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GEMS AND PRECIOUS STONES. 

By w AI.DEMAR T. Sc11ALLEB.1 

PRODUCTION. 

The production of gems and precious stones in the United States in 
1918 was smaller than in any previous year since 18811 except in 1896. 
The value of the output in 1918 was only $106,523. The enlistment 
of many gem miners in the military: service, the general scarcity of 
labor, and the ~r market all had their eft'ect in reducing the quan­
t.ity and value of the precious stones produced. 

Valiu of preciotu lt<mU produced in the United Statu, 1913-1918. 

1913 1911 1915 1916 1917 1918 _____________ , ____ ---------------

~-=~~~:::::::::::::::::::::::::: : $i:~ ~·~eg 'u~ ~:m '~:~~ :Hn 
Diamond ••••••.••.••.•...... ______________ ~:m 61:m ss,~ 2 680 o::~ 1,910 

~~~~~~~~~~~~~~~~~::~~~:~~~~~~~~~~~ ~ ::::~~~:-··-~'.: ..... ~:~- __ }:~. ·---~;;~- ____ '?:~ 
Qpal. •..••••••••..•... ·-··------·---·---·- 15,130 1,114 1,850 1,838 805 6,304 
Piridot. ···············-···-·--- ··-··----· 375 100 (a) 455 (al 1,018 PJtUe •••••••••••••••••.•••.. •••........ .... 50 •.•.•. ... . 1,042 2,075 {• (a) 
Qtlan1........................ . ........... 16,861 1 ,838 35,72·1 25,707 28,273 15,211 
Rl!adonite............................. . .. 1115 1,050 8.5 (a) ~al 615 
Smiti.anlte •.••...•....... -. -.... __ .. ... _. 50 50 ~a~ _____ •• __ _ a ______ • __ . 
SJ)Odumene.................... .. ......... 6,520 4,000 a (a) a 281 
'1'llamslalte •••••••.•.... ------------------ ---·----·- 21 a 47 a (a) 
Topu ••.•••••••••••.••••• -•.•. -- •. - . - .. - . . T.16 1, 380 862 1,005 230 907 
Taarma.llne ••••••••.••••• ·------------·-·· 7,6.'IO 7,o<;O 10,969 50 ,R07 12,452 6,206 
'_r-anluofse................................. 8,075 13,370 11,001 21,811 H, Iii 20,667 
Varllctte.................................. 6,105 5,055 3,867 3,140 2,3-50 753 
Ves1n1aniu............................... 152 1,42.S 1,535 (•) 2, 765 a20 
)(gre!Janeousgema........................ 2,920 2,287 b 6, 172 <3,457 d 5,928 • 4,397 

319,454 124,651 170,431 217, 793 131,012 100,523 

• 9maD tJR)daetl011 lneluded under "mlscellaneooJ1 lftll8." 
• lndades. ·~~ calam1ne, chlorutrollte, erocldoltte, datollte, foafl coral, Iceland spar, kyanlte, lapls 

Juall, -.lban, .-idoc, pben:actte, ruWe, Un1th8olllte, apodumeoe (kun&lte), staurollte, t.bolll8onlte, 
tl~,!t,= dn:oa. c chlorutrolfte, datoltte, epldote, folllll coral, hematite, kyanlte, luullte, rhodonite, rutlle, 
-~ ~ apodlimene, staurollte and vesuvlanlte. 

• hlckide9aodalait~ oblorutrollte, daiOLte, ~Jlldote, feldspar, foesll coral, hematite, loaland apar, lapls 
luuJL obllf"'ao, pertdot. ~te, p711te, rhocJoaito, rutlle, aepioUte, amlt.baollite, spodumene, atauro­
hie. ~te, WIJlemlte, and llOlllte. 

•lueludes andalualte, ~ cblorastrollte, datolJtft, epld~1_feldsnar, ftuortte, l~land spar, lapla 
luall, martllOllte, meinchaum, Obetdlau, ph8111dte, pyrite, •wi spar (gypsum), ataurollte, th~ 
llite, WWeml&e. aDd IGlslte. 

The value given in the table largely represents the value of the 
rough materi&l; the value of the cut and polished F:ems is several 
~greater. The completeness and accuracy of the statistics of 

1 Tiie tables ctvblg statistics of the value of the gems and preclons stones produoed ID the United 
SCU. la 1918 ,, .. compiled b7 K1aa Blanche B. Stoddard, ort.tui UAlted 8&atee Geolocloal Survey. 
