, and 10,241 l ~ ~ 11i­
nels, as the output of 1902. The workings are open excav11tio11;,; lo 
and into the ruby-bearing gravel to a depth of 50 feet, and present a. 
resemblance to the early stages of the Kimberley diamond mines, 
though of course the conditions of occurrence are widely different. 
The "byon "or gem gravel is raised to the surface by eudleP· rope 
haulage, crushed in rotary pans, and the gems finally separated by 
pulsators and hand picking. It seems remarkable that the company 
bas not introduced the grease separator, which has proved so effective 
in place of hand picking at the African mines. Besides these large 
workings of the company, a numher of small ones are let to natives, 
who pay a royalty on the product. In view of the ease with whkh 
valuable gems are secreted, this can hardly be a profitable arrange­
ment for the company, but it is probably maintained chiefly as a con­
ciliation to the native interests, as prior to the British occupation the 
nath-es had worked the alluvial deposits for generations and regarded 
it as a right. 

A writer in the Allahabad Pioneer Mail points out that fuel in the 
vicinity of the Burma ruby mines has now become exceedingly scarce, 
and bas to be brought from a considerable distance. In the near 
future it is probable that au electric plant will be introduced, as ext.en­
sive water power exists to furnish an abundance of electricity should 

a The rubies of Burma and 8J!llOCiatcd minerals: Trans. Royal Soc. of London, vol. 187, A, pp. 151-
228; Seventeenth Ann. Rcpt. U. s. Geo!. Survey, pt. a, 1896, pp. 906-907; and Eighteenth .\nn. Uep'­
U. S. Gcol. Survey, pt. S, 1896, pp. 19, 20. 
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it he desired. The Mogok ruby district is by no means exhausted, 
but new regions have also been discovered, notably in the Chin coun­
try some miles to the southwest, and it is believed that this district 
will prove as important a factor in ruhy production as that of Mogok 
itself. 

R1'Jyy trade in Burma.-A recent article in Le Diamant, Paris, 1902, 
gives account.'! of the Burman ruby trade and of the native cutting. 
The estimated value of rubies sold annually in Mandalay amounts to 
$1,000,000 (30 lakhs of rupees). The leading gem dealers of Amster­
dam and of Paris have agents who deal directly with the Shana, and 
the finest rubies are destined for the French capital. The traffic is 
conducted in peculiar ways, very interesting to the foreign observer. 
Certain conditions are rigorously maintained, as to the time of day for 
examination and purchase, and a system of signs for barga.ining and 
agreement. 

In examining rubies, the Shans never use artificial light, holding 
that full sunlight alone can bring out perfectly the color and brilliancy 
of the ge~. Sales must therefore take place between the hours of 
!) nnd 3, and the sky must be clear. 

The purchaser, placed near a window, has before him a large copper 
plate. The sellers come to him one by one, and each empties upon 
the plate his little hag of rubies. The purchaser proceeds to arrange 
them for valuation in a number of small heaps. The first division is 
into three grades, according to size: (1) Those of 3 grains or less; (2) 3 
to 6 grains; (3) 6 to 10 grains; any larger stones are set a.side to be 
valued separately. 

Each of these groups is again divided into three, according to color, 
the first quality being called extra red, the second pale, the third 
dark, or poorly colored. A further division is made, again into three 
grades, according to shape: (1) Those which will cut well; (2) those 
that will lose more than half their weight; (3) those that can not be 
cut, but only polished (rounded). There are thus 27 grades in all, 
besides the larger ruhies that are estimated singly. 

The bright copper plate has a curious use; the sunlight reflected 
from it through the stones brings out a color effect with true rubies 
different from that with red spinels and tourmalines, which are thus 
easily separated. 

The buyer and seller then go through a very peculiar method of 
bargaining by signs, or rather grips, in perfect silence. After agree­
ing on the fairnes8 of the clll8sifications, they join their right hands, 
covered with a handkerchief or a flap of a garment, and by grasps and 
pressures, mutually understood among all these dealers, they make, 
modify, and accept proposals. The hands are then brought out, and 
the prices are recor<:led. 

The larger single stones are valued according to color and shape for 
MR 1902--53 
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cutting, the very fine ones bringing high prices. A ruby of 36! carats 
fron1 the Mogok mine some years ago brought U0,000 rupees ('30,000) 
at Calcutta. 

Cutting is an important industry . at Mandalay, and the Burmese 
workmen have remarkable skill, especially in arniding loss in weight. 
European cutting they corn~ider very wasteful, and at Mandalay a man 
would not be employed who StWrificed more than one-fourth of a ruby, 
while at Antwerp a loss of two-thirds is not uncommon. The tools are 
extremely simple. The stone is first shaped with a small steel chisel 
and wooden mallet, as far as possible according to its cleavage. The 
facet-; are then ground and polished on a copper wheel with ruby dust, 
the stone heing held with wax or lac on a cun·ed piece of ox-horn. A 
month or six weeks may be m·~mpied in cutting and polishing a ruby 
of 1 carat. · 

The pale Rt.ones, cut rounded (cabochon) with a concave base, are 
much m1ed for ornamental work, especially upon gold vessels. The 
luster of the gold beneath appears to enrich and darken the ruby and 
give it the true pigeon's-blood color. 

EORNEO. 

Ruoy and i;apphire eurundm11 are reported as occurring in Borneo, 
in an llrticle by Fr. W. Voit from geological and mining notes in the 
eastern part of that island." They :u·e found in small pieces, asso­
ciated with gold, in the beds of mountain streams tributary to the 
Pasir River in the sultanry of that name. It is notable that the asso­
ciated gold occurs only in the lower portioni,; of these little rivers, and 
in wire-like and "toothed" (crystalline) forms, not rolled, a fact indic­
ative of a near source; but no particulars are given as to the corundum.· 

RUBY UNDER ULTRA VIOLET LIGHT. 

In 1902 M. Chaumet read a paper before the Academic des Sciences 
de l'lnstitut, Paris, concerning an important result attained wit-Ji rubies 
by experimentation with violet light similar to that tried on diamonds, 
as already mentioned. The Burmese rubies have a higher value than 
those of Siam, although in outward aspect they differ so slightly that 
even expert8 may easily fail to distinguish them, and no precise defini­
tion of their difference can be given. The radiograph affords no aid, 
hut M. Chaumet finds a marked distinction under the action of violet 
light. The Siamese rubies allow the violet rays to traverse them, with 
little or no fluorescent effect; hut the Burmese stones all fluoresce 
markedly and present a vivid rt>d glow. By this means the gems 
from the two sources, however mingled, may be easily separated. 
Dr. Charles Baskerville and the writer are examining all the gems of 
the Morgan collection with this light, the Roentgen rays, and radium. 

a Berg- und hUttenm. Zelt., N08. 38, 89, 1902, pp. 445-459. 
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BERYL AND EUCLASE. 

SIBERIA. 

N. Orlow describes a new locality of beryl in oostern Siberia, near 
the Mongolian frontier, on a tributary of the Yasakin River.a The 
beryl occurs in veins of pegmatite, which, at the point where the beryl 
is found, pa.'!:; into a mica schist. The crystallography of the beryl 
is described, and some optical anomalies noted, which the author 
attributes to an intermixturc of euclase, as indicated by analysis, to 
an extent of about one-fifth. This euclase admixture appears to 
increase from the centrnl portion of the crystals, where it forms only 
one-fifteenth part, toward t.he exterior, where it seems to constitute 
an outer zone, which is optically biaxial, while the central portion is 
normal. 

GERMAN EAST AFRICA. 

W. Bornhardt and B. Kuhnb mention beryl in long light-green 
crystals, occurring in pegnmtite, in the district of Namaputa on the 
l\fuiti River, tributury of the Rovuma, in German East Africa. 

TOPAZ. 

WEST AUSTRALIA. 

A remarkable discovery of topaz ha:-; heen announced by Mr. E. S. 
Simpson, mineralogist to the Geological Survey of West Australia,c 
and fuller particulars are given in a subsequent letter to the writer. 
The locality is in the Coolgardie gold field, and near the town of Lon­
donderry; the occurrence is in a dike of \·ery coarse pegmatite, trav­
ersing amphibolite rock. The composition of the pegmatite is peculiar 
in that the mica is mainly lepidolite, and that topaz is present in large 
amount. The lepidolite is of amethystine tint, and has been found in 
sheets up to a foot square, or even more. Analysis shows it to be a 
true lepidolite, but almost anhydrous, and with rather less potash and 
with more soda and lithia than usual. The topaz is de&cribed by Mr. 
Simpson, in his letter, as in enormous rude crystals, up to 6 feet long 
and 2! feet across. The rock has been disturbed and broken by suhse­
q uent geological action, so that the minerals are much fractured and 
crushed, and the topaz crystals have been rendered white and opaque 
on the exterior and along numerous cracks and fissures. Within they 
are pale blue and transparent, but so much broken that only small 

oVerh. Rul!8. min. Ges. (2), vol. 87, 1899, Prot., pp. 48-49. 
bJlomhardt, W., Zur Obcrlllichcnges!altung und Geologic Dcutsch-OtltufrlkM, Berlin, 1900 (cf. 

Z~ll':chr. f. Krystal!. u. Miner., vol. 36, pt. 4, Lclp7.lg, 190'l, pp. 420, 421). 
<Simpson, Edward L., Bull. Western Austrnlla Geol. Survey No. 6, !l\'O., 89 pp., and plates; Perth, 

190'l. 
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pieces of gem-material are procurable; these are so light in color 88 

to appear like clear white topazes. Mr. Simpson hopes that perhaps 
further opening of the rock may reveal mate1;a1 in better condition. 
An analysis is given, whfoh shows the mineral to have the composition 
of a normal topaz. 

ZIRCON. 

QUEENSLAND. 

Zircons, mmally small, hut sometimes of gem quality and good size, 
are found with the sapphires, elsewhere described (iree p. 34), in the 
ancient alluvium, the sapphire wash, of central Queensland.a Some 
of them are colorless, with brilliant luster and rounded faces, and 
have quite naturally been mistaken for diamonds, but the majority 
are of va1ious shades of b1·own and red. One large, red piece yielded 
a cut '"hyacinth" of 15 carats, but those uniting size, transparency, 
and rich color are scarce. 

Zircon, in regard to its color, hll.8 long been known to be sensitive 
both to heat and to :'lunlight, and the statement8 ma.de in the report of 
Mr. Dunstan are of special interest in this respect, as definite accounts 
from a. new locality. He says that these color changes are very 
marked in some of the zircons of the Anakie district, so that paling of 
tint is caused sometimes in stones that have been carried a.bout in the 
pockets of miners, apparently by the mere warmth of the body, and 
that gentle heating is actually resorted to in order to render lighter 
the tint of zircons that a.re too dark. 1 f the heat is slight, the former 
color may return as the stone cools; if too strong, the stone is decolor­
ized entirely and permanently. The change may affect only the depth 
of color, but it usually renders the reds more or less brown. A remark­
nble fact, however, is that no such effects are produced, according to 
Mr. Dunstan, by the heat employed by lapidaries in cementing gem 
zircons to the holder for cutting and polishing, nor by the heat of the 
friction involved in those processes, though to this last point he does 
not refer directly. 

lnsolation also changes the color, but its effect is usually temporary, 
the original tint returning. One very interesting c.ase is noted, that 
of a. stone decolorized by heat, which partially regained its color after 
exposure to sunshine. 

The whole subject of the effect of heat and sunlight on color is one 
deserving a careful scientific investigation, which has never been made. 
1 t would furnish a most interesting field for study and experiment, 
both as to zircons and as to other gem stones. 

a Dunstan, B., Tho Sapphire ~'iehl• of Anaklc: Geol. Survey, Queensland, Brisbane, 1902. 
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GARNET. 