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8 MINERAL RESOURCES, 1918--PART D. 

production depend on the assistance rendered by the gem miners and 
dealers, and their help is greatly appreciated. The Geological Sur­
vey carries on a large correspondence concerning precious stones, a.nd 
the information furnished by the individual _producers enables the 
Surv~y to . put intending purchasers of rough material directly in 
touch with them . 
. Corundum, quartz, tourmaline, and turquoise constituted 79 per 

cent of the total value of the precious stones produced in 1918. 

Value of principal preciou.e 1tonu produced in the UniUd Statu. 1911-1918. 

Corundum.a Quartz,& Tourmaline. TurquOise. Percent-
~t 

Total 
shown by 

Year. oorun-
Per- Per- Per- Per· value. dum, 

Value. 
~= 

Value. Value. Value. 

~=- c.-i;.:f. oftota . 
centage 
of total 

quartz, 
tourma-
line, and 
turqUCIUe. 

--------
11111 ••••• 12Ul,623 62 S30, '01 II 116,446 II 144,761 13 SM'! 8112 811 
1912 . .. .. 197,765 62 21,779 7 28,200 II 10,140 3 a111:m 81 
11113 •• •• • 'ri:l: 75 16,861 5 7,G30 2 8,076 3 319,464 85 
11114 • •• . 411 18,838 16 7,ll!lO· 6 13,370 11 124,651 81 
1915 . .... 88,214 52 35,7?4 21 10,969 6 11 691 7 170,431 86 
11116 .... . 119, 180 46 21i, 707 12 60,807 23 21;s11 10 217, 793 Ill 
11117 ... . . 54, 20t 41 28,273 22 12, 452 10 H,171 11 131.012 84 
11118 • ••• • 42,414 40 16,211 14 6,206 6 20,667 19 106,623 711 

A Veragt for 11111-
11118 •• ••••• •• ••• • 58 ........... 11 ·········· 8 •••• •••••• 8 •• •••••••• 85 

a Includes ruby and aappbfre. 
& Includes all varle_tfes ol quartz, such aa amethyst, rock crystal, chalcedony, agate, jasper, etc. 

Reports of actual froduction were recei\"ed from 57 persons and 
companies. A few o these persons are either la~~daries or collectors 
and not regular producers of 'Precious stones. Thirty-eight distinct 
mineral species were mined; mcluding all varieties as reported, a 
total of 75 named precious stones were produced. These came 
from 27 States (including Hawaii), 8 of which had a production 
valued at more than Sl .000 ea.ch. 

Value of preciofu 1tonu produced in 1918, by Statu. 

Montana .. . . . ... . ... . .. ... ..... . ...... ... .... ... ... . . ..... ... $47, 753 
Nevada.. ...... . . . . .. ..... . .. ... .... . . .. ... .. ..... .. . .. .... . 21, 674 
California. . ... . ........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9, 572 
Arizona . .. ... ....... . . . . .. ,. . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . 9, 206 
Maine..... . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . 7, 182 
Colorado. ...... .. ... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3, 430 
Arkaneaa and New Mexico.... ........ . . . . . ... . . . . . ........ . . 3, 089 
Other States 1•• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 4, 667 

106, 523 

Montana continued to lead all the other States in the value of 
precious stones produced in 1918. The output consisted chiefly of 
corundum of the variety sapphire, which represented almost half of 
the total value of all -precious stones produced in the United States 
in 1918. Other gem minerals produced in Montana were agate 

1 Florida, Hawaii, Idaho, Michigan , Minnesota, Nebraska, New Hampshire, New 1ersey, New York, 
North CarOlina, North Dakota, Oregon, Ponnsytvanla, South Dakota, Texas, Utah, Virginia, Wuh· 
1ncto11, and Wyomlng. Production of each State less than 11.000. 
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GBHS AND PRECIOUS STONES. 9 

(chieflv moss agate), Iceland spnr, garnet, and topaz; the last two 
amounted to orilv a few dollars in value. 

Nevada rankea second in the output of precious stones, showing a 
greater value than for any_otber year since 1911. The most valuable 
gem minen.l produced in Nevada was turquoise, followed by opal and 
va.riscite. 

California was third in rank but · bad an unusually small output. 