ESSONITE. 

CONNECTICUT. 

Prof. B. K. Emerson, in the American Journal of Science for Sep­
tember, 1902, a de.~cribes a very peculiar occurrence of essonite garnet, 
partly coated and penetrated with graphite, at Barkhamsted, · Conn. 
The garnets form a surface-layer on a bed of fibrolitic gneiss, and 
appear as large dodecahedral crystals, as much as 2 inches in diameter, 
much grown together. The faces are dull and cavernous, sometimes 
inclosing grains of ealcite, and Professor Emerson thinks that the crys­
tals developed from the gneiss 1mrface into an overlying bed of calcite, 
since removed by erosion. In color they are pale yellowish, largely 
weathered to gray, and more or less covered or blotched with dull 
black graphite. This graphite stain extends below the surface for 
about half an inch, and there cease8 ahruptly, the plane frequently 
passing through the middle of the crystah~ of garnet; the graphite 
also rum~ farther into streaks and wedges. The real essonite is little 
more than an exterior zone or shell, however, the mass of the crys­
tals proving under the microscope ro IJe largely compos~d of a mix­
ture of wollastonite, calcite, quartz grains, and diopside. The whole 
occurrence is very peculiar. 

RHODOLITE. 

NORTll . CAROLINA. 

The beautiful rhodolite garnet of Cowee Valley, in Macon Co•mty, 
N. C., has been extensively worked during the last year, the total 
output being estimated at $1,500, 11.8 against $27,000 in 1901. Mr. 
William E. Hidden, who has been actively interested in the develop­
ment of the rhodolite, states that larger single pieces of it have been 
obtained than at any time hefore-one of 59 carats, the largest pre­
viously reported having hf'en 2R, 2R, nnd 43 carat~. 

PYROPE. 

ARIZONA ANI> N1'~W 1'1EXICO. 

Pyrope garnets of fine quality are found at several localities in New 
Mexico and Arizona, and have been referred to in pr~vious reports of 
this Bureau. The principal locality in New Mexico is on the Navajo Res­
ervation, and the finest large specimen from there is the property of 
Mr. W. T. Kaufman, of Marquette, Mich. It ii; more than half an inch 

a Am .lour. S.·1. , 4th ...,r .• vol. 14, pp :!:ll-:.!35. 
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in diameter, weighs 11-k ca.rats, and has a magnificent red color, equal 
to any garnet that the writer has seen from any locality. They are 
also found at some places in northern Arizona, and one of the finest,· 
from near Fort Defiance, was figured by the author several years ago. a 

They occur loose in or near the surface, and are gathered by Indians, 
soldiers, and cowboys, principally from around ant hills and scorpion 
holes, where they are brought up and thrown out by the insects. 
Their source is doubtless i11 pcridotite rocks, weathered out in the 
decomposition of the outcrops. 

BOHEMIA AND SAXONY. 

The Bohemian garnet beds and the alluvial gems of the Seufzer­
griindel near Hinterhermsdorf, Saxony, nave been deMcribed by Dr. 
I. H. Oehmichen in an article on "Die bohmischen Granatlagerstitten 
und die Edelsteinseife des Seufzergriindels bei Hinterhermsdorf in 
Sachsen." b 

The Bohemian garnets occur on the southern slope of the central 
chain of the Bohemian Mountains, either in genuine alluvial deposits 
(at Chodolitz, Podseditz, Chrastian, Triblitz), or in a decomposed 
peridotite (at Meronitz), or in tufa, breccia, and fragmental rocks (at 
Linhorka II.ill, near· Starry). At the first two places mentioned, the 
garnets belong probably to the latest stage of the Tertiary period. 
The basins containing garnets occupy an area of 70 square kilometers 
and extend in different directions. In the basins fragments of basalt 
are the rock chietiy found, hut there occur also gneiss, granulite with 
garnet and cyanite, granite, mica-schist with garnet crystals (110) up 
to 2 centimeters in diameter, serpentine with pyrope not infrequently, 
porphyry, Planer clay, and Tertiary sandstone. The garnet is OBSO­

ciated in these basins with the following minerahi: Zircon, in reddish­
brown to yellow-brown crystals with rounded faces (111); (110) (111); 
(100) (111); spine! (ceylonite), spherical granules scarcely red in color; 
corundum (sapphire and ruby), in angular fragments, rounded gran­
ules and crystals of pyramidal aspect; cyanite, less frequently; tour­
maline, in imiall black prisms; olivine, in rounded, mostly crisp, 
granules and small crystals; quartz; opal; calcite; aragonite; halite; 
magnetite; brown iron ore, pnrtly pseudomorphou.'! after iron pyrites; 
augite and hornblende in crystals and fragment.-; of typical basaltic 
character, and moldavite. r Former reports on the occurrence of 
topaz, bronzite, and titanite could not be Yerified by Herr Oehmichen. 

Mention is ma:de of the finding of a diamond at Dlaschkowitz. On 
the basis of oral communications by Dr. Vrba to Dr. R. Beck, the 

"Gems and Precious Stones of the United Stalell, 189'l, Pl. lll, Og. A. 
b Zelt.schr. f. prakt. Geo!., 1\lOO, vol. 8, pp. 1-16. 
oZeltscbr. f. prakt. Geol., 1900, vol. 38, p. 649-iliO. 
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features of this di:1mond must be deemed entirely different from those 
of the India and Brazil diamondR, and hence it was considered to he 
the only representath·e of a special type. The origin and finding of 
this same diamond were fully described by the author after a visit to 
the garnet fields of Bohemia, when he saw the stone in the great col­
lection of the University of Prague in 1891. He was then, and is 
!'lt ill, fully convinced of the Bohemian source of this diamond." 

The conglomeratm! containing garnet near Meronitz are treated of 
by Dr. Oehmichen on the foundation of eal'lier reports on that sub­
ject. Of the genesis of the garnet beds he gives a detailed account, 
indicating that the garnets came from an olivine rock, probably 
lherzolyte, and that they were brought up by a volcanic eruption 
which formed the hill called Linhor~a, near Starry. In the tufas sur­
rounding the hill occur nearly all the minerals 11nd conglomerates 
containing garnets. From that tufa the minerals have been trans­
ported to the diluvial ha.sins. 

The ulluvial gems in the Seufzergriindel near Hinterhermsdorf 
(" Sachsische Schweitz") have some likeness to the Bohemian garnets 
of the alluvial deposit.'!. In the little valley or bn.'iin are frequently 
found sand laycrl'I contnining unusually large qul\ntities of magnetic 
iron ore, and also magnetic iron ll.S8ocin.ted with titanite; hesides 
Lheim there n.re also fragments of hornblende, augite, bronzite, diop­
side, zircon up to 7 millimeters in size, ceylonite, and corundum. As 
matrix there occui·i-1 in these sand masses some gla.'lsy ha.5alt contnining 
olivine and hornblende, and un ussociated hreccia. In the latter occur 
peculiar indusion11 11howing a gabbro-like structurt>, and sometimes 
products of hnso.lt, which have been cooled 1ind solidifi.-d in -the depths 
of the earth. From the ha.<1alt and the hreccia is prohably derived the 
alluvium, and from the ga.hhro-like rocks originally came the larger 
part of the spinels. 

For a recent statement a,<; to the falling off in the Bohemian b"lu·net 
industry for some years pa.-;t, Hee page 70. 

ALMANDITE. 

OF.KMAN Jo-:AST A•'JUCA. 

A brief notice of the discovery of almandite in German East Africa 
appeared in the lo.st report of thi8 Bureo.u.b 

Dr. A. Miethe, professor in the technical high school at Charlotten­
burg and director of the photochemical department of the 8ame 
school, sent a highly appreciative letter to Mr. Fred. Marquordt, 

a Kunz, George 1'' •• The garnet tl~lds of Boheml11: Trans. Am. lnHI. Min. Eng., l~J. •'l'h. meet· 
Ing, Sup., pp. 1-9, with map. 

bMlneral Resource• U. S. for 1901, u. !:!. Geol. Su"e)'. lllO'l, p. 746. 

Digitized by Google 



840 MINERAL RESOURCES. 

owner of the gamet mines in Luh~enfeld, in Linde-Hinterland, Ger­
man East Africa, expressing his pleasure in being able, after careful 
examination, to communicate a favorable report, especially as Germany 
has not many of the precious stones. The letter a states that the 
German East African garnets are next in rank to the 1>0-called rubies 
Of the Cape, which occur, together with diamonds, in the Kimberley 
mine and in the other African diamond diggings. .A careful com­
parison of these latter shows their close likeness- to those of German 
East Africa. But in Lnisenfeld there have not been found stones 
of white, yellow, or brown color, like the majority of those found 
at Kimberley. The ehoiee cut stones made by order of Dr. Miethe 
from the pieces sent to him for examination, show the exceedingly 
fine quality of the rough material. The luster is n>ry beautiful, 
exceeding that of the Indian and Bohemian garnet.>1, and cwen of those 
from Arizona. The color of the stones is ~1 pure e:mnine. The gar­
nets from Luisenfeld have also the rare quality of not changing color 
in the evening; the tint does not darken, but the play of color seems 
more beautiful in gaslight than in sunlight. The a\·cmge color of 
single stones is comparatively light. This is un advantage, because it 
is consequently possible to cut larger gems hadng more brilliant 
effects. The Cape ·rubies h1we been found only in small piec-es; but 
in Luisenfeld the rough material is of much larger size, and after 
cutting it shows no flaws. To Dr. Miethe as an expert was sent for 
examination a perfectly regular cut stone, uhsoliltely faultless, of 
admirable color, IT> curats in weight. In view of these facts, it is evi­
dent that the finding of these large, light-colored stones of exceedingly • 
rich color in such abundance is indeed nn important cireumstan<'e. 

The Cape rubit>s and the Arizona garnet.<>, ns well U.'i those so long 
and extensively worked in Bohemin, belong to the species pyrope, 
which never occurs in masses of any size, but in small rounded pieces 
from the amygdnloidaJ cavities of igneous rocks. The Luisenfeld 
stone is appnrpntly nlmu.ndite, the precious gnrnet of jewelers, which 
occurs in larger piPces and often in well-defined crystals. 

A further account of this interesting discovery has been given by 
W. BornharJt and B. Kuhn in a series of minemlogicul notes pub­
lished in u work hy the former. b 

The locality is on the Namaputa River, 11 tributary of the Rovuma. 
The garnet m·1·urs in a decomposing hornblende gneiss, whence it is 
liberated in rounded masses up to the size of n man's fist, probably 
representing hLrge erystals, irregularly distributed through the rock. 
It is usually transparent, of a columbine-red inclining to brownish­
red, and is suitable for good jewelry. But the authors of the work 

<1SchleslschP Zeltung, Br<•slnu, October 10, 1902. 
bZur Oll<.'rftii!'h<>ng1'•laltung 111111 U<•.>logle Deutsch-0.lafrikw;, llcrlln.1900. CC. Zeill4Chr. C. Krystal!. 

u. llliner., vol. 30, pl. ~. Leipzig, lOOl, pp. ~20. 421. 
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cited question whether continuous mining of it would be profitable, 
ei;pecially as other localities of garnet have been discovered, though 
not of such good quality. The analysis given of thiA garnet is inter­
esting, as representing an almandite in which the ferrous oxide has 
been largely replp.ced by magnesia, and to some extent by lime, show­
ing its approach in part to a pyrope, and suggesting some molecular 
combination of the two species, such as has been recognized in the 
case of the North Caroline. rhodolite," though quite different from that 
instance. The density, too, h1 very low for almandite, and both in 
this particular and in the composition the description approaches 
very nearly the analysis (No. 13) given by Dana, under pyrope, of a 
Cape ruby. 

.fonlyitis of almandite garnet, German East Africa. 

TOlffil\IALINF.. 

CONNECTICUT. 

The tourmalines and associated minerals from Haddam Neck, Conn., 
previously described in these reports, b have been very fully investi­
gated and described by Mr. H. L. Bowman, in the Mineralogical 
Magazine," London, on the ha.->is of a representative collection of some 
eighty specimens, presented to the Oxford Museum by Mr. Ernest 
Schernikow, of New York, who was largely engaged in exploiting the 
alhitc quarry at the locality in which these minerals occur . 

.The paper treats of ten Rpt>cies, of which the collection contains 
examples, and mentions three others not represented-microlite and 
columhite, which are reported as occurring at Haddam Neck, and the 
<'hrysoberyl of Haddam, on the opposite side of the Connecticut River. 
The ten species are muscovite, lepidolite, cookeite, albite, micrncline, 
quartz, beryl, fluorite, apatite, and, of course, the lithia tourmaline. 
They ot·cm chiefly in a large vein or rather dike of pegme.tite, in 
which nlhite, qua1tz, and muscovite a.re the conspicuous elements. 

a Twentieth Ann. Rept. U.S. Geo!. Survey, pt. 6 (<•ont.), 1898. Mineral Re1JOur~es l'. S. for 1901, 
U.S. Gt'ol. Sun·er, 1902, p. 744. 

b Eighteenth Ann. Rept. U. 8. Geo!. Survey, pt. f• ( <•ont. ), 1897, pp.1183-1:.!0i; Nineteenth Ann. Rept., 
pt.6 (cont.), 1898, p. 605: Twentieth Ann. Rept., pt. 6(cont.),1899, p. 602, Pl. I, fig. E. 

•Mineralogical Mag. and Jour. Min. Soc., May, 1\JO'l; vol. 18, No. 60, pp. 97-121, aud Pl. lV. 
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The other species appear chiefly in cavities or pockets, lined with 
crystals of more or less smoky quartz and the feldspars. 

The paper dwells cspeeially on the remarkable intergrowth of mus­
covite and lepidolite, which is familiar to all who are acquainted with 
specimens from this place, and also with Hpecimens from some of the 
Maine loealities. The peculiar a1o1sociation of theHe two i'lpecies, their 
modes of grouping and twinning, ete., are Jnvestigated and described 
in detail. Much interest attaches to the curious fibro-prismatic rose­
colorcd modification of muscovite from this locality, that has lately 
become Romewhat fnmiliar. Chemical anil optical examination show 
it to he n. true muscovite, though so different in general a.~pect from 
ordinary micas, and to consist of minute and very elongated rhombic 
crystals tttt:.nched in either parallel or twin position, '"so that the whole 
mass c·an he cleaved across like a Ringle crystal." The separate com­
ponent-;, looking like filx-r,;, arc not however prisms, but excessively 
long and slender pyramids. The tourrmilines are discussed optically 
and crystallographically, and the peculiar color sections are noted and 
referred to succes1o1ive growths. The planes of demarcation, as is well 
known, are usually parallel to the base, a fact which is remarked upon 
as rather singular when the bll.Sal plane is so rarely developed in the 
perfect crystals. One t-ipecimen is figured, in which the green central 
and pink terminal portions are separated hy the ordinary low trigonal 
pyramid. 

Beryl n.ppearH in two forms, one greenish-white, and the other pale 
pink; the latter is noted as of intere~t 118 probably containing cresium, 
which has heen found in similar specimens by Penfield, though no 
analysis i8 given of it here. 

The apatite is treated at length cryHtallogrnphically. It also presents 
two varieties, a grnyiRh-green, in hexagonal tables, and a more pris­
matic pink form. 

In general, Mr. Bowman refers to the close resemblance between 
the minerals of H11dd1un Neck and those of the Maine localities of 
albite-pegmatiteund of some others in New England. The same inti­
mate associution of lepidolit~, forming hordcrs on <·.ryHtals of mm~co­
vite, appears ut Auburn, Me., and even to some extent also the external 
zone of fibrous muscovite. The intcrgrowth of muscovite with quartz 
and of microcline with quartz are also noted, and the determinations 
of Wells und Penfield nod Harper as to the presence of cresium oxide 
(1.66 to 3.6 per cent) in beryls from Hebron and Norway, Me .• are 
closely pnralleled hy the Huddam Neck variety. As to the order of 
formation little can he affinned, the minerals being so mingled that 
they must have been nearly contemporaneous. The quartz and micro­
cline are evidently among the last, from their inclusion and envelop­
ment of tourmaline and of some of the micas. Among the latter the 
order is always musoovite, lepidolite, and the pink fibro-prisma.tic 
muscovite on the outside. 
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NEW YORK. 

An article of great intere.'!t from a scientific point of view appeared 
in the American Geologist a for ,June, 190~, on "Tourmaline contact 
zones near Alexandria Bay, N. Y.," by C.H. Smyth, jr., of Hamilton 
College, Clinton, N. Y. The data and conclusions have special inter­
c8t in regard to the origin of tourmaline, and it'! relation to igneous 
dikes and to veins, and to the connection between the two last-named 
phenomena. as traceable in certain of the island:'! of the St. Lawrence 
and the adjacent shores near Alexandria Bay. On Wellesley faland 
the contact is well shown between igneous and older sedimentary 
rocks, the former representing the gr~t granitic and gneissic com­
plex of the western Adirondack region, and the latter a body of 
schist..-;, gneis.-ies, 1ind quartzites of pre-Cambrian age. Both series 
have undergone extensive alteration, hut their general characters are 
well di8cernible. 

The granitic series cuts the sedimentary at many points, and includes 
multitudes of fragments from the quartzite and schi:-ts. Dikes and 
veins nre 1ibun<lant. The larger dikes have the prevailing character 
of the granitic and gneissic mass of the mainland, with which they are 
undouht.edly identical, while the smaller dikes become coarser in 
texture and more quartzose in colnposition-in other words, become 
p1·~rmatitie-and black tourmaline appears a.-; a marked ingredient. 
The narrowl'r these dikes ~ecome, the farther do they penetrate the 
older rock, rclath·cly if not absolutely, and the more they take on 
the aspect ancl much of the character of aqueous veins. But even 
more remarkable is the difference seen in t.he contact phenomena of 
the larger dikes as compared with the smaller dikes in the schists. 
These latter, indeed, show more or less local alteration from the intru­
sion of the masses nod the larger dikes, hut far more effect is apparent 
along the snlllller dikes and veins. Along these there is a pronounced 
development of tourmuline in the schists, in exceedingly varied forms, 
which P1·ofessor Smyth in part describes. But the striking fact is, 
11s he expre:;ses it, that "in a general way, the amount of tourma­
line seems to vary inversely as the width of the dikes," and that it 
"becomes relatively greuter 11s the offshoots become more quartzose." 
These two statement'!, 11s he adds, are essentially the same, since the 
narrow offshoots are the richest in quartz. 

Comparing t.hese phenomena with somewhat similar ones reported 
in Colorado hy Prof. H. B. Patton, 6 the author goes on to trace the 
stages in the development of these dikes and veins and their influence 
on the penetrated rocks. The granitic mngma of the large ma.~ses 
would force its way unchanged into the wider fissures, while through 
the influence of heated water and gases wit.h which the magma must, 

a Am. Geologl•t, Jmw. 100'!, vol. 29, No. 6, pp. 377-383. 
b Bull. Gcol. So~. A 111Prl<•n. ,·ol. 10, pp. 21-:?6. 
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of course, have been charged, the narrow offshoots, with fluid prod­
uct:> of hydrothermal fusion, were injected into the narrower fissures 
and cracks, often to long dii.tances. "Indeed," he says, "starting 
from the normal granite, we might expect to find a gradation to a 
pure quartz vein, * * * filled hy hot solutions of silica having 
their origin in the granite. • • • This series is pretty well repre­
sented; hut the quartz, as a rule, is accompanied by Home tourmaline, 
• • • indicative of the boric vapors so common in granite intru­
sions." According to this view, the increased development of tour­
maline along the smaller veins finds a natural explanation. 

A number of additiomil points are dwelt upon which cnn smrcely 
be treated of here. Professor. Smyth points out that, as to the tour­
maline in the granitic veins themselves, the general position of the 
prisms at right angles to the vein is evidence both of the fluid condi­
tion of the nuigma and of the absence or the c.essation of injecting 
pressure at the time when the crystals formed. As regard8 the tour­
maline in the schist.-;, it is plainly derived from the biotite of the 
latter, which i'I abundant where the rock is unaltered and absent in 
the contact zones where the tourmaline appears. 

In the process before outlined it follows clearly that the narrow, 
vein-like dikes represent a protracted stage of development, contin­
uing. long after the larger masses and wider dikes had measurably 
solidified; and that thus quartz veins and slender dikes of pegmatite, 
even cutting the tme granitic dikes. may h_ave been produced, subse­
quently, indeed, but actually as t1. continuous part of the same general 
body of igneous activities. 

Passing to 8ome other localities c.n the mainland, in the towns of 
Omar and Alexandria, where specimens of hematite in feldspar have 
long been obtained by mineralogists, Professor Smyth finds a similar 
condition, though with some variations. "Here, too,'' he says, "it is. 
possible to find every gradation from these mineral veins, through 
pegmatites to dikes of normal granite~ and there seems no question 
that the \•eins owe their existence to the granitic intrusion.'' But they 
themselves are yet true veins, not <likes, and were filled hy heated 
solutions and not hy melted rock. 

URAL MOUNTAINS. 

In the Bulletin of the Ural Society of Natural Science11 has appeared 
an "Index of minerals which occur in the mining district.'! of the Ural 
Mountains," by W. P . Yarkov. 

Among ot.her interesting references, a remarkable OC<'urrence of 
green tourmaline is noted near the village of Schabrov (district of 
Ekaterinhourg). Arzruni, who hiid received a Rpecimen from this 

a Bull. Ural Sol,. Nat. &I., 1901, Ekaterlnbourg, \•ol. :l"l, pp. 26-36. 

Digitized by Google 



PRECIOU8 HTONES. 845 

locality, and also from the works at Berezov, wrote of it from Berlin 
to the Imperial Mineralogical Society in 1882, saying that it was of 
exceeding interest from the fact that, like alexaudrite, its pure green 
color changed to a ruby-red in artificial light, and adding that this is 
only the i;econd mineral showing this remarkable property. A double 
refraction is also noted in connection with these green tourmalines, 
but no particulars are given. The two optical anomalies may have 
some relation to each other, which no doubt will be fully investigated. 

Other colored tourmalines are also mentioned-rose-pink, with black, 
in a talcose rock; and wine-yellow to dark brown, containing some 
chromium, associated with fuchsite and chrome-iron, on the left bank 
of the Kamenka River, a mile northwest of the Suisserski works (dis­
trict of Suissersk). Prof. P. W. Jeremejev, the secretary of the Impe­
rial Mineralogic Society, had stated in 1882 that thin plates of this 
tourmaline appear to show a double refraction hy artificial light, 
together with a difference of color. 

Corundum is merely mentioned, with no particular:; as to color or 
quality, as found in the sands of the Kornilov Valley (district of 
Mursinsk). 

ORIGIN OF TOURMALINE. 