The gem minerals mined were various fOl'JDS of quartz (such as jasper, 
chalCedonv, bloodstone, and chrysoprase), beryl, diamond, epi<fote 
lapis lazuli, obsidian, rhodonite, spodumene, topaz, tourmaline, and 
vesu'ria.nite. A three-quarter carat diamond was found in Cherokee 
Flat, Butte County, Calif. 

Arizona had a production whose value was only a few hundred 
dollars less than that of Calif omia. The gem minerals produced 
include the copper-ore gems (azurite, malacoite, azurmalachite, and 
chrysooolla), garnet, obsidian, peridot, opal, agate, · jasper, and 
turquoise. 

Maine produced beryl, garnet, amethyst and rock crystal, topaz, 
and tourmaline. · 

Colorado produced calamine, amazonstone, fluorite, garnet, hema­
tite, opal~ satin spar, phenacite, pyrite, various forms of quartz, 
topaz, and turquoise. 

From ArkanSas several hundred carats of diamonds were reported, 
including a canary-colored octahedron weig~ 17.85 carats, a 
clear fiat stone of 11 carats, and several smaller stones weighing 
several carats each. 

In New York City garnet of gem quality was collected by Gilman 
S . Stanton and James G. Manchester in November, 1918, on River­
side Drive, north of West One hundred and sixty-fifth Street. The cut 
stones are dee~ red than the speeaartites found on the same ridge 
about half a niile farther nortb.1 A number of stones have been cut, 
the largest about three-fourths of a carat in size. Chemical tests show 
that tlie garnet contains both iron and manganese, being intermediate 
in 00111position between almandite and spessartite. 

In Hawaii an area of decomposed lava contains numerous yellowish­
green crvstals of peridot, which were cut in Honolulu mto gems 
weighing. as much as a carat and a half each. The crystals were 
separated from the sandy decomposed. lava by silting, and many 
a18o were brought to notice by the action of rain. Four workmen 
are said to have obtained 30,000 fragments of peridot in five days' 
work. 

FOREIGN OCCURRENCES. 

DI.AKONDS IN SOUTH AP'll.IOA. 

A large blue-white diamond, weighing 3881 carats ' in its rough 
state, has been re~rted as found at the Jagersfontein mine, Orange 
River Colony, South Africa. Although small in comparison to the 
Cullinan diamond (3 052 carats) it Will rank as one of the world's 
largest diamonds. The Jagersfontein mine in 1893 yielded the 
Excelsior, a diamond weighillg 969! carats in the rough. For com­
paJison it mav be stated that the largest cut stone obtained from the 
Cullinan weig'bs 516! carats. 

l u. s. 0.01. Sart'ey KlDeral a-. 19141, pt. 2, p. 894, 1918. 
'"-bly "Endlah carata." The welchta of I.tie older •~ are given In EngJlah oarata. One 

1as11ab earat ftlgbs !I0&.30f milllcrallla· 
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10 MINERAL RESOURCES, 1918--PART Il. 

A large diamond, free from flaws, was picked up by a native in 
September, 1917, on the Dutoits_pan mme dump at Kimberley. 
Tlie stone weighs 442\ carats and is a reeord stone for this mine. 
Although sliglitly smaller than the large diamond of 503\ carats 
discovered in the De Beers mine in 1896, the stone picked up recently 
is the most valuable diamond ever found at Kimberley in the mines 
of the De Beers Consolidated Mine.s Co. 

It is said that there are not enouldi new diamonds in the world to 
SUJ>ply the unprecedented increased demand from nearly all coun­
tries m the last few months. The shortage is due to the four and a 
half years of war, during which mining operations were completely 
suspended for a period of a year and a half and were resumed on a 
greatly reduced scale. The diamond dealers in the United States 
have m the meantime been replenishing their stocks from the accu­
mulated surplus that had been mined prior to the war. 

The competition which formerly existed in the world's diamond 
market has completely disappeared because of Germany's loss of 
German Southwest Africa, the output of which was large enough to 
be a factor in the market. The former German possession is now. 
held by the British. With this competition eliminated, it is pointed 
out by leading American diamond dealers, 95 per cent of the world's 
production ol diamonds will be under control of the De Beers Con­
solidated Mines Co. and its selling ~ents. 