Prof. Giovanni d' Achiardi, of the University of Pisa, has published 
an nrticle on the metamorphism of limestone by contact with granite, 
at Porto dei Cavoli, on the island of Elba. a Having previously 
described a similar case of local alteration at Berdiauch in the Urals,11 

he was led to pursue the subject further, as developed on the island of 
Elba, at the famous tourma1ine locality, which had been studied by 
himself, and also to some extent by others, from 1899 to 1902. The 
limestones at this locality are closely associated with a body of meta­
morphic schists of various mineralogical character, traversed and 
locally modified by granite veins; these have all been described some­
what fuUy by Lotti, who refers the schists to presilurian sediments.c 

Professor d' Achiardi enters into a detailed account of the characters 
of the granite, whieh presents several varieties of texture and compo­
sition, due in part at least to its proximity to the limestone; describes 
a narrow zone of alteration at the actual contact, showing a mutual 
action of the two rocks on each other~ and describes the limestone 
it~elf as affected by the granite. The whole body of schists, in which 
the limestone beds occur, is thoroughly metamorphic, and the lime­
stone bas the character of either a saccharoidal marble or a slightly 
foliated cipolin; but the local contact action shows itself in the devel­
opment of various accessory minerals in the marble, some conspicuous, 

aAttl dellR Soeh~ta TO!!C&na dl Sclenze Naturall l'e!lldente ln Pisa, Mem., vol. 29, 190'2, (aepar.) pp. 
1-41, Pis. IV, V, VI. 

I> Id., Mem., vol. 16, 1898. 
ol>e9crizlone geol. dell ' l110la d' Elba; Mem. deacr. d. carta geol. d' Italia: Roma, 1886. 
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but chiefly minute. W ollastonite is prominent; others are pyroxene 
(malaeolite), dipyre, vesuvianite, grossularite, etc. These were all 
studied in detail as to their proportions, vicinity to the contact, etc., 
and are illustrated by plates of magnified Rections. The whole is a 
very interesting study of what may be cal1ed secondary metamorphism, 
where local contact has produced mineralogical changes in an altered 
sediment already thoroughly crystalline. 

OPTICAL PROPERTIES OF TOURMALINE. 

E. A. Wulfing, in an article on the different rates of vibration of light 
in tourmaline, 11 gives his investigation8 on the optical properties of tour­
maline as compared with quartz, and contests the views of C. Viola in 
regard to these mineral8, wherein the latter has qu08tioncd the theory 
of Fresnel. Viola experimented on quartz with the total reflectometer 

' of Abbe, and praises the extreme accuracy of that in8trument. Wulf­
ing admits this claim, conceding ifa accuracy to the fourth decimal 
place, but holds tlmt the <liff crential method of Dufet givc8 more exact 
results, though only with extreme care on the part of the observer. 

Viola's minute difference of 0.00016, in the exponents of the ordinary 
my in quartz (as parallel or transverse to the c axis), Wulfing regards 
as um;atisfactory, from pos8ible defects of the instrument, and also a. ... 
obtained from but a single specimen, and hence as not sufficient for a 
conclusion so important as to discredit the theory of Fresnel. 

In tourmaline crystah1 from Elba, Viola had found results with 
sodium light, which again appeared to show that the vibrations pro­
ceed otherwise than as stated by Freimel. Wulfing commented on 
these in 1900,b and again in the present article, pointing out that Elba 
tourmalines arc known to be optically variable, LVen in different parts 
of the same crystal, and that hence, in order to draw any important 
conclusion8 from such specimens, the measurements must needs be 
made in the different directions at the same point in a crystal. He 
then goes on to describe at length hit! method of cutting prismatic or 
pyramidal sections from tourmaline crystals, so as to examine the rates 
of vibration of a ray in axial or transverse direction from exactly the 
same point in the same material. He gives details of his results thus 
obtained, and concludes that the doctrine of Fresnel is thereby fully 
borne out. 

nSeparl\l-Ah<lruck l\US dem Centralblatt d. Min., Geol., u. l'alieont. ; lltuttgart, J!JOI, pp. 29\l-302, 
b Hoheohcimer Program, lllOO, p. 411. 
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JADEITE. 

MEXICO. 

Dr. Leopoldo Batres, the Mexican archreologist, has lately pub­
lished IL remark&ble monograph, sumptuom;ly printed and illustrated, 
entitled .. Explorations of Mount Alban."" This locality is a hill or 
small mountain, one of a group some 5 miles 1muthwcst of the city of 
Oaxaca, and is notable for a number of largo ruined structures, chiefly 
of a religiom~ character, on its sides nnd summit. These aro very 
ancient, as is shown by many indications, and furnish some of the best 
examples of the little-known type of Mexican ci\'ilization termed the 
Zapotecan. The people who com~tructed the buildings and sculptures 
of this type Dr. Batres regards as having close relation with the 
Maya.-i, and the ruins present marked resemblances to those of Palen-
que and U xmal. · 

The ruins on Mount Alban consist of groups of teocallis, or stepped 
pyramidi:; with flat summits, whereon were doubtless temples, long 
since gone. The hillsides are also full of sepulchers and mortuary 
chambers, with remarkable architecture and carvings. In the vesti­
bule of one of these Dr. Batres discoverei a highly ornamented vase 
of pottery, containing about fifty small pieces of jadeite; some of 
them wero elaborately carved amulets, others were beads, round or 
cylindrical, and some were of irregular forms. They were of. fine 
quality and color, green and blue, but. strange to relate, bore traces 
of having been painted red. The carvings upon them, a.'3 also the 
ornamentation of the vase, arc thoroughly Mayan, and in one case 
identical with an object from Palenque. All are figured in the mono­
graph. 

Both as specimens of jadeite and as archmological treasures, these 
are of great interest. 

NEPHRITE. 

NEW SOUTH WALES. 

Dr. Card b records that jade (nephrite), but poor and of little or no 
value, as the polishing quality is not good, is reported from Went­
worth mine, Lucknow, New South Wafos. 

EPIDOTE­

ALASKA. 

The fine crystals of epidote from Prince of Wales Island, Alaska. 
announced in the last report of this Bureau, c have been made the subject 

a Explorations of Mount Alban, by Leopoldo Batres (Inspecclon y Con&ervRclon de Monumentoe 
Arqucologlcos de la RepublkA Mexkana), .Mexico, 190'2 (•mall 4to, 37 pp, 26 plalea and map\. 

b Record of the Geologfca1 Survey of New South Wales for 1902, vol. 7, pt. 2, pp. 29-46. 
c Mineral Reeources U. s. for 1901, U. s. Ocol Survey, 1902, p. 746. 
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of a detailed notice, with plate, by Dr. Charles Palache, of the Har­
vard Mineralogical Laboratory, Cambridge, Mass. a Specimens were 
sent to the laboratory by Mr. W. C. Hart, of Manitou, Colo., who 
describes the locality at Sulzer, Prince of Wales Island, and the 
associated. minerals, much as in the announcement above noted. Mr. 
Palache adds, however, that: "The country rock is limestone, which 
iti cut by numerou·s igneous dikes, and it seems probable that the 
deposit is the result of contact metamorphism of the limestone by the 
dike rocks, resembling closely in this respect the epidote occurrence 
with copper ore in the Seven Devils Mountains in Idaho." The crystals 
are dark green to nearly black, but oil green and translucent when 
thin or fractured. The forms are val'ied and peculiar. sometimes quite 
unlike the ordinary aspect of epidote, the larger ones presenting the 
unusual type of nearly square tables, flattened parallel to a, and attached 
by an edge; mewmring up to 5.5 centimeters in diameter (2.2 inches) 
and 3 centimete1'8 in thickness (1.2 inches). The small crystals tend 
more to the usual prismatic habit. 

Dr. Palache's pa.per is minutely and exhaustively crystallographic; 
he determines a large number of faces, some of them new for epidote, 
and some but imperfectly measured before. 1n conclusion, he says: 
"This Ala.ska epidote ranks among the finest occurrences of American 
crystallized minerals, and is only surpassed in the size, beauty, and 
co~plexity of its crystals by the epidote from the Knappenwand in 
the Tyrol." 

A few of the best specimens found in 1901 have been sent to New 
York, a,nd as groupings of large crystals, beautified with the associa­
tion of quartz crystals, they have no rivals. 

SPODUMENE (KUNZITE). 

CALIFORNIA. 

Tramparent Wac-colored spodumene.-A recent remarkable dis­
covery of unaltered lilac-colored spodumene has lately been made in 
California. The crystals were obtained 50 feet from a deposit of col­
ored tourmaline-itself of notable interest-a mile and a half north­
east from Pala, San Diego County. This new discovery is less than a 
mile northeast from the celebrated ruhellite and lepidolite locality at 
that place, where recent developments have brought to light immense 
quantities of amblygonite, the latter species occurring by the ton, 
while the lepidolite is estimated by the thousand tons. The locality is 
thus unequalled in the world for its abundance of lithia minerals. 
The rubellite crystals found here are entirely embedded in lepidolite, 
and until recently it was found impossible to remove them to show 
their form. They were, however, often polished with the lepidolite, 

---- ----------
a Proc. Am. Acad. Artl!I and Sciences, vol. 87, No. 19; March, 190'l, pp. 631--086. 
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the rubellit(~ appearing as radiations of pink in a darker gangue of a 
lilac-colored lepidolite. This year, however, the crystals of rubellite 
have been rubbed out, as it were-that is, made to stand out by 
removing the lepidol ite matrix by means of brushes and cleaning tools, 
thus forming a most beautiful group of crystals. 

At the new locality colored tourmaline crystals have been found 
that are remarkable in size and beauty, although they have been much 
broken in taking them out. Some are a foot long and 3 inches in 
diameter, with n red central core (rubellite) and a blue exterior (indi­
colite) separated by a pale intervening zone. 

The spo<lumene crystals are beautiful in their color tones, varying 
in striking contrast from a deep pink-purple lilac, when taken at a 
depth, to a pale, almost colorless tint evidently <lue to weathering or 
to the action of the sunlight. 

These spodumene crystals are of extraordinary size, transparency, 
and beauty, and arc unrivaled by those from any known localities. 
Below are the weights and dimensions of six of the principal crystals: 

Weights and dimenxio11J1 of Californiri spmlumeue rrystabi. 

-I~~~~! Weigh~ _w_~·lg_h~· I __ ,_,i_m_cn_•i_o•_••_· _ 

i I Gram•. n:. lruy. I Cr11/imrltr8 . 
. No.I.. aZ.~.7 Ii.I 17byll hyl 

No.2.. n2'4. 7 17.1 2'~hy x hy 1.5 

No.3 .. 29; 
No.4 .. 256. 1; 

No.I'> •• :140. :; 

No. 6.. f 239.a 

9.!'>I\ 

S.25 

10.95 
7. ;o 

19 by fi.:; hy I. 5 
:!:I by 4 by 2 

13 by 6 by 2. 53 
IS by 4 by 2 

Some crystals of spodumene purporting to come from Hermosillo, 
Mexico, were shown to the writer during the month of December. 
They are identical in habit, ·hut much smaller than those from Pa.la. 
They were found in the White Queen mine, sec. 24, T. 9 S., R. 2 W., 
of the San Bernardino meridian, California. In either case no such 
spodumene crystals have ever before been found at any known lo~lity. 
They are entirely distin<'t from the green crystals found at Stony 
Point, Alexander County, N. C., described by Dr .• T. Lawrence Smith, 
and from the transparent yellow crystals found in Brazil, and described 
by Pisani. 

The writer suggested that this was a distinct variety of gem of 
great beauty, and entitled to a new name. Dr. Charles Baskerville 
found that it differed from all other spodumene in its activity with 
ultra violet light, and named it kunzite." 

WEST AUSTRALIA. 

Green spodumene.-In a. recent report on the mines and minerals of 
West Australia, Mr. E. S. Simpson, mineralogist to the geological 

M R l!I0:!--54 
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survey,0 mentions an occurrence of spodumene of apple-green color in 
large prismatic crystals half a mile south of Ravensthorpe. Nothing 
is said of any portion of it as being transparent, hut the color is of 
interest as presenting a type of this mineral intermediate between the 
ordinary whitish and altered form and tho gem-variety hiddenioo. 
Analysis shows this variety to be a spodumene rich in lithia and the 
alkalies and rather low in silica. and alumina. 

QUARTZ. 

CALIFORNIA. 

Small crystals of '1uartz resembling those from Herkimer County, 
N. Y., have been received from Dr. L. G. Yates, of Santa Barham, 
Cal. They have been extensively advertised as white topaz, etc., on 
the strength of statements by local jewelers who claim' to be experts 
on gems. 

ELECTRICAL RESISTANCE OF QUARTZ. 

The late Prof. Ogden N. Hood, of Columbia University, New York 
City, recently published b some investigations-almost his last work-­
on the electrical re~istance, both internal und external (transmission 
and surface conduction), of various "non-conducting" bodies, usually 
80 called. Among these were glass, quartz, and mica. The experi­
ment.<; were t·omluetecl with much difficulty and with great care, but 
owing to leak1ige at connections, etc., their results are announced ai; only 
approximate. The external or surface resistance of quartz was found 
to he for 1 square centimeter of crystal surface, 521;000,000 ohms, as 
compared with 1,5HO,OOO for window glass, 22,000,000 for cobalt glass, 
and 50, 760,UOO for mica. Each of these values was the mean of sev­
eral experiments. The internal resistance-1 square centimeter with 
a thickness of 1 millimeter-shows a surprising contrast, being for 
quartz only 885,000 ohms, while for mica(muscovite) it was 133,000,000. 
The test:; on glass were unsati:;factory to Professor Rood, and he 
reserved them for further study. As the experiments on quartz, 
however, were ma<le without reference, apparently, to the faces or 
axes of the ('ry:;tali;, fuller investigation of the subject from a more 
strictly mineralogit'al i;taodpoint, with promii-:e of interesting results, 
i;hould follow the work thus begun by this eminent physicii;t. 

CRYSTALLOGRAPHIC FEATURES OF QUARTZ. 

In the Bulletin cle In 8ocietc Fmn\·nisc de MinerJ.logie,C several arti­
clci; have appeared regarding peculiar crystallographic or related 
features in quartz. 1\1. Ferdinand Gonnard furnishes four brief com­
munications, with illustrations, on the occurrence of unusual planes 

- -------- - -- ---------
n Simpson, Edwards., Bull . Gcol. Survey We.item Australia No. 6, Perth, 190'J, p. 67. 
b Am. Jour. Sci., 4th"'"·· \'OI. M, pp. 161-160. 
o Bull. Soc. Cran<-. tic Min., \'ol. 2.>, NO!!. 3, 4, 6, March, April, MAy, 1902. G { 
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on crystals of quartz from various localities, particularly from Brazil 
and Buveno, and M. G. Friedel treats of a peculia1· instance of quartz 
twinning, and of corrosion figures produced in quartz by alkalies 
ilpplied at high temperatures, as indicating crystallographic modifica­
tions caused by heat. The experiments dei;cribed in the last of these 
:irticles were suggested by a statement of Chatelier in the same pub­
lication a that at a temperature of 570° quartz undergoes certain alter­
utions in its optical properties, though not in its outward aspect, 
which indicate a change in molecular symmetry. M. Friedel endeav­
ored to confirm this determination, and succeeded in doing so by 
treating quartz crystahi with ~trong alkalies at temperatures near 
600°, thus developing figures of corrosion that indicated tho existence 
and the character of such a molecular alteration. These papers are all 
too minutely technical for anything more than a brief reference to 
them here. 

SMOKY QUARTZ. 

MAINE. 

Since 1897 numerom1 pockets of smoky quartz have been found on 
the Littlefield farm, at Mount Apatite, Auburn, Me. Several tons of 
crystals in all have been obtained. One exceptionally perfect crystal 
weighing 12 pounds was found imhcdded on the edges of a mass of 
cleavelanditc, a short distance from the farm of A. S. Berry, in a 
deposit of large quartz crystaiH, feldspar, and gem tourmalines, of 
which more than 150 were obtained. A perfect 3-inch hall was cut 
from a smoky-quartz crystal found at this deposit, and is now in the 
collection of E. R. Chadbourne, of Lewiston, Me. 

AMETHYST. 

VIRGINIA. 

Specimens of amethyst froin Virginia, but nothing of importance, 
have been known to students and collectors for years past. Recently, 
however, a promising locality bas been opened and some good gem 
material taken out, which occurred in pockets connected with u well­
marked vein or stratum of white quartz which extends for some miles 
along the base of the Blue Ridge, and at certain points carries galena'. 
The main locality is situated in Amherst County, some 2 miles from 
Lowesville post-office and about the same distance from the James 
River, at the foot of the mountains. It occupies an area of some 11 
acres, and the amethyst occurs but a few inches below the surface. 
Only a few days' work was done with the simplest tools in exploiting 
the deposit. 

· a Bull. Soc. fran~. de Min .• vol. 13, p. 112. 
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NONCRYSTALLINE QUARTZ. 

AGATE . 

. The BO'l'g1'.a Chaldean agate ax.-An object of great scientific inter­
est is the famous inscribed Borgia Chaldean agate ax. This ax was 
obtained by the Cardinal Borgia while at the head of the propaganda.. 
The Contessa Ettore Borgia offered it to the British Museum some 
t<>n or twelve years ago, hut at so extravagant a value (about £3,000 
or £4,000 sterling) that it was returned to her. It was ultimately 
acquired, for some 15,000 lire, by the late Comte Michel Tysckiewicz. 
It is now in the Morgan collection of the American Museum of Natu­
ral History, New York. 

The following extract is from Maspero: 

Elle se trouvait dans l'ancienne collection du Cardinal Borgia et appartenait, il ya 
quelques annees, au Comte Ettore Borgia. Elle a etC publiee par Stevens (Flint 
Chips, p. 115), et en fac-simile par F. Lcnormant (Tre ?.lonumenti Caldei ed Assiri 
delle Collezioni Romane, 18i9, pp. 4-9, et pl. VI, l); et Carvailhac (Age de la 
Pierre en Asie), dans le troisil-rne Cong:rCs provincial des Orientalistes, tenu a Lyon 
(tom. I, pp. 321-332), a reproduit ce que Lenormant en avait dit.a 

CHALCEDONY. 

NEW SOUTH WALES. 

Dr. Card 6 mentions that chalcedony containing included water 
(enhydros) has been found in magnificent specimens, some of them as 
much as l~ inches in diameter, at the Kingsgate bismuth mines. 

CHRYSOPRASE. 

NORTH CAROLINA. 

An occurrence of chrysoprase is reported about 16 miles from 
Asheville, near Morgan Hill, Buncombe County, N. C. The material 
is encountered in several parallel scams, running with a.general north­
ea.-;t-southwest strike, within a few feet of each other. At the 
surface the color is pale green, but as the rock was opened down to 
some 4 feet deep the color became darker and richer. Beyond a little 
test opening of this kind, no work bas yet been done, and the value 
of the deposit can not as yet he judged. 

OPAL. 

CALIFORNIA. 

Mr. C. H. Orcutt,.of San Diego, Cal., refers to a great locality of 
opal in the region of the l\foharn desert, in southern California. The 

a Extmct concerning agate ax-hammer head, from Maspero: "H!Btolre Anclenne deii Peuples de 
rorlent Cluslque: Lei; Origlnc•; Egypte, Chn!Me." p. 755. 

b Record of the Geological Survey of New South Wules, for 190'l, vol. 7, pt. 2, pp. 29-46. 
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mineral is reported as occurring in large quantities in a porphyritic 
rock. The opal found at the surface is mostly chalcedonic, but some 
true precious opal has been obtained, and small stones have been cut 
from pieces of it. 

IDAHO. 

An extensive and promising opal locality is announced in Idaho, 
and is described in a letter from Mr. S. V. LeSieur, of Provo, 
Utah, who discovered it in May, 1902, and made further investigation 
of it later in the year. The locality is in Lemhi County, Idaho, on 
Panther Creek, on the west side of the valley, some 6 miles below its 
head, and at an altitute of 7,000 feet. Here a large dike of porphyry 
runs parallel with the creek for nearly a mile and a half, forming a 
ledge partly co\·cred with overwash from the mountain slope, but at 
times outcropping and rising several feet. The width of the dike is 
estimated at as much as 150 feet; and the porphyry is full of opals of 
all kinds, qualities, and colors-milky, blue, green, brown, pink, etc.­
and among them some of the perfectly transparent variety, the "fire" 
or :flame opal. Many of the masses are large, but to obtain good-sized 
stones from them is difficult, as the opals are very blittle and the rock 
very hard. He succeeded in getting an opal of 60 carats which showed 
green reflections, and a brown opal of 150 carats, but otherwise no 
really fine stones above 10 carats weight. The opal here is largely of 
the glassy variety, with broad" flames" of color-a kind that is fragile 
and not well suited for jewelry. Its value as a mine for gem mate­
rial, in view of the large proportion of loss by breakage, remains to be 
determined. 

What must probably be the same locality was briefly mentioned in 
the report of this Bureau for 1895, on the authority of Mr. Don 
Maguire, of Ogden, Utah, but no subsequent references to it have 
appeared, and no development seems to have been made until now. 

NEW SOUTH WALES. 

The search for opals i8 still being carried on with as much interest 
as ever in the White Cliffs field of New South Wales. More than 
twenty claims are being worked for opal, and competition for the gem 
in open market is brisk, good specimens being sold for from $150 to 
$200 per ounce, although quite frequently less than that is paid for a 
quantity weighing many pounds. 

Among the many kinds and large quantities of opal recently dis­
covered and worked in New South Wales and other parts of Australia, 
there is a large amount of material that is very beautiful but not 
available for cutting into gems for setting, and much ingenuity has 
been shown in devising way!'! for utilizing this otherwise discarded 
material and bringing it into the arts in new forms of ornamental 
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work. When the flake is too thin to cut a gem, it is cemented on one 
side to a. piece of black oynx, producing a. more brilliant effect than 
would the opal it'!elf. If the flake is much thicker, this is sold as 
opal applique. When the opal is in smaller pieces, it is cemented 
as a mosaic upon slate or black onyx, producing an effect of great 
beauty. Still further, minute particles of opal are put into sealed 
tubes of glass or rock-cry8tal filled with liquid glass, and the liquid 
glass solidifying makes the whole seem one homogeileous mass of rock 
crystal and opal, and produces a brilliant object adapted for use ~ 
handles for parasols or canes. 

A correspondent of the London Mining .fournal, writing from 
· Sydney in October, 1902, reports great prosperity and progress in the 

opal mining in the White Cliffs district. A number of new mines have 
been opened and prospectors are actively engaged on the outskirts of 
the region. Some very rich patches of beautifully colored opal have 
lately been discovered. German buyers are now visiting the field and 
purchasing largely. It seems that art jewelry is receiving much 
attention in Germany, and that Australian opal is coming into high 
favor for such work, particularly for hair ornaments, brooches, etc. 
As many as two hundred men are now employed at one of the leading 
mines-that known as Barratt's Block 25. 