Holland and Belgium did most of the diamond cuttitig before the 
war, France and England cutting smaller quantities. The industry 
has been practically suspended in Belgium, has increased in Holland, 
and remams about the same in France and England. 

It is estimated that about half of the mined diamonds of the world 
are owned in the United States and that their value exceeds a billion 
dollars. 

AGATE A.ND AKETHYST IN URUGUAY. 

Agates and amethysts are found in the Departments ofTacuarembo, 
Paysandu, Saito, and Artigas, in the northwestern fa.rt of Uruguay. 
Agate is abundant in many curious and beautifu forms and in a 
great variety of colors. Amethyst occurs in geodes, which are col­
lected in the fields at a nominal cost, taken on mule-back or in carts 
to the nearest railway station, shipped from there in barrels to Saito, 
and thence by river boat to Montevideo. The finest amethysts, of a. 
deep violet color, equal to the best European material, come from 
Art1gas, near the Brazilian border. 

Little exact information as to the output of amethyst is available. 
In 1909, which was a normal year, eXJ>orts are estimated to have been 
between 13,000 and 15,000 pounds. Practically the entire output of 
rough amethyst and agate was formerly exyorted to Germany to be 
cut at ldar and Oberstein. The value o rough amethyst varies 
greatly according to purity and color, ranging from 10 centimos 
(10.34 cents} to 12 pesos (S12.41) per kilo (2.2 pounds), and ex~p­
tionally as high as 40 pesos ($41.36) per kilo lias been paid. The 
output since 1914 has been very small and irr~ar, owing in part to 
the depletion of the supply of stones of good quality. 

The Morgan Gem Hall of the American Museum of Natural History, 
New York City, has recently acquired a beautiful statuette, 8 inches 
high, of a woman dancing, carved out of an unusually_perfect block 
of translucent natural sapphirine (blue quartz) from Uruguay. 

Digitized by Google 



GBKS ill> PBBOIOUS STONFS. 11 

IMPORTS AND EXPORTS. 

The ~ous stones (excluding ~arls) imported into the United 
States m 1918, as reported ~y tlie Bureau of Foreign and Domestic 
Commerce, Deyartment of Commerce, were valued at $22,666,839. 
Pearls are onntted from the total value, as they are lustrous cal­
careous concretions with animal membrane between successive layers 
and are not a mineral but an animal product, being deposited in the 
shells of various mollusks. As pearlS owe their beauty and value to 
the organic part of their composition, they do not come within the 
scope of this report. They are, however, among the most desired of 
~. and their value is therefore given in a separate column in the 
table of imports. 

Including pearls, the value of imported gems in 1918 was the lowest 
for the last 10 years except that in 1914. 

l>illfl&muu llftld oClier pr«iotu atona imporUd ad tntered/or con.rurnpt.ion in tie United 
Statu, 1909-1918. 

Dlamcmda. 

Other atones T~ 
Y-. not set. exclud!Dc Pearla. 

Gluler's. Dmtuad Rough cir l Cut but pearls. 
bort. uncut.. not set. 

.............. 1"158, 8115 16(),!MS I 14,033,201 l40, 'XrT ,@II tit,8411 18,033,379 '27,381, 799 

-············ 213, 701 M,701 8, 1181, 800 2S, 693, 641 4,237,232 .se,ou1, 166 1,626,083 .............. 11111, IQO 110,.U U,M4,211l 25,676,302 3,820. 703 311,461,588 l,3&4,376 
1112.. ••••••••••• 462,810 1=·= ll,'14,M4 :ll,l!M,1186 3,433, 163 36,290,MU Ii, 130,376 
1111 •••••••••••• 471, 712 u;zs,M.1 ~.1112,604 2,l!M,863 40, 459, 5311 5, 00?., 624 
llH ..•••••••••• 6711,332 77:408 2,851,933 11,1176,871 1,6411,876 17, 136, 4111 2,090,018 
Jiii .••••••••••• 3811 7113 ~9" 7,~.646 13, 177,919 1,078,891 21, 719,693 4,s1a,m 

-············ 8311:018 ,290 11,441,328 24,283,140 2,303,351 38,930, 127 11,336, 971 
1117 •••••••••••• 1,0ll!l, 102 3'9, 748 13, 092, SM 18, 421, 838 1,883, 810 3',848,361 4, IM7, SOii .............. 718,3117 475,870 12, Ga&, O'.M 7, 734, 150 1,102,398 ~.aee,839 765,929 

Value of diamonda imporUd into tAe United Statu in tAe jiM:D.l yeara 1913 to 1918, by 
countriu. 