Dr. Carda reports opal, a translucent chrome-green variety, a beau­
tiful stone admitting of a fine polish, from Port Macquarie; amygdules 
of precious opal in melaphyre, near· Ballina; and rhodonite, massive, 
with magnetite, 8 miles north of Lyndhurst, and also in various dis­
tricts of New England, New South Wales. 

QUEENSLAND. 

The existence of precious opal in Queensland has been known for 
many years, but the first mining activity was about 1878. Of late 
the rich production in New South Wales has attracted more attention; 
and although severe droughts have interfered with working and pros­
pecting, yet a large amount of fine opal has been obtained. The esti­
mated value of the product for the twelve years from 1891 to 1901, 
inclusive, is £131,000, about one-third the amount estimated for New 
South Wales. 

The Queensland opal field was briefly described in the report of this 
Bureau for 1895. A very full account of it has appeared within the 
last year by Mr. C. F. V. Jackson, assistant Government geologist. 6 

The opaliferous district extendH from the southern border of Queens­
land nearly to latitude 21° Hou th, between east longitude 141° and 146°. 
It is interesting to compare thii~ report with that elsewhere noted 

a Record of the Ooologlcal Survey of New South Wulcs for 1902, vol. 2, pt. 2, pp. 29-46. 
I> The opal mining lndll8try and the distribution of opal dPpo6lts In Quecn•land: Report Queell9' 

land Oool. Sun-. No. 177; 8vo., S4 pp., with m11p; nrlsbauw. l\!02. 
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(p. 34), on the Queensland sapphire deposits, which. lie about 1 degree 
east of the middle portion of this area, but are separated from it by 
the great dividing range of mountains. Many of the geological 
features are very similar, but there seems to be no indication of either 
gem in the territory of the other. 

The mode of occurrence is the same a.~ in New South Wales (see 
descriptions of the latter in the reports of this Bureau for 1896, 1898, 
and 1901), but the precise geological relations are more exactly given 
in this recent ac.count. The rock in which the opal has been deposited 
consists of the remains of a fonuation, once widely extended but now 
largely i·emoved, known as the Desert Sandstone. This rock is Upper 
Cretaceous, and rests somewhat unconformably upon the Rolling 
Downs formation (Lower Cretaceous), which was laid ·down by a nar­
row sea that extended from the great bight on the south to the Gulf 
of Carpentaria on the north, dividing Australia into two h1lands. The 
Desert Sandstone was deposited dui·ing a period of les."l extensive 
depression following one of partial elevation. It is fragmental in 
character, of no great thickness, and consists of a lower body of soft 
and clayey deposit11, and an upper portion that is 1:1iliceous and ex­
tremely hard. It is in the lower part of this latter, just above the 
softer portion, that the opaliferous zone or "band" occurs. Much 
of this intensely hard siliceous capping is strewn over the country in 
more or lei;s rounded pieces, called "water dogs" by the miners, appa­
rently identical with the " billy" of the sapphire district (see notice 
above, p. 35). 

Opal i:-1 found occasionally in pieces and fragments on the surface, 
coming from decomposition of the rock, but this is not common, and 
there are in general no surface indications. Hence the mining is a 
haphazard affair, as the "band" may be rich or poor at any particular 
point where an opening h1 made down to it. The work is done usually 
with a pick, as blasting is found to shatter the opal too much. In 
many cases, Mr. Jackson says, exploratory drives are abandoned­
quite too soon, in his opinion-before reaching the level of the 44 band," 
if the indications are not favorable in the overlying rock. 

The rock matrix is a hard ferruginous sandstone, or siliceous iron­
stone, at times forming concretiom1; which lie in clayey sandstone so 
n.:s to look like a conglomerate. These concretions, from a fraction of 
an inch up to 6 or 8 inches in thickness, have evidently been formed 
from the out11ide, and their centers a.re occasionally hollow, or contain a 
clear liquid or a white powder, but more generally they are filled with 
opal, common or precious, which at times extends in veins or strings 
into the outer layers. In other ('a.'ies the "bowlders" are very much 
la1·ger, and the opal is not present as a nucleus, but in seams and 
layers between the concentric shells of the concretions or traversing 
them in veins or crack:;. At one or two places the pure opal fol'IDl:I 
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little irregular concretionary masses in clay, and at others it occurs in 
"pencils" or "pipes," which are apparently stems or small trunks of 
plants replaced by silica; these are in the sandstone, and have much 
geological interest. All these accounts are very similar to those above 
referred to in the reports of this Bureau as to New South Wales. 

There is a great area of opal-bearing country and a great variety 
and beauty of the material, but the aridity is such as frequently to 
compel the miners and prospectors to suspend work. Some of the 
miners cut their own opals and polish them, but rather poorly and 
wastefully. Mr .• Jackson treats of the uses of the material; much 
that is very elegant is rejected hecause not fit for cutting the conven­
tional rounded stones, and be hopes that the growing taste for more 
artigtic work in precious stones may utilize much of this hnetofore 
discarded material. The precious opal forms about one-tenth of that 
obtained, the rest being common.opal of all kinds and colors. 

At one or two localities near Springsure, and at a few points in 
other parts of Australia, opal occurs in its usual manner in the cavities 
of a trachyte. These have not been worked, however, to any extent 
as yet. 

WEST AUSTRALIA. 

The precious opal, so wi<lely occurring in New South Wales and 
Queensland, as elsewhere referred to here (pp. 58-59), has not been 
found in West Australia, but a peculiar association of common opal 
with a silicified crocidolite, similar to that of South Africa, is de­
scribed a from Yarra Yarra, in the northwest district of the colony, by 
·!fir. Edward S. Simpson, mineralogist to tho geologic,al Hurvey. In a 
letter to the writer, Mr. Simpson sbttes that the common opal is yellow, 
brown, and green, in varying shades, and is traversed by small veins 
of the crocidolite. This crocidolite is chiefly brown with a golden 
chatoyancy, but is sometimes dark green with an almost white chatoy­
ancy, and occasionally brownish-red with a reddish-amber chatoyancy. 
Tho two first-named kinds recall strongly from the description the 
two African types, corresponding respectively to a complete or partial 
alteration of the original crocidolite. 

TUUQUOISE. 

ALABAMA. 

Turquoise has been discovered in a new and hitherto unsuspected 
region, namely, in the middle ea.-;tern part of Ahihama, at several 
point"! near ldaho, Clay County, about 95 miles due cu.st of Birming­
ham, in the region of the Talladega l\fount.ain~. Some copper mines 
--------------- -- - ·---------

a Simpson, Edward S., Rcpt. Gcol. Survey Wcatern Austroli" :So. 6, pt. a p. 89, Perth, lllO'l; and In 
a letter. 
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were previously located in this vicinity. The turquoise seems to be 
of two distinct varieties-one, yellowish-green, occurring in compact 
veins from one-eighth to three-fourths of an inch in thickness, and 
resembling much of the New Mexican material, which frequently 
improves in color at a greater depth; the other is a bluish variety 
penetrating a gray matrix in all directions in seams spreading out from 
an eighth of an inch thick to the thinness of paper. The color, how­
ever, is more hlue a~d the occurrence more distinctly resembles that 
of the Persian material. 

One of the lO<'alitics has been mined somewhat. The main mine was 
discovered accidentally by the finding of a piece of turquoise on the 
surface. Then an opening was made, and a considerable quantity of 
material was obtained, but no regular mining has yet heen done. 
Unlike the western localities, there are no traces of aboriginal work­
ings, according to Prof. Eugene A. Smith, the State geologist, nor 
have any objects made from turquoise been used among the recent 
Indians, nor has turquoise hem found in their graves. 

The geological relations of these deposits have not thus far been 
investigated. 

ARIZONA. 

In a recent paper upon the "Racial unity of the historic and pre­
historic people of the 8outhwest, and particularly of New Mexico 
and Arizona,'' presented at the meeting of the" International Congress 
of Americanist...,,1' New York, December, 1902, by Prof. William P. 
Blake, Territorial geologist und professor at the University of 
Arizona, a delegate from that Territory, attention was especially 
directed to the very general distribution of fragments of the mineral 
known to the existing tribes as chalchuite in the ancient ruins through­
out Arizona. "It occurs generally in the form of discoidal beads and 
tabular pendants, hut often as mosaics. * * * There are Heveral 
localities of this gem in Arizona and ·New Mexico, exhibiting exten­
sive prehistoric mining. Old pits are found partly filled with debris 
and stone tools. * * * The identity of chalchuite with turquoise 
wa:,i shown by me in 1857. It has heen claimed by some, notably by 
the late E. G. Squier, that the word' chalchuite' means simply a green 
stone and is equlllly applicable to jade or to other green stones; but 
the fact that the Indians of to-day apply this name to the native tur­
quoise only support."> my contention that it has been so applied from 
prehistoric periods to the present, and that it does not refer to 'jade, 
or jasper,' or other ornamental stones." 

Professor Blake has some very Htrong grounds for his view, which 
identifies the chalchuite with the New Mexican turquoise; but on the 
other hand, there is equally good evidence that much of the ancient 
chalchihuitl was jade, as has recently been shown by the researches of 
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Mrs. Zelia Nuttall, who has traced the geographical distribution of 
chalchihuitl as given in the earliest records of the Spanish conquest, 
and in the tribute rolls of Montezuma. a It seems very clear that the 
view of so eminent an archreologist as the late Mr. Squier is in the 
main correct, that the word denoted a highly valued green stone, with 
no exact mineralogical distinction. Rut we may now recognize that 
the name was applied e.<Jpecially to jade in :-1outhern Mexico and to tur­
quoise in northern :Mexico-the two stones occurring in those regions, 
respectively, and neither region possessing the other stone. The old 
records, the Spanish narratives, the ancient workings, and the still 
lingering traditions, are 1ihundantly clear as to the two minerals meant 
by chalchihuitl in the two diffe1·ent i;ectiom~ of the country. 

CALIFORNIA. 

Further discoveries of turquoise are reported by Mr. C. R. Orcutt, 
of San Diego, Cal., at variomi point.".! in the Mohave Desert in that 
State, not far from Victor, San Bernardino County. No particulars 
are given, and the announcement ii; merely put on record, until further 
accounts are received. 

GERMANY. 

THURINGIA. 

A new locality for turquoise is reported in southern Thuringia.. 6 

It is located in the siliceous slate quarry among strata of middle Silu­
rian age, near the highway between W eckersdorf and langenwol­
schendorf in the dukedom of Reuss. The mineral occurs in slender 
bands, sometimes much elongated, evidently representing fillings of 
cavities. 

APATITE (MOROXITE). 

SOUTHWEST AFRICA. 

Some blue-green crystals were obtained in a decomposed feldspar 
of a. coarse-grained g!'anite, on the river Swakop, southwest Africa, 
that were supposed to be sapphires. Dr. C. Klein, c of Berlin, found 
upon a careful examination that they were not such, but that from 
their hardnPss (5), specific gravity (3.2), hexagonal form, and glassy 
luster, they were really apatite of the moroxite variety, a mineral that, 
under its many strange occurrences of color and forms of crystal, has 
been at times mistaken for a variety of other minerals . 

., Nuttall, Zella, ChalcblhuJtl In Ancient Mexico: Am. Anthropologist, vol. S, 1901, pp. 227-238. 
~Zel18chr. f. Naturw., Yol. 7'l, pt. 6, July, 1900, p . .fM. Neuc'll Jahrbuch f. Min., Geol. und Pal., 1902, 

vol. 1, pt. 2. Mlneralogtc, Elnzelne Minerallcn, p. 187. 
• Centralblatt fUr Min., Geo!., u. Pal~ Berlin, Oct. 23, 190'l, No. 24, p. 748. 
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LAZULITE. 