United British All y_._ Belgium. Holland. South Bnldl. a.many. Total. lODgdom. Afrloa. others. 

19U ••••• 18, 1135, 000 12,130,000 111113,000 15,000 170,000 188,000 '4el,OOO 112. 340, 000 

•····· &,m,ooo 1174, 000 al)f, 000 ·····;,a;im· 74,000 1,000 4:ll, 000 8,107,000 
111.L ..• 2,8111,000 6,000 331,000 148,000 1,000 1111,000 3,614,000 
1916 •• •• 10, 718,000 .............. 210,000 315,000 685,000 ·········· 2511,000 12,186,000 
ltl7 .... 10.919,000 ......... ...... M , 000 445,000 1,000,000 ··· ····· ·· 207,000 12,656,000 
1118 . •.. 12,8,000 ............. .. .... U0,000 276,000 1, 1114,000 . ........... 1113,000 14,078,000 

Year. Rolland. Belgium. England. France. Bnldl. Germany. AD Total othln. 
---

llU ..... ll0,853,000 111,1117,000 11,588,000 12,483,000 · ··· u;010· 1254,000 148,000 127,213,000 
ltll4 .•..• f,11118,000 8,656,000 640,000 1,508, 000 87,000 106, 000 17, 7911,000 
JIU .•••. 6,55:1,000 1172,000 1,11111,000 618,000 ...i7i;im· H,000 •.ooo 8,462,000 
Ill&. ••.• 16,422,000 68,000 1,817,000 1,679,000 28,000 aa,ooo :IO,M7,000 
1111 ••••• 17,8118,000 . ......... ... .... 2, 153,000 1,408,000 13, 000 47,000 881, 000 21,856,000 ....... 11,1111,0DO .. ................ l,867,000 712,000 11,000 811, 000 13,930,000 
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12 MINERAL RESOURCES, 100.8--PART II. 

Foreign precioiu 1t~ reexported, 191.1-1918. 

I Other precious Diamonds. stones. 
Total, Pearls an<l 

parts of, Year. exclu~ not strung 
Cut but Bo rt. Cut but pearls. oreet. 

Un~ut. not set. Uncut. not set. 

- ------
1913 ••.•..••.......•..••.•.• SI,870 S.57, 117 ~:l II, 707 $7,239 167,933 $24, 787 
1914 .•••....... . .........•.. U,809 20,350 2,573 53,°"6 90,818 1,066 
1915. •••••···•·····•···•···· 97,7M 5,119 12,470 661 10,554 116,568 116,809 
1916 ••••••...............•.. 6,979 9,342 4 9,023 48,352 TJ, 700 894,115 
1917 •••••..........•.•...•.. 7, 757 400 14,982 1,512 16,842 41,473 20,353 
1918 .••..•....••.........•.. blOO .......... 56 ··········1 57 213 42,908 

I 

a Not shown for these years. b Includes some bort. 

SOME INDUSTRIAL USES OF PRECIOUS STONES. 

In the following paragraphs are given some industrial uses of 
minerals of gem quality. In addition to ornamentation, all gem 
minerals are of value as specimens for collections, for use in stand­
ardization (for example, fluorite and quartz as standards of densities 
and of refractive indices), and as sources of material for investiga­
tion, both industrial and scientific. These· uses a.re therefore not 
always repeated under the different mineral names. Ornamentation 
itself covers a. variety of utilization, such as for jewelry, knife 
handles, paper weights, and pipes (meerschaum). 

Agate. Mechanical bearings and supports, scale bearings, balla for water meters. 
Azurite. Ore of copper; pigment for paint. 
Azurmalachite. Ore of copper. 
Calcite. See Iceland spar. 
Chromite. Ore of chromium. 
Chry1ooolla. Ore of copper. 
Cobaltite. Ore of cobalt. 
Corundum. See Sapphire. 
Diamond. Cutting, grinding engraving, boring, and polishing material; supports 

for bearings and pivots,; ~ies for wire drawing; tips for phonograph needles. 
Epidote. For coloring artincial elate and roofing material. 
Fluorite. See Optical fluorite. 
Franklinite. Ore of manganeee and zinc. 