MADAGASCAR. 

In the la.st report of this Bureau a an abstract was given of the account 
published by M. Lacroix of the gem minerals of Madagascar. Among 
those mentioned very briefly, yet as of posHible value, was klaprothite 
(lazulite). In a more recent article, b M. Lacroix describe.<i 8pecimens 
of this mineral lately received by him from two 1<><1Llities in the island. 
Some of these were from Mount Bity and were found in the soil 
associated with the colored lithia tourmalines described in the last 
report. In their richness of color and their transparency in thin 
laminre they resemble the lazulite from the diamond gravels of Minas 
Geraes in Brazil. They present fragmenb1 of cryHtals of 6 to 8 centi­
meters in diameter, which are attached to small portions of quartz and 
muscovite, and apparently came from quartz veins. The other speci­
mens are from a different region, northeast of Betafo, and present a. 
curious 8.8Sociation-a rock composed of deep-blue lazulite and color­
less cyanite, with small quantities of quartz, muscovite, tourmaline, 
sphene, and magnetite, finely mingled. This singular rock occuni in 
a region of pyroxenic and amphibolic gneiss, and is comparable only to 
•\ somewhat similar rock from Horrsjoherg, in Wermland . 

.Al\IIlER. 

RO UM ANIA. 

In a dissertation published at Bucharestc on the amber localities of 
Roumania, the author, Mr. G. Muntmmu-Murgoci, gh'es a genera.I 
discussion of fossil resins with particular reference to the Roumanian 
amber, for which he indicates no less than forty-four important locali­
ties, which are shown on the map accompanying his paper. 

These localities he divides into two sets, which are termed primary 
and secondary. The primary occurrences are in the Upper Eocene 
and in the Oligocene (menilite limestone), where the amber i'l associ­
ated with lignite. In consequence of this distribution the layers of 
amber are closely connected and directed by the formations of the 
southeast Carpathiarn~. The secondary occurrences are in the Miocene 
(salt formation) noel in alluvial deposits. 

Although the Roumanian amber is not important to the country from 
an indm1trial standpoint, yet it is a valuable decorative product. Its 
color is usually dark red to brown; much of it is translucent, though 

o Mineral Re!wmrccs U.S. for 1901, U. S. Gcol. 8urvcy, 190'l, p. 7611. 
I> Bull. Soc. fraru;. de Min. , vol. 2.5, Noe. 1-a, April-May. 1902, p. 11&. 
c:Muntunnu-Murgocl, G., Zaccmlntnle Succlnulul rlln Romania [The amber localities of Rouma· 

nla]. gnuiuadon dl!lflertatlon, 66 pp., 6 lllttstratlon•. I map: Bucarest, 1902. 
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it frequently contains impurities. The Roumanians prize it very 
highly for ornamental uses, and value it much above the amber of the 
Baltic. 

The publication contains an exhaustive and critical treatise on resins 
in general and the Roumaninn localities in particular. 

YORKSHIRE, ENGLAND. 

A recent examination of sections of jet from Yorkshire leads Mr. 
A. C. Seward a to believe that the origin of jct is from the alteration 
of coniferous wood, and, in part, of wood of the Arnucarian type. 
Sections from specimens which consist partly of petrified wood and 
partly of jet show a gradual passage from Araucarian wood to a pure 
jet which retains little trace of its ligneous origin. 

GRAPHIC GRANITE. 

URAL MOUNTAINS. 

Graphic granite, or Hebrew stone, as the coarsely intertwined 
crystallization of quartz with feldspar is called, presents, when polished 
across the crystals themselves, a marked likeness to Hebraic charac· 
ters. This substance is extensively polished in Russia and worked 
into beautiful art objects and sometimes into charms. It is found at 
various localities, but especially in the Ural Mountains, and many of 
the finest art productions of that region are made from it. 

In a recent article" Prof. A. Karpinsky, of St. Petersburg, descri~ 
an examination of the graphic granite from Mursinka, in the Ural, 
and particularly of some specimens in which the feldspar crystals 
(orthoclase) are well preserved, but the quartz has entirely disappeared, 
leaving cavities which bear on their sides impressions of the strire of 
quartz prisms. Similar specimens have been found at other localities 
in the Urals. Professor Karpinsky thinks that these traces of quartz 
prisms in the cavities disprove the statement of Noegbom,C that the 
silica was removed during the period of crystallization, and that water 
free from carbonic acid could, perhaps, dissolve the quartz more 
readily than the orthoclase. There h! no evidence that any pseudo­
morphous altel'ation has occurred, as both Russian and Swedish speci­
mens are known in which the quartz is partially removed, with no 
trace of pseudornorphh!m. 

a Seward, A. c., On the structure and origin of jt>t: Rt>pt. Brit. A""'1<'. Adv. Sci. for 1901, Pi>. 866-8.~7. 
London. 

b Proc. Imp. RuBB. Min. Soc., vol. 39, 190'l, Prut. p. 23. 
c Bull. Geo!. Inst. UpM)a, vol. 3, 1897, p . 4~6. 
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THE GEM-CUTTING INDUSTRY. 

UNITED STATES. 

Dianwnd-cutting industry in tlw Unifrd Staftw.-In the brief period 
of ten years during which the diamond-cutting industry has been co.n­
ducted on a commercial basis in the United States, it has advanced 
with such rapid growth that this country now commands a foremost 
position among the diamond-cutting countries of the world. The 
importation of $7,000,000 worth of rough diamonds during the twelve 
months ending June 30, 1903, evidences the growing prosperity of 
this industry here; and had not the rough diamond stock of the world 
been materially reduced by the demand exceeding the supply, it is 
probable that the Uni~d States would to-day he exporting polished 
diamonqs to Europe ini;tead of importing from there the additional 
quantities necessary to supply our demand. The effect of such a 
condition can he better appreciated when attention is called to the fact 
that out of about $19,000,000 worth of diamonds imported through 
New York City into this country during the fiscal year ending June 
30, 1903, fully '8,000,000 represented wages paid to foreign laborers. 
Upon the $7,000,000 worth of rough diamonds imported during the 
fiscal year ending June 30, 1903, there is represented a saving to this 
eountry of over $3,000,000 paid to its own workmen. Upon this basis 
it is safe to estimate the i;aving in labor to this country in this industry 
alone during the lru;t fh·e years to be over $10,000,000; it lias both 
given remunerative employment to many men and also kept this large 
sum of money in this country. 

The ingenuity and enterprise of the American cutters have been 
material factors in their success. In Amsterdam, the acknowledged 
home of the industry, where it has been conducted for more than one 
hundred years, no innovation8 have heen introduced. It hll.8 been left 
to the Amcrican8 to introduce a number of new mechanical labor­
saving devil'es, which have unquestionably given them a great advan­
tage over the European cutters, where diamond cutting is done by the 
ancestral "rule of thumb" handed down from father to son. 

The banking system in Holland seems to be favorable to the diamond 
industry, but there is a greater supply of ready money in this country 
to conduct the industry, individual diamond-cutting firms importing 
fully $1,000,000 worth of rough stones. 

In the early part of 1903 there seems to have been great difficulty 
in obtaining the rough diamonds, due hoth to the great demand for 
diamonds and to the fact that the output has not increased, owing 
either to the lack of capacity to supply a greater demand or to the 
regulation of supply by the De Beers Mines Company. 

About nine days elapse from the time of shipment until the rough 
diamonds are received in New York, and a8 rough diamonds are not 
dutiable the i;hiprnents are made itnd cleared with great rapidity. 
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No small diamond-cutting establhihment'I can exist at present unless 
they do only recutting or repairing work, as the diamond syndicate 
sells only in "series," as the parcels of rough diamonds are called. 
These parcehi or series are mnde up of many varieties of diamonds 
known by the trade name'! of "bye-waters," "capes," "fine capes," 
"·silver capes," and "crystals." Each series is made up of individual 
pa.reels of each of tho above-named varieties, each parcel representing 
a proportion of these qualities a.-1 they aro found in the mine. In 
other words, the series is made up so that when a dealer buys a 
H series," he buys every quality of diamond found in the mine in the 
proportion in which they arc produced at that time. The individual 
diamonds in each of these several parcels weigh from 1 to ~O carats in 
their natuml, rough, uncut condition. The finished stones contain 
only from 40 to 60 per cent of these weights; that is, from fO to 60 
per cent is ground and polished away in the various cutting proc~se.s. 
The principal new processes carried on in this country are isawing and 
splitting diamond8 hy means of grooving or notching them, and may 
be drn!cribed as follows: 

Sawing dt'.arnmul.Y.-The process of sawing diamonds, whereby it 
is possible to 8RW in two, at the central part or girdle, an octahedron 
(known as Hix-point) or a long stone, or to remove an imperfection 
that it w11..-1 impossible to cleave at a given point, has now come largely 
into use in the United States, and also at Antwerp and .Amsterdam. 
This is especially true of the U nit.ed States and Antwerp, where the 
larger diamonds arc cut, and to a less extent of Amsterdam, where 
the smaller stones, known as melo, arc more used; although there is 
no patent law in Holland to prevent its introduction. The invention, 
or inventions, are hy Americans, and call to mind the old method of 
sawing the larger gems by means of sm1Lll, flat lead strips, or saws, 
such as were used when the Regent diamond was cut i'u 1750. At 
that time thin strips of lead charged with diamond dust were 
employed; these were rarely drawn more thun once acros8 the stone. 
The great advantage of the new method will be appreciated when it is 
understood that thereby it is made po&lihle to cut a 6-carat crystal in 
two along the best line to place the main table-faces of the two 
stones thus pro<lm~ed. One patentee claims the process of sawing 
oft' only the parts desired to be removed; the other makes a special 
claim that the dividing of the diamond at the girdle is an original 
claim apart from the former. The methods consist in holding the 
diamond finnly and very steadily under pressure against a rapidly 
revolving disk of i>hcet iron, or "phosphor" bronze. The wheels 
are much like those used in s1Lwing thin sections for microscopic rock 
sections or for cutting jade, rock-crystal, and other hard stones. It is 
claimed that in thus dividing an octahedron at the center or girdle as 
httle as 2 per cent of the weight of the crystal is lost-a great saving 
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of material. As evidencing the wonderfully keen responsive business 
acumen which has always characterized the "rough" syndicate, the 
price of all rough diamonds that could be improved or advanced in 
value by such sawing was immediately advanced when the process 
became known. 

More recently certain expert cleavers, as they have been called, 
found that they could remove an occasional part of a diamond, such 
as the angle of an octahedron, by nicking the stone at a given point, 
and then hy a sharp blow breaking off a piece, saving both the mate­
rial and the time that would have been lost in removing the edge 
or piece by polishing. 

Groovin!/ dimnonds.-A pa.tent has been granted for a new process 
of grooving diamonds, these gems of course heing also polished, and 
the daim is made that the grooving insures a greater brilliancy. The 
diamonds are sometimes cut with perfectly parallel grooves around a 
stone having eight, ten, twelve, or eighteen sides. The grooving is also 
applied to the facets of the brilliants, especially in the new forms of 
cutting in which the pavilion of the stone is entirely replaced by rose­
cut facets; and the hollows of the concave grooves arc as bright as the 
other faces. A diamond of any shape can he polished by this method. 