Gamet. Abrasive; for watch jewela or jeweled bearings; as tared weights. 
Gamierite. Ore of nickel. 
GvP8Um. Used in manufacture of artificial pearls-the so-called "Roman pearls." 
Ilirrw.tite. Ore of iron. 
Iceland 1par.-Iceland Bl>arie a variety of calcjte, clear and transparent and unusually 

free from imperfections and impurities. TranBparent crystals or cleavage pieces 
of calcite of any appreciable size are very rare, and as Iceland has furnished 
almost all of such material used, the name Iceland spar has been·given it. 

Elongated cleavage rhombohedroue of Iceland spar are used in the manufacture 
of nicol prisms, whicli are an essential part of optical instruments requiring plane 
polarized light, as, for example, certain microscopes, dichroscopes1 and sacChari­
meters. The material, on account of its simple chemical composition and purity, 
finds application in chemical standardization. Iceland spar is also used in the 
manufact'll.re of some kinds of glass, and some of it is sold as mineral spec:imens. 

Pieces of Iceland spar, either in single untwinned crystals or parts of such crys­
tals, or in homogeneous untwinned cleavage rhombohedra, which are large enough 
to yield a rectangular priam at least 1 inch long and half an inch thick each way 
and which possess the properties described belowt are suitable for o_Ptical pur­
poses. The colorless material must be so clear ana transparent that it is limpid 
and pellucid. It must not be partly of.ague on account of numerous crack.B or 
fractures, must not show any interna , iridescent, or rainbow colors due to 
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GEMS AND PRECIOUS STONES. 18 . 
incipient cracks along fracture lines, nor any cleavage, nor twinning J>lanee. 
Neither can there be any capillary or larger tubelike cavities, nor cavities or 
bubbles of any shape, nor inclusions, as isolated particles, veins, or clouds, 
compoeed of minute crystals of some other mineral or of any kind of foreign sub­
etance. The spar should not be discolored or stained by the presence of any 
clay, iron oxide, or other material. It should be noted that many of the inclu­
sioos and imperfections of Iceland spar are not always scattered irregularly 
through the mineral or even segregated in distinct maeeee, but frequent~lv li'E e in a 
distinct but very thin lane which can hardly be seen if looked at on . In 
examining a piece of ~celand spar for defects the piece should there ore be 
turned in all directions while held to the ~ht. 

The material euita ble for optical uses naturally brings the highest prices, ae it has 
to be at least of the dimensions already given. Specimen materialis generally of a 
larger size. The material W!ed for standardization, chiefly chemical, need be 
of no special size, and the smaller pieces are ae usable ae the larger ones. 

The optical variety of Iceland ~ar produced in the United States, sold, per 
pound, for$3 to $4in 1914,about$8m l!HS,and aehighae$20in J!11Y1.1918. The 
specimen variety sells for considerably Iese, and material for stanaaraization sells 
for irom $1 to $2 a pound. 

The following firms are buyers of Iceland spar suitable for optical use : Bausch & 
Lomb Optical Co., Pure~ Department, Rochester, N. Y. ; Central Scientific 
Co., 460 Ohio Street east, Chicago, Ill.; Gilbert S. Dey, Superintendent Optical 
Department, East.man Kodak CO., Rocnester, N. Y. 

The market for ~ensparisirregular, as the demand is usually very light. 
The beet market will probably be found with some of the larger mineral dealers. 

Standardization material may be sold to large dealers in general chemicals aa 
well as to mineral dealers. 

Although calcite is, next to quartz, the commonest mineral, the only locality out­
side of Iceland known to)?roducethevarietyicelandsparin commercial quantity 
ie in Montana, about 9 JDJles from Gray Cliff, Sweet Grass County, on the main line 
of the Northern Pacific Railway The spar occurs in a nearly vertical fissure 
vein from 3 to 8 feet thick, which strikes northwest, traversing a gneieeic rock for 
several miles. 

Brief mention of the Montana occurrence of Iceland spar is made in the reports on 
the production of gems and precious stones in Mineral Resources for 1913 (p. 704\ 
and 1914 (p. 335). C. L. Parsons, of the Bureau of Mines, has also described the 
occurrence and material in Science, vol. 47, No. 1221, pp. 608-509, May 24, 1918. 

ltll'f>O'. See Agate. 
Jlaladiitt. Ore of copper, pigment for paint. 