New "d-1p" for duunowk. -Considcrahlc attention has been given 
to a new dop that hold8 the diamond while it is being cut and polished. 
This instrument grasps tho diamond in cltLw:; and hold:; it while it is 
undergoing the polishing process, thus doing away with the need for 
securing the diamond in place by means of a fusible metal which 
requires heating many times in the handling of a single stone, with 
the attendant risk of injuring the stone by the repeated heating. 
These <lops ha\·c mechanical devices so arranged that a :;ct of facets 
can be adjusted and cut on a diamond by a single se~ting of the 
diamond in the dop. 

Digitized by Google 



864 MINERAL RESOURCES. 

PRODUCTION. 

In the following table is given a statement of the production of 
precious stones in the United States from 1896 to 1902, inclusive: 

Producti<m of precWu3 B«meJI in the United Stat,es, 1896-190?. 

Stone. 1896. 1897. 1898. I 1899. 1900. I 1901. I 1902. 

Diamond.. ..... ........ ..... . . None. None. Non:.1------;;;;; ~!-----;.;; None. 
Sapphire . • • . . . . • • • • • • • • • • . . . . . t10, ooo tlfi, ooo $55, ooo r,s, ooo 75, ooo 90, ooo sns, ooo 
Ruby. . ........... . . .. .. . . . ... . 1,000 None. 2,000 3,000 3,000 500 None. 
Topaz • . •• • . . • • . . • . . •• . . . . . . . . . 200 None. 100 None. None. None. None. 
Beryl (aquamarine, etc.)..... . 700 1,500 ~.200 4, 000 11,000 5,000 4,000 

Emerald...... . .... ...... .. . . .. None. 2.> 50 50 4,000 1,000 1,000 

l'henaclte •• •.... .. .•.•.•• . .... 
Tourmaline ... . ... .. ...... ... . 
Peridot .....•........•..••... •. 
Quartz, crystal ......... ...• ... 
Smoky quartz ............ . .. •. 
Roee quartz ....•... •• •....... . 
Amethyst .•. .. .•..••.... . ..... . 
Pmsc .....•..•.......•.•....... 
Gold quartz .... .... .... .... .. . 
Rutllated qWlrtz ••.........••. 
Dumortlerile In quartz ....... . 
Tourmallnated quartz ••.. .. ... 
Agate ...•.. .•• . .. ... •.. .... ... 
M088agate ••..•..... . ......... 
ChryM>pl'88e . . .••.......... .... 
Slllclfted wood (slllclfted and 

opallzed) . . ........ .•.. .. .. .. 
Opal . ••• •.•.•• • ••• •• ••• ..••.. •• 
Gamet (almandlte) ..•.. . ..... 
Rhodolite .. •.... . •. ...... . . •.. 
Gamet (pyropc) ... . ....•.... .. 
Topazollte ..... . . ... .... .. .... . 
Amazon stone . . .... ..... ... .. . 
Ollgocla.e •.. •.... ... .... . .. . .. 
Moonstone ..... ... .. .. .. . .. .. . 
Turquoise . . ........ ...... . .. . . 
Utahllte (compact variscite) .. 
Chlorastrolltc .. . ... . . ........ . 
Jllesollte (thomson I te, so 

called) .... .... .... ... .. .•.. 
Prehnlte .•..... ...•... ... .. ..• . 
Dlopelde •. .. . ... ... . .... . .. . ... 

None. 
3,000 

500 

7,000 

2,500 

500 

500 

100 

10,000 

500 
50 

None. 
1,000 

1,000 

600 

4,000 

200 
500 

None. 
2,000 

100 

1,000 

500 

250 
40,000 

500 
500 

.JOO 

100 

!lOO 

None. 
9, 125 

500 

12,000 

1,000 

None. 
200 

None. 
5,000 

None. 
None. 
None. 

1, 000 

1, 000 

None. 

2,000 

200 

7,000 

None. 
2,000 

None. 
500 

25 

None. 
55,000 

100 
[JOO 

500 

100 

100 

None. 
4,000 

500 

17,000 

1,000 

100 

250 
None. 
5,000 

100 

None. 
None. 

1,000 

1,000 

100 

2,000 

200 

5,000 

None. 
2,000 

None. 
500 

10 

None. 
50,000 

100 

5,000 

1,000 

100 

None. 

None . 
2, 000 

500 
12,000 

Nonl'. 
100 

250 
None. 

500 
50 

None. 
None. 

1,000 

1,000 

100 

3,000 

None. 
5,000 

None. 
2,000 

:'\one. 
250 

20 

None. 
72,0lX) 

100 

3,000 

l,000 

50 

None. 

None. 
2,500 

500 
10,000 

1,000 

100 

500 
None. 
2,000 

50 

None. 
None. 
1,000 

1,000 

100 

6, 000 

None. 
500 

20,000 

1,000 

None. 
250 . 

20 

None. 
82,000 

100 

3,000 

1,000 

50 

~one. 

None. 
15,000 

500 
10,000 

1,000 

150 

500 
None. 
2,000 

.'iO 

None. I 
1,000 

l·:I 
1,500 I 
7,000 

~one. 

100 

21,000 

1,000 

:Sonc. 
200 

None. 
None. 

118,000 

250 

S,000 

1,000 

None. 
None. 

Epldote • . . . . . . • • . . . . . • . • . . . . . . Z.'iO None. None. None. None. None. 
Pyrite •• ..•... .. ... ..... ..... . . 

1

1 1,000 1,000 1,000 1,000 2,000 3.000 

Malachite . . . . . . . . . . . . . . . . . . . . . None. ~one. :Sonc. 250 200 100 

Rutlle ..•. . .. ... ........ . ..... ·I 100 ecJo 110 200 I 100 !'lone. 
Anthracite (omamcnt.•) . .... .. I 2,000 1,000 1. 000, 2,000 2,000 2,000 
Catllnlte (plpcstonc) .... .... .. 3,000 2,000 \ 2, 000 2,000 2,000 2,000 

None. 
30,000 

500 

12,000 

2,000 

200 
2,000 

None. 
3,000 

100 
None. 
None. 

1,000 

500 
5,000 

7,000 

lfJO 
None. 

1, 500 

1,000 
None. 

000 
None. 
None. 

130,000 

None. 
4,000 

1,000 
None. 
No11<·. 
None. 
3,000 

None. 
None. 
!!,COO 

2,000 
None. 
None. 

FOS8il coral . ... ... . . . . ... ..... · 1 l, 000 500 I 500 50 50 100 

Arrow points. . ..... ... ...... . . 1,000 l,000 I 1,000 1,000 1,000 500 

Total. . . . ..... ....... .... 
1 

97,850 !30,676160,920186.770~ 289,000 l--328,-400-

----
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IMPORTS. 

The following table shows the value of the diamonds and other 
precious stones imported into the United St.ates from 1867 to 1902, 
inclusive: 

Diamonds and <JI.her preciou& 11-0nu imported and ~ed for conaumption in the Unil,ed 
&atu, 1867-190~. 

Diamonds. Diamond& Set in 
Year ending- and other gold or Total. 

Glaziers'. Dust. Rough or Set. Unaet. stones not other 
uncut. eet. metal. 

June30-
1867 ••• • .•••••• '906 ........... ........... ......... ............ . 11,817,420 1291 11,818,617 
1868 ........... 484 ............. ............ ........... ............. l,060,M4 1,465 1,062,4911 
1869 •.••. • ••••. 445 1140 ········-·· ........ ·······-···· 1,997,282 23 1, 997,890 
1870 ... .. . . .... 9,ST.! 71 ····· ······ ........ ............ 1, 768,SU 1,504 1,m,m 
1871 •••.••••••• 976 17 ........... ......... . ............ 2,349,482 256 2,360, 781 
1872 •.•..•••.•. 2,886 89, '/f11 ............. ........... ............. 2,939,166 2,400 8,088,648 
1873 ...... . .... .......... 40,424 1176,426 .......... ............. 2, 917, 216 326 8, 134, S9'l 
1874 ........... ........... 68,621 144,629 . ....... ................. 2, 158,172 114 2,871,536 
1875 ••••••••••• ............. S2, 518 211,920 .. ............ ................ 8,234,819 8,478, 757 
1876 ••••• .• .••. .... ... ....... :al, 678 186,404 .......... .............. 2,409,516 45 2,616,648 
1877 ........... ... ....... 45,264 78,093 . ......... .............. 2, 110, 215 1, '184 2,235,246 
1878 ••••••••••• .............. 86,409 6S, Z7f! . ........ ................. 2,970,469 1,0'l6 8,071,178 
1879 ...... . .... ................ 18,889 104,158 . ............. ................... S,841,SSS 588 8,964,920 
1880 ........... ................ 49,860 129, :a>7 . ... ........ ...... .. ...... .. . 6,690,912 765 6,870,244 
1881 ....... . ... ............. 51,409 233, 006 . ......... ................... 8,820,815 1,807 8,606,6Zl 
1882 ........... .............. 9'l, 85S 449,518 .. ......... .................. 8,877,200 S,205 8,922, 771 
1883 ..... . ..... ............ 82,628 448,996 . ......... .............. 7,598, 176 112,801 8,126,881 
1884 ......... . . 22,208 87, 121 867,816 ········ ............... 8, 712,315 9,189,460 
1885 ........... 11,526 80,426 871,679 ............ ...................... 5,628, 916 6,042,547 

Dec. 31-

1886 •••••• • ••• . 8,1>19 I 
32,316 30'2, 822 7,915,660 8, 21i9, 747 ... ........ ............... 

1887 ........... 9,rm I 83,498 262,857 .......... ............... 10,626,998 10,831,880 
18!!8 .... . ...... 10,025 29, 127 244,876 ............ . ................ 10,223,630 10, 507' 658 
1889 ........... 8, 166 68, 746 196,294 ........... ................. 11, 704,808 11, 978,004 
1890 ... . . ..... 147,227 179, 154 840,915 ............................ • 12,429,395 lS, 106,691 
1891 ..... . ..... a565,623 125,688 (•) .......................... It 12, 065, 277 12, 756,588 
1892 ........... r.82, 246 144,487 ............................................... J 13, 845, 118 14,521,851 
1893 .. . ........ 857,939 74,255 .................. ............. ............... /9, 765,311 10,197,506 
1894 ••••••••••• 82,081 M,691 ................ ........... .............. /7,291,842 7,427, 214 
1895 •••..•.•••. 107,468 185,558 .................. ........... .................. /6,330,884 6,573,855 
1896 •.•.•. • •••• 78,990 65,690 ................. (d) Id) /4,474,811 4,618, 991 
1897 ..... . ..... b29,576 167, 118 1,386, 726 l8SO 12. 789, 9'l4 1,908,055 6,276, 729 
1898 ••••....••• 8,058 240,665 2,618,800 6,622 6, 748,026 1,650, 770 10,162,9"1 
1899 ........... 2,428 I 618,354 4,896,SU 13,888 8, 795, 541 2,882,496 17,208,581 
1900 ........... 8.~I 605,495 8,658,645 10, 721 7,803,066 1,472,828 13,661, 588 
1901 ........... 5,864 831,984 6, 59'2,469 2,654 13,544,326 1,838,0551 ........ 22, 815, 3.52 
1902 •.•.•••.••• 10, '138 798,623 8,221,889 175 13,834,168 1, 888, 793 : .............. 24, 758,586 

a Including al8o engravers', not set, and jewela to be used In the manufacture 01 watches, from 1891 
to 1894; from 1894 to 1896 miuen' diamond& are all!O Included. 

b Including all!O miners' and engravers', not eet. 
c Included with diamonds and other l!tones from 1891 to 1896. 
dNotl!peCifled prior to 1897. 
•Includes stones set and not 1peclally provided for since 1890. 
I Including rough or uncut diamonds. 
11 Not specified since 1883. 
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