Jlari~ile. Piwnent for paint. 
JleerKAaum. Pi~ bowls; cigar and cigarette holders. 
Optitaljluoriu. Fluorite, commonly called fluorspar, is a common mineral but ie very 

eeldom found in pieces clear enough and large enough to be of special use in the 
manufacture of certain optical lenses and prisms. Fluorite of the requisite q_uali­
tiea, ae described below, suitable for such use is known as "optical fluonte. " 
Any deposit of fluorite may yield a email quantity ofeuch material, but at .Present 
about the only localities known to produce it are southern Illinois; Meuingen1 
Switzerland; and Obira, Bungo Japan. Optical fluorite is cut into lenses an<1 
placed between glase lenses. ft forms the apochromatic objective for micro­
scopes and similar optical inetrumentB, the fluorite lens correcting the spherical 
and chromatic errors of the gl388 lens systems. Thia result ie due to the low refrac­
tive poweri weak color dispersion, and single refraction of fluorite. These apo· 
chromatic ensee represent the finest type of microscope objectives made. The 
119e of such a fluorite lens greatly increases the value of a microscope and if optical 
lluorite were more abundant many more microscope objectives would be eqmpped 
with such lenses. 

Optical fluorite is also used in the leneeeof certain telescopes, in making prisms 
for spectrogr;&phs in ultra-violet work, and in other optical apparatus where trans­
~ncy in the ultra-violet and infrared parts of the spectrum is necessary. 

OpticaltluoritemuetyieldorcontaiJ}.pieceeatleastone-fourthofaninchindiame­
ter, which mustbe clear and colorlees and free from all defects. Defects colll!iat of 
internal cracks or cleavage planes, bubbles1 orinclueions of dirt or mineral matter. 
The presence of faintly developed or incipient cleavage planes or fracture sur­
faces usually may be determined, if not readily visible, by moistening the speci­
men with keroeene. The material must not show any anomalous double refrac­
tion. Absolutely water-clear material is of the highest value, but very faint tint.a 
of green, yellow 1 or purple do not render the material uaeleee. 
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Fluorite llllitable for optical uee ia valued at from $1 to $10 a pc:iund, according to 
the size of the piece suitable for cutting as well as toita quality. Thepreaent yearly 
requirement 18 not large-perhaps eeveral hundred pounde-but under prol?er 
conditions and with a dependable steady supply this requirement may be in­
creased. 

Poesible buyeraof optical fluorite are: Bauach ct Lomb 9J?tical Co., Rc;>cheeter, 
N.Y. ; Spencer Lens Co., Butfalo, N. Y.; Ward's Natural Science Eetabliehment, 
Rochester, N. Y.; United States Bureau of Standarde Washington, D. C. 

Suitable material baa been obtained &om several of the fluorite mines in Hardin 
County, Ill., and may aleo occur in the extension of thia fluorite belt in weetem 
Kentucky. Although fluorite is found in many other States, practically none of 
them ia known to contain any "optical fluorite. " 

Among publications dealing with optical fluorite are the following: 
Pogue.I. J. E., Optical fluorite in eouthem Illinoia: Separate from Bull. 38, 

Illinoia istate Geol. Survey, Urbana, Ill., 1918. . 
.Burchard, E. F ., Fluorapar and cryolite in 1917: U. S. Geol. Survey, 

Mineral Reeources, 1918, pt. 2, pp. 801-302, 1918. 
U. 8. Bureau of Standards, Washington, D. C. : Circular Jetter dated 

May 8, 1918. 
Quartz. See Rock crystal. 
Rod: cry•t.al.-The perfectly clear and colorless variety of quartz ia called rock crystal. 

It furnishes the material for certain special glaeeee and fueed silica ware; and it 
ia ueed in wedges for microscopic work, 88 epectographic priame for special re­
eearchee, and 88 mechanical beaiinge. A uee in connection with certain sounding 
boxes baa recently been developed. 

SepioliU. See Meerschaum. 
Sapphire. The variety of gem corundum ueed for other purpoeee than jewelry ie 

called sapphire, irrespective of ita color. It ia ueed for mechanical bearin~ 
and pivot supports, especially in watches and phonograph needles (moetly arti­
ficial sapphire). 

Topaz. Abrasive. 
Tourmaline. In the tourmaline tongs or in polarizing forceps, a very simple form of 

polariecope. 
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